
MAGNAVOX PAGE 

MODEL CR-23J4I 

SPECir 1C AT10MS 

Power supply  
Power consumption ... 

117 volts 50/60 cycles AC 
160 watts 

Power output  
Intermediate frequency 
Tuning frequency range: 

Broadcast Band . 
FM Band   

  20 watts 
 455 kc./10.7 mc. 

  540-1620 kc. 
88—108 mc 

Tubes: 
R-F Amplifier    6BA6 
Converter  6BE6 
l»l I-F Amplifier (AM-FM)   6SG7 
2nd I-F (FM), Detector and AVC (AM) 6SG7 
Limiter    6SH7 
Discriminator    6H6 
First Audio    6SR7 
Inverter    6SN7GT 
Power output (push-pull stage)    (2) 6L6 
Rectifier  5U4G 
Tuning Indicator    . 6U5 
Dial Lamps  

Speaker: coaxial  
Field coil resistance  

 Mazda No. 44 
12" Dynamic 5' PM 
  165 ohms None 

Voice coil impedance (400 cycles) 
Output transformer  

  6 ohms 3.8 ohms 
 5000/6 

METHOD FOR REMOVING CHASSIS FROM CABINET 

Model CR-234 radio chassis is designed lor easy 
removal Irom the cabinet in which it is installed. As 
the radio panel is permanently fastened to the 
chassis, the control knobs need not be removed when 
the chassis is taken out of the cabinet for service. 

To remove the chassis, first remove the antenna 
leads from their terminals and all plugs from the 
receptacles on the rear of the chassis. Then remove 
the two Phillips-head screws from the angular slots 
in the flange at the reaj: of the chassis. Lift the rear 
of the chassis about one inch and pull it straight 
back. Never remove the chassis tray from the cab- 
inet—it has been properly positioned to bring the 

radio panel in place when the chassis is replaced. 
In replacing the chassis, slide it so that the small 
hooks near the front, ride inside the flanges'on the 
sides of the chassis tray. Push the chassis forward 
as far as it will go and the hook should then engage 
the slots in the chassis tray. Replace the two Phillips- 
head screws and nuts and tighten securely. Replace 
all plugs in their receptacles and the antenna leads 
on their correct terminals The antenna terminal 
board for the loop antenna connections is desig- 
nated L-H. The two terminals on the loop are desig- 
nated L and H; the leads connected to these termi- 
nals should be wired to the corresponding terminals 
(L and H) on the chassis. 

ALIGNMENT PROCEDURE 

Alignment of this receiver requires the use of an 
accurately calibrated r-f signal generator, range 
455 kc. to 107 mc., an output meter, and a vacuum 
tube voltmeter of greater than 10 megohm input im- 
pedance. All trimmer condensers crfn be identified 
by stampings on the chassis and gang condenser 
cover and are shown on the chassis layout diagram. 

The pointer on the radio dial should line up with the 
first vertical mark on the low frequency end of the 
dial glass. If the pointer does not line up, loosen the 
pointer on the dial string and move it to correct posi- 
tion. Re-tighten and re-cement the pointer to the 
string. Be sure the gang is fully meshed for this 
pointer alignment. Align AM first. 
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MODEL CR-23lj. 

AM ALIGNMENT 
I F ALIGNMENT 

1. Set volume, treble, and bass controls to maximum. 
Set Band Switch to Broadcast position, and dial 
pointer to 1000 kc. 
2. Tune the signal generator to EXACTLY 455 kc. 
3. Connect output ot modulated signal generator to 
the signal grid of the 6BE6 (pin 7) through a .01 mid. 
capacitor and signal generator ground to radio 
chassis. 
4. AM and FM i-f transformers on this model are 
separate and can be identified on the chassis layout 
diagram Figure 3. 
5. Connect output meter across voice coil of speaker 
and adjust the i-f transformers for peak output as 
indicated on the output meter. 

ALTERNATE VISUAL 
ALIGNMENT OF I-F STAGES 
1. Connect 455 kc. sweep generator having approxi- 
mately 20 kc. sweep to signal grid of 6BE6 (pin 7) 
through a .01 mid. capacitor. Connect an oscilloscope 
through a 1 megohm isolating resistor across the 
150,000 ohm diode load resistor. Align for best pos- 
sible peak and symmetry. 

R-F ALIGNMENT 

1. Remove the signal generator lead from the 6BE6 
grid and connect it across H and L on terminal 
strip on the rear of the chassis. The high side of the 
signal generator should be connected to H and the 
signal generator ground to L. 

2. Set the signal generator and the radio receiver 
to 1400 kc., adjust the 1400 kc. oscillator trimmer 
and the 1400 kc. r-f trimmer for maximum output. 

3. Set the signal generator and radio receiver to 
600 kc. Adjust the oscillator and r-f coil slugs for 
maximum output. If considerable adjustment was 
necessary re-check the 1400 kc. trimmer settings. 

4. Replace chassis in cabinet and connect loop 
antenna leads to proper terminals on the rear of 
the chassis. 

5. Form three turns of wire into a loop, connect this 
loop to the signal generator and loosely couple it to 
the receiver loop antenna. 

6. With the signal generator and dial at 1400 kc., 
adjust the loop antenna trimmer for maximum output. 

FM ALIGNMENT 

DISCRIMINATOR ALIGNMENT 
1. Ibne signal generator to EXACTLY 10.775 mc. and 
connect to pin 4 of the 6SH7 Limiter tube socket 
through a .01 mfd. capacitor. 

2. Connect a DC vacuum tube voltmeter between 
point "B" on schematic diagram and ground (across 
.00047 mfd. capacitor-Pin 6 on 6H6 to ground). 

3. Peak both discriminator slugs at 10.775 mc. 

4. Retune signal generator to exactly 10.7 mc. and 
adjust bottom slug for zero volts. 

5. The DC voltage at 10.625 mc. should be within 
\0 A of the voltage at 10.775 mc. and of opposite 
polarity. 

Note; If the signal generator is not capable of suffic- 
ient output to produce a readable DC voltage, the 
amplification of the last i-f stage can be used to 
increase the signal input to the limiter for discrim- 
inator alignment. To accomplish this, align the last 
i-f stage as indicated in "IF Alignment". Then align 
discriminator as above leaving the signal generator 
connected to the grid of the 6SG7 2nd i-f tube. 

I-T ALIGNMENT 

I. Connect high side of signal generator, through a 
.01 mfd. capacitor and a 1000 ohm resistor in series, 
to pin 4 of the 6SG7 2nd i-f tube. Connect low side of 
generator to chassis. 

2. Close gang condenser and connect vacuum tube 
voltmeter across 220,000 ohm limiter grid resistor; 
(Point "A" on schematic to ground). Adjust signal 
generator output until a reading of at least 3 volts is 
obtained. In order to reduce regeneration caused by 
the vacuum tube voltmeter leads, a 1-megohm iso- 
lating resistor, connected with as short leads as pos- 
sible to point "A" should be used in series with the 
vacuum tub© voltmeter. Align the 3rd i-f transformer 
for best peak as indicated on voltmeter. 

3. Repeat above for each succeeding transformer by 
connecting signal generator to signal grid of first i-f 
tube 6SG7 then to the signal grid of 6BE6 converter. 
The i-f stages should bo aligned in this order. 

WARNING-After each i-f slag© has been aligned, do 
not repeak with the signal into the grid of the 6BES. 

ALTERNATE VISUAL 

ALIGNMENT ©F i-F STAGES 

1. Replace signal generator with sweep generator 
having approximately 300 kc. sweep and tune gen- 
orator to 10.7 mc. Connect oscilloscope across 220,000 
ohm limiter grid resistor through a 1-megohm iso- 
lating resistor. The order of alignment is the same as 
when using a vacuum tube voltmeter. Each i-f trans- 
former should be individually aligned for best peak 
and symmetry. 
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R-F ALIGNMENT 
1. Connect vacuum tube voltmeter across limiter grid 
resistor as in FM I-F alignment. 

2. Ground one side of the FM Antenna by placing a 
wire jumper from one FM connection on the antenna 
terminal strip to the ground connection. 

3. Connect unmodulated signal generator through a 
300 ohm resistor to ungrounded antenna post and 
chassis, and tune signal generator to 107 mc. 

4. Set radio dial to 107 mc. and tune oscillator trim- 
mer to peak output on vacuum tube voltmeter. Ad- 
just signal generator output until a reading of at 
least 3 volts is obtained. 

5. Tune 107 mc. r-f and antenna trimmers for maxi- 
mum indication on voltmeter—it may be necessary to 
rock the dial while adjusting the r-f trimmer. 

SPECIAL SERVICE 

INFORMATION 

The following information is provided for the service 
man who has a vacuum tube voltmeter or a similar 
measuring instrument available. 

STAGE GAINS' 
Antenna Post to R-F Grid at: 

600 kc 5.00 
98 mc  1.15 

R-F Grid to Converter Grid at: 
600 kc  
98 mc  

 14.5 
  9.4 

R-F on Converter Grid to 455 kc. on I-F Grid at: 
600 kc 25.0 
98 mc  3.2 

I-F on Converter Grid to Ist I-F Grid at: 
455 kc. (gang closed) 28.0 

1st I-F Grid to 2nd I-F Grid" at: 
455 kc  95 
10.7 mc  33 

2nd I-F Grid to Limiter Grid at: 
10.7 mc 33.4 

OSCILLATOR OUTPUT VOLTAGE 
The DC voltage developed across the Oscillator Grid 

Resistor (105) at: 

6p0 kc 6.6V. 
98 mc 6.0V. 

or 0.3 ma. through 22,000 ohm Oscillator Grid Re- 
sistor at 600 kc. and 0.27 ma. at 98 mc. 

AUDIO GAIN 
Voltage required across the Volume Control to pro- 
duce 0.1 watt speaker output"* at 400 cycles is .016 
volt with Input Selector Switch in BDCST. setting. 

'Vtrittioo* of i W c are pwmiuible. All reading* rnado wilh ■ufflciont input signal to 
provide 0.3 wall eooaker outoul, 0.5 wall ipealier output al 400 cycle* it equivalent to a reading of 2.74V. a* moaaured by a high roaitunco AC vollmoltr aerow tho output 
tranoformor aocondary. 
"Oeleclor Plalo on AM. 
"•0.1 wall aoaaker output al 400 cycle* it equivalent lo a reading of 1.25 volla aa 
meaeurod by a high reaitlaneo AC vollmoltr acroat the voice coil of tpeakor. 

DIAL CORD REPLACEMENT 
Two separate drive cables are used in the CR-234 
dial assembly. One cable is used to transmit the 
motion from the tuning knob to the large pulley 
that is coupled to the condenser gang; the other 
cable actuates the dial pointer whenever the large 
pulley on the condenser gang is rotated. Separate 
instructions for replacing either of these cables is 
given in the following paragraphs. 

CONDENSER DRIVE CABLE REPLACEMENT 
Remove dial assembly after taking out four screws 
on each side of chassis. Slide a short length (approx- 
imately '/a inch) of sleeving over one end of a length 
of dial cable, form a small loop and tie a knot in the 
manner shown on Figure 1. Tie spring to opposite 
end of cable making length excluding spring IS'/z 
inches. Hook loop over the metal hook in pulley 
"D" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the dial assembly 
keeping the cable to the rear of the pulley groove. 
Lace the cable around the smaller diameter portion 

of the tuning control shaft wrapping 2,/2 turns from 
front to back; then around the opposite side of pulley 
"D" into the pulley through the slot. Hook the end of 
tension spring F in the hole provided in pulley 
"D". completing this operation. 

DIAL POINTER DRIVE CABLE REPLACEMENT 

Remove dial assembly after taking out four screws 
on each side of chassis. Slip a one-half inch length 
of sleeving over a 42-inch length of dial cable. Tie 
the two ends to the loop end of the cable spring "E" 
securely so that the cable doubled measures 195/e 

Place spring hook in top hole and draw cable through 
slot of pulley "D", Loop one end of cable around 
pulley "D" in a clockwise direction in front of con- 
denser drive cable (viewing dial assembly from 
front) then loop the remaining end around pulley in 
a counterclockwise direction. Secure both ends of 
cable to chassis at edge of pulley slot with scotch 
tape, keeping piece of sleeving on remaining loop 
of cable. 
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Replace dial assembly and loop cable over pulley 
"A". While holding cable taut remove scotch tape 
and loop cable over pulleys "B" and "C" as shown 
in Figure 1, 

Turn the tuning control shaft until the condenser 
gang is completely meshed and slide the dial pointer 
on its track until it is in line with the last calibration 
mark at the low frequency end of the dial. The short 

piece of sleeving installed prior to the stringing 
operation should be slid to the rear of the dial pointer 
and the crimping lug on the pointer pressed over the 
sleeving. After checking to make certain that the 
condenser gang is completely meshed and the dial 
pointer is in the position specified previously, apply 
a few drops of cement to each end of the sleeving 
to which the dial pointer is fastened. This completes 
the operation. 

PULLEY *B* 

POINTER DRIVE CABLE 
44980104 

10218504 

DIAL POINTER 
I02426G2 

■PULLEY 'C' 

1' II 

TENSION SPRING "F* 
I0ZIB5G5 

-CONDENSER DRIVE CABLE 
44BB0tG4 

' L 2i TURNS 
■TUNING CONTROL SHAFT 

NGURI 1 
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MODEL CR-23l| 

PARTS LIST 
REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Coil Assembly, R-F (AM)   360348G) 
2 Coil Assembly, Oscillator (AM) 36040761 
3 Coil Assembly, Oscillator (FM)   360323G1 
4 Coil Assembly, R-F (FM) 360322G2 
5 Coil Assembly, Antenna (FM) 360321G2 
6 Coll Choke 36028461 
7 Transformer, First I F. (AM) 36037361 
8 Transformer, Second I.F. (AM)     360373G2 
9 Transformer, First l.F, (FM) 36037461 

10 Transformer, Second l.F. (FM) 36037461 
11 Transformer, Third l.F. (FM)  36037461 
12 Transformer, Discriminator  36037561 
13 Transformer, Power   30005262 
14 Capacitor, Variable Trimmer 25004662 
15 Capacitor, Variable Trimmer 26006766 
16 Capacitor, Three Gong Tuning  26010361 
17 Capacitor, Ceramic, ISmmf, zt 10%, 500 V 250187643 
18 Capacitor, Ceramic, 15mmf, ± 10%, 500 V 250187643 
19 Capacitor, Mica, 330 mmf, 500 V   2501596101 
20 Capacitor, Mica, 47 mmf, 500 V 250159696 
21 Capacitor, Ceramic, 50 mmf, ± 10%, 500 V 250088639 
22 Capacitor, Molded Paper, .0015 mfd, 600 V 25020162 
23 Capacitor, Mica, 100 mmf, 500 V 250159698 
24 Capacitor, Mica, 100 mmf, 500 V 250159698 
25 Capacitor, Mica, 220 mmf, 500 V 2501596100 
26 Capacitor, Mica, 220 mmf, 500 V 2501596100 
28 Capacitor, Molded Paper, .001 mfd, 600 V 25020161 
30 Capacitor, Mica, .0022 mfd, ± 5%, 500 V 250160646 
31 Capacitor, Mica, 680 mmf, 500 V 2501596136 
32 Capacitor, Molded Paper, .0068 mfd, 600 V 25020166 
33 Capacitor, Ceramic, .004 mfd, 350 V 250088634 
34 Capacitor, Molded Paper, .0022 mfd, 600 V 25020163 
35 Capacitor, Paper, .015 mfd, 10%, 200 V 25018561 
36 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
37 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
38 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
39 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
40 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
41 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
42 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
43 Capacitor, Molded Paper, .01 mfd, 600 V   25020167 
44 Capacitor, Molded Paper, .01 mfd, 600 V  25020167 
45 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
46 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
47 Capacitor, Molded Paper, .01 mfd, 600 V 25020167 
48 R.F. Choke 36028461 
49 Trimmer, 10 K.C 25961062 
50 Coil, 10 K.C.   36024462 
51 Capacitor, Molded Paper, .01 mfd, 600 V      .25020167 
52 Capacitor, Molded Paper, ,02 mfd, 600 V   .25012963 
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MODEL CR-23J4. 

REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

Capacitor, Molded Paper, .02 mfd, 600 V 25012963 
Capacitor, Molded Paper, .02 mfd, 600 V       25012963 
Capacitor, Molded Paper, .033 mfd, 600 V 250201610 
Capacitor, Molded Paper, .047 mfd, 600 V 250201611 
Capacitor, Molded Paper, .047 mfd, 600 V 250201611 
Capacitor, Molded Paper, .047 mfd, 600 V 250201611 
Capacitor, Molded Paper, .1 mfd, 600 V 250201613 
Capacitor, Mica, 47 mmf 250159696 
Capacitor-Resistor Filter   25017061 
Capacitor, Electrolytic, 30-10 mfd. 475 V 27002362 
Capacitor, Electrolytic, 10 mfd, 475 V. — 20 mfd, 25 V 270023613 
Capacitor, Electrolytic, 20-10 mfd, 475 V. — 20 mfd, 25 V 270023612 
Capacitor, Electrolytic, 20 mfd, 25 V 27002762 
Capacitor, Mica, 680 mmf, 300 V. ^ 10% 2501596131 
Capacitor, Mica, 470 mmfd 250159690 
Capacitor, Mka, 270 mmf 250159687 
Resistor, Composition, 270 Ohms, da 10%, V? W 230104691 
Resistor, Composition, 33 Ohms, ± 10%, Vj W 230104644 
Resistor, Composition, 68 Ohms, dr 10%, Vj W 230104648 
Resistor, Composition, 68 Ohms, 10%, Vz W 230104648 
Resistor, Composition, 82 Ohms, dr 10%, Vi W 230104649 
Resistor, Composition, 220 Ohms, dr 10%, Vi W   230104654 
Resistor, Wire Wound, 125 Ohms, 5 W 240021611 
Resistor, Composition, 1000 Ohms, dr 10%, Vz W 230104662 
Resistor, Composition, 1000 Ohms, ± 10%, Vi W 230104662 

, Composition, 1000 Ohms, 
, Composition, 1000 Ohms, 
, Composition, 1000 Ohms, 
, Composition, 1500 Ohms, 
, Composition, 3300 Ohms, 
', Composition, 3900 Ohms, 
•, Composition, 4700 Ohms, 

10%, Vi W 230104662 
10%, Vi W  230104662 
10%, VJ W 230104662 
10%, VJ W 230104664 
10%, Vj W 230104668 
10%, Vj W 230104669 
10%, VJ W .230104670 

, Composition, 4700 Ohms, dr 10%, Vj W 230104670 
r. Composition, 4700 Ohms, d: 10%, Vj W 230104670 
r, Wire Wound, 6500 Ohms, dr 10% 24003569 
•, Composition, 8200 Ohms, dr 10%, 1 W 230105673 
r. Composition, 8200 Ohms, dr 10%, 1 W 230105673 
, Wire Wound, 100 Ohms, 10 W 240021617 
, Composition, 10K Ohms, dr 10%, Vj W 230104674 
, Composition, 6800 Ohms. 1W 230105672 
, Composition, 15K Ohms, dr 10%, Vj W 230104676 
, Composition, 22K Ohms, dr 10%, Vj W 230104678 

•, Composition, 22K Ohms, dr 10%, Vj W 230104678 
, Composition, 47K Ohms, dr 10%, Vi W  230105682 
, Composition, 47K Ohms, dr 10%. Vj W 230104682 
, Composition, 47K Ohms, dr 10%, Vj W 230104682 
, Composition. 68K.Ohms. dr 10%, Vj W 230104684 
r. Composition, 68K Ohms, dr 10%, Vj W 230104684 
, Composition, 100K Ohms, rh 10%, Vj W 230104686 
, Composition, 100K Ohms, rh 10%, 1 W 230105686 
', Composition, 100K Ohms, dr 10%, 1 W 230105686 
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MODEL GR-23I4 

REFERENCE MAGNAVOX 
NO. DESCRIPTION PART NO. 

104 Resistor, Composition, 100K Ohms, ± 10%, Vz W. . ..230I04G86 
105 Resistor, Composition. 150K Ohms, 10%, Vz W. . ..230104G88 
106 Resistor, Composition, 150K Ohms, zt 10%, Vz W. . . .230104G88 
107 Resistor, Composition, 150K Ohms, 10%, V? W. . .. 230104G88 
108 Resistor, Composition, 150K Ohms, 10%, Vz W. . ..230104G88 
109 Resistor, Composition, 220K Ohms, =t 10%, Vz W. . ..230104690 
110 Resistor, Composition, 220K Ohms, rfc 10%, Vj W. . ..230104690 
111 Resistor, Composition, 270K Ohms, dz 10%, Vz W. . ..230104G91 
112 Resistor, Composition, 820K Ohms, dr 10%, Vz W. . ..230104G97 
113 Resistor, Composition, 1.2 Me9ohm, d= 10%, Vz W. ., . 234AA Only  ..230104G99 

Resistor, Composition, 1 Megohm, rfc 10%, Vz W. .. ,. 234BB Only  ..230104G98 
114 Resistor, Composition, 1 Megohm, zL 10%. Vz W. . ..230104698 
115 Resistor, Composition, 1 Megohm, ± 10%, Vz W. ..230104698 
116 Resistor, Composition, 1 Megohm, dz 10%, Vz W. . ..230104G98 
117 Resistor, Composition, 1 Megohm, dr 10%, Vz W. ..230104G98 
118 Resistor, Composition, 560K Ohms, zt 10%, Vz W. .. (In Tuning Eye Socket) ..230104695 
119 Resistor, Composition, 820K Ohms, zt. 10%, Vz W. ., ..230104697 
120 Resistor, Composition, 470K Ohms, dz 10%, Vz W. .. ..230104G94 
125 Control Volume  ..220072G18 
126 Control, Treble   ..22007268 
127 Control, Bass, With Switch  ..220073G5 
128 Switch, Selector  ..16019461 
129 Socket, Motor   ..18052064 

Plug, Motor (4 Prong)  ..180502G5 
Plug, Motor (6 Prong)  ..18052164 

130 Socket, Speaker  ..180504616 
Plug, Speaker   ..18050364 

131 Socket, External  ..18006061 
Plug, External  ..18031162 

132 Socket, Phono  . ..18974161 
Plug, Phono  ..18031161 

133 loop Antenna   * * * * 

134 Socket, A.C. Output  ..18050565 
135 Socket & Cable Assembly  ..18045862 

Dial Glass  ..15035361 
Panel Escutcheon  ..63393463 
Knob, Tuning 

Maroon   .14002564 
Beige   ..14002562 

Knob, Selector 
Maroon  ..14372763 
Beige   ..14372762 

Knob, Treble. Volume 
Maroon  ..14002565 
Beiae   ..14002563 

Output Transformer, Primary 5000 ohms. Secondary 6 ohms  ...62350461 

* ♦ * * The part number of the Loop Antenna Assembly changes with different Cabinets. If is therefore 
important that you specify the style number of the instrument when ordering a replacement Loop 
Antenna Assembly. 
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MODELS CR-2l|2, 
CR-2i|3 

SPECIFICATIONS 

Power supply 117 volts 50/60 cycles AC 
Power consumption 160 watts 
Power output 20 watts 
Intermediate frequency 455 kc./10.7 mc. 
Tuning frequency range: 

Broadcast Band 540-1620 kc. 
FM Band  88—108 mc. 

Tubes: 
R-F Amplifier .6BA6 
Converter   6BE6 
1st I-F Amplifier (AM-FM) 6SG7 
2nd I-F (FM), Detector and AVC (AM) 6SG7 
Limiter 6SH7 
Discriminator 6H6 

First Audio   

lnverter * 6SN7GT 
Power output (push-pull stage) (2) 6L6 
Rectifier SU4G 
Tuning Indicator  
I^al Lamps .".'..."..Mazda No. 44 

CT242 Speaker: coaxial 15' Dynamic 5' PM 
Field coil resistance  500 ohms None 
Voice coil impedance (400 cycles) 15 ohms 3.8 ohms 
Output transformer 5000/15 

CT243 Speaker: coaxial 12' Dynamic 5' PM 
Field coil resistance 165 ohms None 
Voice coil impedance (400 cycles) 6 ohms 3.8 ohms 
Output transformer  5000/6 

GENERAL 
CR-242 and CR-243 differ only in the speaker 
systems and audio response for different cabinets. 
It may become necessary to make minor changes 
in the electrical circuit of a chassis to provide 
the correct response for different cabinets. 

If this becomes necessary such a variation from 
the original chassis is indicated by a suffix letter. 
Whenever necessary Service Bulletin Supplements 
will be issued with latest schematic drawings and 
parts lists indicating these changes. 

METHOD FOB REMOVING CHASSIS FROM CABINET 

Model CR-242 and CR-243 radio chassis are de- 
signed for easy removal from th. cabinet in which 
it is installed. As the radio panel is permanently 
fastened to the chassis, the control knobs need not 
be removed when the chassis is taken out of the 
cabinet for service. 
To remove the chassis, first remove the antenna 
leads from their terminals and all plugs from the 
receptacles on the rear of the chassis. Then remove 
the two Phillips-head screws from the angular slots 
in the flange at the reaj of the chassis. Lift the rear 
of the chassis about one inch and pull it straight 
back. Never remove the chassis tray from the cab- 
inet—it has been properly positioned to bring the 

ALIGNMENT 
Alignment of these receivers requires the use of an 
accurately calibrated r-f signal generator, range 
455 kc. to 107 mc., an output meter, and a vacuum 
tube voltmeter of greater than 10 megohm input im- 
pedance. All trimmer condensers can be identified 
by stampings on the chassis and gang condenser 
cover and are shown on the chassis layout diagrams. 

AM AL1G 
I-F ALIGNMENT 

1. Set volume, treble, and bass controls to maximum. 
Set Band Switch to Broadcast position, and dial 
pointer to 1000 kc. 
2. Tune the signal generator to EXACTLY 455 kc. 
3. Connect output of modulated signal generator to 
the signal grid of the 6BE6 (pin 7) through a .01 mid. 

radio panel in place when the chassis is replaced. 
In replacing the chassis, slide it so that the small 
hooks near the front, ride inside the flanges on the 
sides of the chassis tray. Push the chassis forward 
as far as it will go and the hook should then engage 
the slots in the chassis tray. Replace the two PhiUips- 
head screws and nuts and tighten securely. Replace 
all plugs in their receptacles and the antenna leads 
on their correct terminals. The antenna terminal 
board for the loop antenna connections is desig- 
nated L-H. The two terminals on the loop are desig- 
nated L and H; the leads connected to these termi- 
nals should be wired to the corresponding terminals 
(L and H) on the chassis. 

PROCEDURE 
The pointer on the radio dial should line up with the 
first vertical mark on the low frequency end of the 
dial glass. If the pointer does not line up, loosen the 
pointer on the dial string and move it to correct posi- 
tion. Re-tighten and re-cement the pointer to the 

—string. Be sure the gang is fully meshed for this 
pointer alignment. Align AM first. 

N M E N T 
capacitor and signal generator ground to radio 
chassis. 
4. AM and FM i-f transformers on these models are 
separate and can be identified on the chassis layout 
diagram Figure 3. 
5. Connect output meter across voice coil of speaker 
and adjust the i-f transformers for peak output as 
indicated on the output meter. 



ALTERNATE VISUAL 
ALIGNMENT OF l-F STAGES 
1. Connect 455 kc. sweep generator having approxi- 
mately 20 kc. sweep to signal grid of 6BE6 (pin 7) 
through a .01 mfd. capacitor. Connect an oscilloscope 
through a 1 megohm isolating resistor across the 
150,000 ohm diode load resistor. Align for best pos- 
sible peak and symmetry. 

R-F ALIGNMENT 

1. Remove the signal generator lead from the 6BE6 
grid and connect it across H and L on terminal 
strip on the rear of the chassis. The high side of the 
signal generator should be connected to H and the 
signal generator ground to L. 

MODELS Cn-2l42 
CR-2J4.3 

2. Set the signal generator and the radio receiver 
to 1400 kc., adjust the 1400 kc. oscillator trimmer 
and the 1400 kc. r-f trimmer for maximum output. 

3. Set the signal generator and radio receiver to 
600 kc. Adjust the oscillator and r-f coil slugs for 
maximum output. If considerable adjustment was 
necessary re-check the 1400 kc. trimmer settings. 

4. Replace chassis in cabinet and connect loop 
antenna leads to proper terminals on the rear of 
the chassis. 

5. Form three turns of wire into a loop, connect this 
loop to the signal generator and loosely couple it to 
the receiver loop antenna. 

6. With the signal generator and dial at 1400 kc., 
adjust the loop antenna trimmer for maximum output. 

FM ALIGNMENT 

DISCRIMINATOR ALIGNMENT 

1. Tune signal generator to EXACTLY 10.775 mc. and 
connect to pin 4 of the 6SH7 Limiter tube socket 
through a .01 mfd. capacitor. 

2. Connect a DC vacuum tube voltmeter between 
point "B" on schematic diagram and ground (across 
.00047 mfd. capacitor-Pin 6 on 6H6 to ground). 

3. Peak both discriminator slugs at 10.775 mc. 

4. Retune signal generator to exactly 10.7 mc. and 
adjust bottom slug for zero volts. 

5. The DC voltage at 10.625 mc. should be within 
10% of the voltage at 10.775 mc. and of opposite 
polarity. 

Note: If the signal generator is not capable of suffic- 
ient output to produce a readable DC voltage, the 
amplification of the last i-f stage can be used to 
increase the signal input to the limiter for discrim- 
inator alignment. To accomplish this, align the last 
i-f stage as indicated in "IF Alignment". Then align 
discriminator as above leaving the signal generator 
connected to the grid of the 6SG7 2nd i-f tube. 

l-F ALIGNMENT 

1. Connect high side of signal generator, through a 
.01 mfd. capacitor and a 1000 ohm resistor in series, 
to pin 4 of the 6SG7 2nd i-f tube. Connect low siHft of 
generator to chassis. 

2. Close gang condenser and connect vacuum tube 
voltmeter across 220,000 ohm limiter grid resistor; 
(Point "A" on schematic to ground). Adjust signal 
generator output until a reading of at least 3 volts is 
obtained. In order to reduce regeneration caused by 
the vacuum tube voltmeter .leads, a 1-megohm iso- 
lating resistor, connected with as short leads as pos- 
sible to point "A" should be used in series with the 

vacuum tube voltmeter. Align the 3rd i-f transformer 
for best peak as indicated on voltmeter. 

3. Repeat above for each succeeding transformer by 
connecting signal generator to signal grid of first i-f 
tube 6SG7 then to the signal grid of 6BE6 converter. 
The i-f stages should be aligned in this order. 

WARNING—After each i-f stage has been aligned, do 
not repeak with the signal into the grid of the 6BE6. 

ALTERNATE VISUAL 

ALIGNMENT OF l-F STAGES 

1. Replace signal generator with sweep generator 
having approximately 300 kc. sweep and tune gen- 
erator to 10.7 mc. Connect oscilloscope across 220,000 
ohm limiter grid resistor through a 1-megohm iso- 
lating resistor. The order of alignment is the same as 
when using a vacuum tube voltmeter. Each i-f trans- 
former should be individually aligned for best peak 
and symmetry. 

R-F ALIGNMENT 

1. Connect vacuum tube voltmeter across limiter grid 
resistor as in FM I-F alignment. 

2. Ground one side of the FM Antenna by placing a 
wire jumper from one FM connection on the antenna 
terminal strip to the ground connection. 

3. Connect unmodulated signal generator through a 
30G ohm resistor to ungrounded antenna post and 
chassis, and tune signal generator to 107 mc. 

4. Set radio dial to 107 mc. and time oscillator trim- 
mer to peak output on vacuum tube voltmeter. Ad- 
just signal generator output until a reading of at 
least 3 volts is obtained. 

5. Hine 107 mc. r-f and antenna trimmers for maxi- 
mum indication on voltmeter—it may be necessary to 
rock the dial while adjusting the r-f trimmer. 
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MODELS CR-2i4.2, SPECIAL 

CR-21+3 INFOR] 

The following information is provided for the service 

man who has a vacuum tub© voltmeter or a similar 

measuring instrument available. 

STAGE GAINS* 

Antenna Post to R-F Grid at: 
600 kc ! 5.00 
98 mc  115 

R-F Grid to Converter Grid at: 
600 kc 14.5 
98 mc  9.4 

R-F on Converter Grid to 455 kc. on I-F Grid at: 
600 kc 25.0 
98 mc. 3.2 

I-F on Converter Grid to Ist I-F Grid at: 
455 kc. (gang closed) 28.0 

1st I-F Grid to 2nd I-F Grid** at: 
455 kc 95 
10.7 mc 33 

2nd I-F Grid to Limiter Grid at: 
10.7 mc 33.4 

SERVICE 

OSCILLATOR OUTPUT VOLTAGE 
The DC voltage developed across the Oscillator Grid 

Resistor (105) at: 

600 kc   6.6V. 
98 mc 6.0V. 

or 0.3 ma. through 22,000 ohm Oscillator Grid Re- 
sistor at 600 kc. and 0.27 ma. at 98 mc. 

AUDIO GAIN 

Voltage required across the Volume Control to pro- 
duce 0.1 watt speaker output*** at 400 cycles is .016 
volt with Input Selector Switch in BDCST. setting. 

CR-242—"Variationa of ± 20'; ar» permlniblr All reading! made with eufficient input 
signal to provide 0.5 wall speaker output. 0.5 watt speaker output at 400 cydec it 
equivalent to a reading of 2.74V. a> measured by a high resistance AC voibneler acroet 
the output transformer secondary. 
"Detector Plate on AM. 
•"0.1 watt speaker output at 400 cyclea is equivalent to a reading of 1.25 volte as 
measured by a high resialance AC vollmeler across the voice cell of speaker. 
CR-243—'Variations of ±20% are permiasible. All readings mad# with sufficient input 
tlgnal to provide 0.5 watt speaker output. 0.5 watt speaker output at 400 cydea ia 
equivalent to a reading of 1.22V. as measured by a high resistance AC voltmeter across 
the output transformer secondary. 
"Detector Plate on AM. 
*••0.1 watt speaker output at 400 eydee it equivalent to a reading of .67 volta at 
measured by a high reslatance AC vollmeler across the voice coil of speaker. 

DIAL CORD REPLACEMENT 

Two separate drive cables are used in both the 
CR-242 and CR-243 dial assemblies. One cable is 
used to transmit the motion from the tuning knob to 
-the large pulley that is coupled to the gang con- 
denser; the other cable actuates the dial pointer 
whenever the large pulley on the gang condenser 
is rotated. Separate instructions for replacing either 
of these cables is given in the following paragraphs. 
CONDENSER DRIVE CABLE REPLACEMENT 
Remove dial assembly after taking out four screws 
on each side of chassis. Slide a short length (approx- 
imately Vi inch) of sleeving over one end of a length 
of dial cable, form a small loop and tie a knot in the 
manner shown on Figure 1(. Tie spring to opposite 
end of cable making length excluding spring 19y2 
inches. Hook loop over the metal hook in pulley 
"D" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the dial assembly 
keeping the cable to the rear of the pulley groove. 
Lace the cable around the sm 
of the tuning control shaft wrapping 2^/2 turns from 
front to back; then around the opposite side of 
pulley "D" into the pulley through the slot. Hook the 
.end of tension spring "F" in the hole provided in 
pulley "D", completing this operation. 

DIAL POINTER DRIVE CABLE 
REPLACEMENT 
Remove dial assembly after taking out four screws 
on each side of chassis. Slip a one-hall inch length 

of sleeving over a 42-inch length of dial cable. Tie 
the two ends to the loop end of the cable spring "E" 
securely so that the cable doubled measures 19% 
inches end to end excluding spring. 
Place spring hook in top hole and draw cable through 
slot of pulley "D". Loop one end of cable around 
pulley "D" in a clockwise direction in front of con- 
denser drive cable (viewing dial assembly from 
front) then loop the Temaining end around pulley in 
a counterclockwise direction. Secure both ends of 
cable to chassis at edge of pulley slot with scotch 
tape, keeping piece of sleeving on remaining loop 
of cable. 
Replace dial assembly and loop cable over pulley 
"A". While holding cable taut remove scotch tape 
and loop cable over pulleys "B" and "C" as shown 
in Figure 1. 
Turn the tuning control shaft until the gang con- 
denser is completely meshed and slide the dial point- 
er on its track until it is in line with the last calibration 

piece of sleeving installed prior to the stringing 
operation should be slid to the rear of the dial pointer 
and the crimping lug on the pointer pressed over the 
sleeving. After checking to make certain that the 
gang condenser is completely meshed and the dial 
pointer is in the position specified previously, apply 
a few drops of cement to each end of the sleeving 
to which the dial pointer is fastened. This completes 
the operation. 
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|MODELS CR- 
S2i|2, CR-2J4.3 

Control treble 220072-8 
Control, bass, with switch assembly (CR-243 only) 220073-5 
Switch, selector  60194-1 
Socket, motor    80g0-4 
Plug, motor.    J8052M 
Socket, speaker   80604 J6 

Plug, speaker.   80503-4 
Socket, external  joOOW 1 
Plug, external        
Socket, phono    
Plug, phono  imil'l. 
Loop antenna     0 
Socket and cable  180458-2 

Dial Glass 150353-1 
Panel Escutcheon 633934-3 
Knob, tuning 

Maroon  140025-4 
Beige 140025-2 

Knob, selector 
Maroon 143727-3 
Beige    143727-2 

Knob, treble, volume 
Maroon 140025-5 
Beige 140025-3 

Reject switch 160224-1 
Socket, solenoid     182776-1 

•The part number of the Loop Antenna Assembly changes witli different Cabinets. It is therefore important that you specify the style 
number of the instrument when ordering a replacement Loop Antenna Assembly. 
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FM 10.7 MC 
AM A55 «C. 

NOTES 
BAND SWITCH 8H0WK IN COUNTERCLOCKWISE (FM) POSITION WHEN VIEWED EJWM THE FRONT PANEL. 
MX ELECTRICAL VALUES SHOWN ARE IN OHMS 
OR MMF UNLESS OTHERWISE SPECIFIED. 
LETTERS SHOWN IN SQUARES DESIGNATE METER CONNECTION POINTS FOR ALIGNMENT DESCRIBED IN TEXT 
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ALL OTHER VOLTAGES MtAJLWO FROM SOCKET TERWHAL '0 OROORD UnTH A f0,000 OHMS'VOlT VOLTMETER RITM •ANO SWITCH IN FM POSITION. 
HEATERS (HI « 1 V A C. 
FILAMENTS (F1 9 V AC. 
LINE HTV AC-114 WATT* 

66C6 CONVERTER 
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MODEL CR-2[j.2 

6SG7 
2*0 l-f (FM) 

AM DET 
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FM 10.7 Md 
AM 455 KC. 

NOTES 
BAUD SWITCH SHOWN IN COUNTERCLOCKWISE (FMI 
POSITION WHEN VIEWED FROM THE FRONT PANEL 
ALL ELECTRICAL VALUES SHOWN ARE IN OHMS 
OR MMF UNLESS OTHERWISE SPEC1FIE0. 
LETTERS SHOWN IN SQUARES DESIGNATE METER 
CONNECTION POINTS FOR ALIGNMENT DESCRIBED IN TEXT 
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MODELS CR- 
21.|.2, CR-2i4 
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MODELS ^C-2, 
5C-3 

(3) Loosely couple the Signal Generator lead to the Loop and set to 
1650 KC. 

(4) With Variable Capacitor set at the extreme clockwise position, tun© 
in the 1650 KC signal by means of the Oscillator Trimmer on the 
Variable Capacitor (front section). 

(5) Set the Signal Generator to 1500 KC and turn the Tuning Control 
so that this frequency is indicated on the dial. Adjust the Antenna 
Trimmer on the Variable Capacitor (rear section) for maximum out- 
put. No other adjustments are necessary. 

1650 KC OSC 
TRIMMER Yj 

1500 KC A ANT TRIMMER ,50C5I (35 

117 V, AC. OUTLET TOO W. MAX - 

TRIMMER AND TUBE LOCATION DIAGRAM 

CONVERTED 
I2BE6 

oet ayc l-T AUO'C AM- 
I2AV6 cw I2AT6 

POWER AMI'L 'E IF ® 
50C5 

YELLOW 

IMfr S 

1 ® AC 

rfv.~r) 

S 6 • Mt6 S A-0 

CLOCK MOTOR 
AMO SWITCH 

10 102 1 
2 

AUDIO S DETECTOR 4 UNIT S ITEMS 
MARKED 6 A-0 7 

DENOTES CONNECTIONS TO CHASSIS 
A ■ KILOHMS 
ALL RESISTORS '/.WATr AND ALL CAPACITORS 400 VOLTS UNLESS OTHERWISE MARKED 
ITEMS MARKED A-0 ARE INCORPORATED IN AUDIO- DETECTOR UNIT 10 102 
IP ■ 435 KC 
RANOE S40-ISSO KC 

■ PIN I ■ I2AVE 
- ARM Of VOL CON 
- TOP OP VOL CON 
■ MN2-I2AV6 
■ PINS-SOC5 
• Pin 7-i2av« 
• ■ t 

117 V, 
A C. ONLY 

117 V f AC OUTLET I 
TOO W MAX RATING 

RECTIFIER 
55W4 

P*"7 NO DESCRIPTION 
© I SSO LOOP ASSEMBLY 
© 2.165 2 GANG VARIABLE CONDENSER 
© 1445-2 Uf I F TRANSFORMER 
(?) 1445-6 2..IF TRANSFORMER 

PAWT NO. DESfimrnoh 
® 0,200-11 VOLUME CONTROL ANO SWITCH 
(D 30.532-3 PM 4" SPEAKER 0 OUTPUT TRANS 
@ S4I5-S fcLECTHOLYTIC CAP 40-40-20 MFD 190V. 
@ 1526 OSCILLATOR COIL 
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TUBES:. The Tubes used, and their functions, are as 
follows: , 

12AT7 R-F Amplifier and Mixer (F-M) 
6BE6 A-M Converter and F-M Oscillator 
6BA6 1st I-F Amplifier (A-M & F-M) 
6BA6 2nd I-F Amplifier (F-M) 
6AL5 F-M Detector 
6AV6 A-M Detector, A.V.C. and Audio Amp. 
6V6GT Beam Power Amplifier 
5Y3GT Rectifier 

LINE VOLTAGE: This receiver Is designed for operation 
on 105-125 Volts; 60 Cycles, Alternating Current (AC) 
only. 

POWER CONSUMPTION INCLUDING RECORD 
CHANGER: 115 Walts. 

W'i 

TUNING RANGE: 

Broadcast Band: 

F-M Band: 

540 to 1650 Kilocycles 
(182 to 555 Meters) 
87.5 to 108.5 Megacycles 
(2.7 to 3.4 Meters) 

Tuning Capacitor 
fully closed 

INSC€ 
KNOB 

VOLUWf 
COMTROL 

OUTSCC 
KNOB 
TONE 

CONTROL 

CUTSCt 
KNOB 
TUNING 

CONTROL 
SELECTOR 
SWITCH 

FIO. 1-FRONT PANEL CONTROLS 

Turns 

VIEW LOOKING 
PROM REAR 

m 

Q 

V (6AV6\ 
isskcJ 

TV 0.7% TV 
10.7 MC 

FIG. 2—TUBE AND ADJUSTMENT LOCATION DIAGRAM 
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MODEL Lon< 
Ranger, Rudolpl 

LINE VOLTAGE: This receiver is designed for operation on 105-125 Volts, 
50-60 Cycles, either Alternating or Direct Current (AC-DC). 

POWER CONSUMPTION: 30 Watts. 

TUNING RANGE: Broadcast: 540 to 1650 Kilocycles (180 to 555 meters). 
TUBES: The tubes used, and their functions, are as follows: 

12BEG Converter 12AT6 Detector, Avc and Audio Amp. 

35W4 Rectifier 50C5 Power Amplifier 
ALIGNMENT: Should it become necessary at any time to check the 
alignment of this receiver, proceed as follows: 

(1) Connect the high side of a 455 KC Signal Generator through a .1 mf 
capacitor to the stator lug on the rear section of the variable capaci- 
tor; the ground lead to one of the lugs on the line on-off switch. 
Connect a suitable output meter across the speaker voice coil. 
Turn the Volume and Tuning controls to their extreme clockwise 
positions. 

(2) Adjust the trimmers located at the top and bottom of the I-F trans- 
former for maximum indication on the output meter. ^ 

TRMMCR 
( 3 ) Connect the Signal Generator high side to the antenna lug through i&oo kc 

a 47 mmfd capacitor; the low side remcrins as in step (1). Set the twiM" 
Signal Generator to 1650 KC. 

(4) With Variable Capacitor set at the extreme clockwise position, tune 
in the 1650 KC signal by means of the Oscillator Trimmer on the 
Variable Capacitor (front section). 

(5) Set the Signal Generator to 1500 KC and turn the Tuning Control so 
that this frequency is received. Adjust the Antenna Trimmer on the 
Variable Capacitor (rear section) for maximum output. No other TR,MW 

adjustments are necessary. 

|T£»I I p*Rr NO 
? 0AWC VAR CONOENSER 
l.F T RANbF ORMCR 
VOLUME CONTROL W/ SWITCH 

90- 90 Mfo ELECT. ISOV. n c. 
OSCILLATOR COIL 

4SS KC IF TSANS. 

TRIMMER AND TUBE LOCATION DIAGRAM 

I2BE6 
CONVERTER 

I24T6 OR "2AVB OCT. AVC..0 AUDIO ANF 
50C5 

POWER OUTPUT 

i— ,0J fro f X 400V /( \( 
K. T sfezz-f 

notes: I'ALL ARC 1/4 WATT UNLESS OTHERWISE SPEC^CO 
I-SYMBOL DENOTES B' AH0 ♦DEMOTES CHASSIS. 3* I M49SKC 
4- RANAC: 540 TO I650«C 

, Al    Z I 

I J ® „® 

j\ 35W4 
~iv RECTOR 

MODEL 104 SCHEMATIC DIAGRAM 

SW, ON VOL CONTROL 
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MODEL TljJj]? 

MEISSNSH T.R.P. BANDPASS TUNER 
MODEL J+E 

The Meissner Model T.R.F. Bandpass Tuner is designed for superior 
high fidelity broadcast reception. It is specifically designed for 
custom installation and may be used in connection with a power amplifier 
and speaker system to fit a wide variety of installations ranging from 
the simplest home installation consisting of a low power amplifier and a 
speaker, to the largest high power installations designed to serve large 
auditoriums and consisting of one or more high power amplifiers and mul- 
tiple speakers. Although the designer of such an- installation must be 
guided to a large extent by the requirements of the Installation, the fol- 
lowing general hints may prove helpful. 

The Power Amplifier 

The output impedance of the IjJS Tuner is 100,000 ohms and should be 
worked into an amplifier having higli Impedance input. High impedance am- 
plifiers usually have an input impedance of 500,000 ohms, but some have 
a lower impedance than this and the i^E may be worked into- an impedance as 
low as 100,000 ohms with no appreciable loss of low frequencies or in- 
crease in distortion. An amplifier having provision for phonograph input 
from a crystal pickup is satisfactory for use with the [fE, but under no 
conditions should the i|E be worked into a microphone input channel. The 
relatively high output of the qE would cause overloading and severe dis- 
tortion in the microphone input stage and the hum level would be too high 
to be a considered acceptable. 

The Cabinet 

No special precautions are necessary in the installation of the iqE 
Tuner, although it should be borne in mind that sufficient ventilation 
Is required to prevent the unit from overheating. The heat generated by 
the qE is low so that only a small amount of ventilation is required and 
usually the ordinary open back type of cabinet is satisfactory. 

One more thing which should be observed in planning an installation is 
to use the normal precautions against microphonics. Since the is a 
T.R.P, circuit and has no local oscillator, its tendency toward micro- 
phonisra will be much less than in a similar superhet unit; but the 6AT6 
audio amplifier tube may produce microphonics if subjected to severe vi- 
bration. This vibration may be transmitted through the cabinet or through 
the air from the speaker and the installation layout should be planned to 
avoid it. 

The Record Player (or Changer) 

The phonograph system of the ipE chassis is designed for use with crystal 
typ® pickups, and any record player or changer having this type pickup 
may be used. The following notes should be observed: 

1. The record player frame must be connected to the tuner chassis in order 
to prevent hum pickup. In some record players the connecting lead from 
the phonograph pickup cartridge to the tuner chassis is a shielded lead 
with the shield connected to the pickup cartridge and to the record play- 
er frame. In this case the recohd player frame is automatically connec- 
ted to the tuner chassis; but in record players which do not have this 
connection, a separate connecting lead between the record player frame 
and tuner may be used. 
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2. The record player motor may be plugged into the convenience outlet on 
the rear of the tuner chassis. A power switch must be provided on the rec- 
ord player to turn the motor on and off. 

3. The connecting lead from the pickup cartridge must be provided with a 
miniature phonograph plug. The I|E chassis is shipped with a proper plug in 
the input Jack for use on phono units not so equipped. The outer band or 
shield is connected to the shell of the plug, and the center wire is solder- 
ed in the pin of the plug. 

Antenna and Ground 

For the best results it is strongly recommended that a good outdoor antenna 
be used with the i+E, Although this practice has been virtually abandoned 
with present day receivers having built-in antennas, it is still good prac- 
tice when the best reception is desired. 

Equally important in insuring the best possible reception is the use of a 
good ground system. Cold water pipes or a rod driven several feet into the 
earth may be used for external ground, but hot water or steam pipes or el- 
ectrical conduit should not be used. A good ground connection will do much 
to minimize electrical interference, and is well worth the effort required 
for its installation. 

Service Data - General 

Power Supply 110-120 V 50-60 cycles. 
Power Consumption 25 watts 
Undistorted Output 2 to 15 volts. 
Replacement Part Numbers - as shown on circuit diagram. 
Circuit T.H.F. Bandpass. 
Audio Frequency Response - flat ±2 db, 1^0 to 15»000 cycles. 
Hum Output .002 volts. 
Tubes: 6BA6 R.F. Amplifier 6AT6 Detector - Audio Amplifier 

6BA6 R.F. Amplifier 6x14. Rectifier 

Alignment Procedure {use 200 uuf. dummy) 

1. Using an P.M. Signal Generator and Oscilloscope; 

Connect the vertical plates of the oscilloscope to the chassis and top 
of volume control. Connect the horizontal plates to the sync terminals of 
the P.M. signal generator. 

Set the dial of the tuner to 1,14.00 kc and the generator to 1,14.00 kc, using 
a sweep frequency of i|00 cycles end deviation of about ±50 kc. Set the 
output of the generator to the least that will give a useful picture, con- 
necting generator to antenna terminal. 

1 Adjust the [4. trimmers at the top of the gang condenser to obtain a pat- 
tern of the greatest amplitude, reducing generator input as alignment pro- 
ceeds, and at the same time adjusting the trimmers to give a double-humped 
pattern with humps of equal magnitude and with the center of the pattern 
centered on the scope." 

2. Using an A.M. Signal Generator: 

Connect the signal generator as usual, with an output meter as indicator 
connected to top of volume control or audio cable. 

Set generator at 1,385 kc and tuner to 1,14.00 kc. Loosen the I4. trimmers 
on top of the gang and slowly tighten one at a time to obtain a maximum 
output reading. Keep each trimmer on the loose side of resonance until 
all trimmers are nearl.v peaked; then carefully peak each trimmer. Check 1 
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alignment by slowly tuning generator to about l,ifl5 kc, during which the 
output meter should show a slight drop and then a rise again. This align- 
ment centers the response at 1,1^.00 kc so that the dial calibration will be 
accurate. If the generator had been set at kc initially, the center 
of the tuner's response would be below lfii00 kc on the tuner dial. 

Resistance and Voltage Chart 

Resistance between pin and chassis 

Tube Pin Number 

6BA6 1st RF 2.1 meg. 
6BA6 2nd RF U70K 
6AT6 Detector 10 meg. 

i. i. 

•*0-25) -*0-25 ■*-''"5> meg. 
*0-25) *0-25 **5 meg. 
*0-25 *0-25 9ilOK 

6XI4. Rectifier 240 Tie Point*0-25 *0-25 Tie Point 

* Reading subject to position of hum balance control. 

**5 meg. 
**5 meg. 
ikTK 
2^0 

kyo 
i<-70 
**5 meg. 
**5 meg. 

** Reading subject to variation depending upon the filter condensers. 
CAUTION: Discharge filter condensers before making measurements. 

Voltage between pin and chassis 

No signal condition. 
Measurements to ground with 20,000 ohm/volt meter, 1,000 ohm/volt on AC 

Tube Pin Number 

6BA6 1st RF Sl.Neg, 
6BA6 2nd RF Sl.Neg. 
6AT6 Detector Sl.Neg. 

2_ 3_ k_ 5_ 6_ 

0 * -x 200 132 3-5 
0 *• 200 132 3-9 
0 *• Sl.Neg. Sl.Neg. 85 
Tie * «• Tie Point 185 VAC 237 

Point 

* Reading will range from 0 to 6.3 volts AC depending on setting of hum 
control. 

Parts List for T4EK 

1. One chassis with bearing, #06279, 
2. One bracket and pulley assembly #06282. 
3. One 4 variable condenser #21-5223. 
4- One gang condenser shield assembly #25-8208. 
5. One dial plate assembly #05939.     
6. One input ant. coil #9820. 
7. One output ant. coll #9822. 
8. One input R.F. coll #9824. 
9- One output R.F, coll #9826. 
10,One untuned R.F. coll #9828. 
11,One 500K volume control with switch #29424- 
12.One two-position switch #29582. 
13.One 100 ohm jum balance control #29260. 
l4.One power transformer #29501.^ 
l5.One output cable assembly #05554- 
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A 
16.One length of shielded wire. 
17. One length of br.aided shielding. 
18. One line cord #12i|3U» 
19.One 20-20-20 mfd. 250 V. electrolytic condenser #3i}.102. 
20,One .1 mfd. lj.00 V. paper condenser #28ll3GT. 
21.One .05 mfd. 600 V. paper condenser #28ll5GT. 
22.Two .05 mfd. J4.OO V. paper condensers #28l03GT. 
23.One .Oij.7 mfd, 600 V, molded condenser #3ip-60. 
2)4..One 8 mmf. molded mica condenser #151^9• 
25.One 25 mmf. ceramic condenser #27165- 
26.One .01 mfd. ceramic condenser #31+111. 
27-Two ,01 rafd.-l+70 ohm type JCR-P capristors #3^3-50-5- 
28.One ,005 mfd,-10 megohm type JCR-C caprlstor #3l+^5l-7- 
29. One 150 mmf.-150 mmf.-i+7,000 ohm filpec #31+171-1. 
30.One 2,000 ohm 5 watt wire wound resistor #3l+li+9. 
31.Two 1+7,000 ohm l/2 watt carbon resistors, 
32,One 100,000 ohm l/2 watt carbon resistor. 
33-One 100,000 ohm 1 watt carbon resistor. 
3l+.Two 1+70,000 ohm l/2 watt carbon resistors, 
35-One 2 megohm 1/2 watt carbon resistor. 
36.One 10,000 ohm l/2 watt carbon resistor. 
37-One 15,000 ohm 1 watt carbon resistor, 
38.One tuning shaft #06285- 
39-One AC receptacle #1979!+, 
1+0.Four miniature tube sockets #291+77. 
1+1.One tube shield clip #29530. 
1+2.One tube-shield #29531- 
1+3-One phono jack #29253- 
1+I+oOne insulating washer for phono jack #26621+, 
1+5-One 2 lug terminal strip #16731- 
1+6.One bakellte mounting plate for electrolytic condenser #19i+50. 
1+7-One 1-insulated tie lug #25-5732. 
1+8.One 3-insulated tie lug #25-6715- 
J+P-Two 2-insulated tie lugs #25-5731- 
50.Six single ended lugs. 
5l.One double ended lug #161+80. 
52, One cable clamp #161+91- 
53.One line cord strainrelief (2 pieces) #29l+ll+. 
5l+.0ne dial pointer #291+25- 
55.Two dial scale ,retaining springs #05938. 
56.One dial drum assembly #05817- 
57.0ne dial cord assembly #06286, 
58.One dial scale #23-8238. 
59-Three felt washers #19595. 
60,Two knobs (plain) #29270. 

1 6l.One knob with dot #05878. 
62,0Qe dial light socket #29583r  
63.One dial lamp #29262. 
6l+.0ne 6X1+ tube. 
65-One 6AT6 tube. 
66.Two 6BA6 tubes. 
67-One hairpin cotter #291+93 - 
68,One piece of plastic tubing #231+1+0. 
69.Supply of screws, nuts, lockwashers, and washers for assembly, 
70.1nstructions, including circuit and pictorial diagrams. 
71.One mounting dimensions sheet printed full scale. 
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Ch. KD-16 

SPECIFICATIONS 

Power Requirement: T20 volts, 50 to 60 cycles, 110 watts, oriented only with respect to the FM transmitter loca- 
Frequency Coverage: tion. The Midwest Model DP di-pole is a special design 

Ban^^~540 to which is not directional and we recommend it lor use 
Band B-1.6 to 4.7 MC Band D-11 to 22 MC with Midwest receivers lor FM, broadcast and short 
Band C—4.7 to 10 MC Band E -86 to 108 MC, FM wave receplion. 
Audio Sensitivity: .05 volts for Va watt output. 
Maximum Undistorted Audio: 7 watts. 
AM Sensitivity: 2 to 4 microvolts. 
FM Sensitivity: 20 microvolts, quieting signal. 

5 microvolts, minimum signal. PRECAUTIONS. Be sure that the speaker and Magna 
Tube Complement: Tenna Loop are plugged in/ also the flexible dipole 
RF    —6BA6 FM Detector 6AL5 leads must be connected to screw strip at "A-A". A 
Mixer ..12AT7 1st AF 6C4 ground wire may be connected to "G" but it is usually 
Oscillator  12AT7 2nd AF  6C4 not needed. See that all tubes are seated and light up. 
1st IF 6BA6 Phase Inv 6C4 Remove the packing inside the phonograph compart- 
2nd IF 6BA6 AF output, two 6V6GT ment and observe other warnings and cautions as ad- 
AM Detector  —6AL5 Rectifiers, two 5Y3GT vised by the tags attached to the receiver. 
3rd IF, FM   — 6BA6 Tuning Ind 6U5 pi,m receiver into a 120 volt 60 cvcle outlet. If von 

PRECAUTIONS. Be sure that the speaker and Magna 
Tenna Loop are plugged in/ also the flexible dipole 
leads must be connected to screw strip at "A-A". A 
ground wire may be connected to "G" but it is usually 
not needed. See that all tubes are seated and light up. 
Remove the packing inside the phonograph compart- 
ment and observe other warnings and cautions as ad- 
vised by the tags attached to the receiver. 
Plug the receiver into a 120 volt 60 cycle outlet. If you 
are not certain thai your supply is 120 volts, 60 cycles 
alternating current (ac) call the local Electric Company. 

INSTALLATION 

The Midwest Radio & Television receivers have built-in 
antennae for satisfactory reception of signals on the 
broadcast band, short wave and FM bands where the 
location is not unfavorable. In homes or apartments 
where steel is used extensively, such as for beams and 
concrete reinforcements or lath, or in rural areas distant 
from the broadcasting stations an FM doublet must be 
installed. The straight doublet antenna is directional 
only on the FM broadcast band so that it need be 

-Twin lead tfom F. M. doublet. - 
The hiqherlhe doublet i$ mounted 
the better Ibe reception will be, 

b-.-iSWtwi. . • 

! 
lauder 4 
VOLUME H i ; 

SELECTOR 

] Mc*es toinlff Ri^hl 
•—J UDIO TUNING 
i Mov«5 Po-Ilfr l»ft 

Hole in lo qmrl sfl - TOHI euTitMS 
Push ony on lo luro itt on 

ALIGNMENT 

■ Push in to lufn set Off 

cedJ 
PUMtoHP* 

Co 6) 
TfllM 

Ik"'-— Driven qround.- 
Cold water pipe moq b« used 

loop must olwoqs be 
plugged in here 

AM IF should be aligned at 456 KC. There are three 
transformers and six adjustments/ the transformers are 
coupled with less than critical coupling and there is 
only one peak. Couple the generator into the mixer grid 
and use either AVC or audio for the output meter. 
FM IF should be aligned at 10.7 MC. There are four 
transformers and eight adjustments/ the transformers are 
over-coupled and must be aligned with a scope and 
sweep generator. 
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TUNING 

INO. 

MODEL KD-16 
SLOCK 

DIAGRAM 

1. Conned generator to 3rd IF grid and vertical input 
of scope to the audio of the receiver at any point 
where sufficient signal is available and phasing can 
be properly adjusted. 

2. Adjust the lop screw for greatest length of straight 
line. This is the secondary winding, the bottom 
screw should give improvement in signal level. 

A does not have the hook indicating that the sweep 
generator has a greater deviation than the detector 
capability. 
B shows improper phasing of the horizontal sweep 
with the audio output of the receiver. 
C is preferred because it shows the limits of deviation 
and you obtain it simply by adjusting the deviation 
(sweep width) control on the signal generator. Ap- 
proximately 150 KC is normal. 

3. Connect generator to 2nd IF grid and adjust the 2nd 
IF slugs for maximum signal and band width. This 
you can be sure of by the amount of hook at the 
ends of the line on the scope. Repeat this procedure 
lor 1st IF grid and mixer grid. Adjust for greatest 
signal without appreciable loss of band width. 
Alternate Method: The IF response of the lsl( 2nd and 
3rd transformer may be. observed more directly if 

you use a crystal detector at the plate of the 
tube following the transformer and teed the vertical 
plates of the scope from that point. Feed signal 
into grid of tube preceding transformer. Use a CW 
marker at 10.7 to bo sure the double peaked response 
curve straddles the ratio detector response. Observe 
each stage separately. Discount the transformer in 
the plate of the tube following the transformer to 
bo aligned and use 470 ohm resistor as plate load. 
Notice: Do not use AM or CW signal to peak the FM 
transformers. Regeneration may result and band- 
width and noise rejection will be poor, although 
signal strength will increase. 

FM RF should be trimmed at 105 MC. There should not 
be any reason to adjust the low end but if this is neces- 
sary it can be done by distorting the FM coils on the 
tuning gang. 
AM RF should be peaked at the high end with the 
trimmer and at the low end by core adjustment. 
Notice: Use as low signal input as possible lor readable 
output indication. Feed signal in from FM RF generator 
through 150 ohms in each lead to "A-A." Use 400 ohms 
in lead from AM RF generator and connect to either 
"A" terminal. 

.— Tie knot here 

6onq dosed - Pointer to left 

For dial stringing use a light weight dial cord such as 
Bevin-Wilcox 6-18 Imperial silk cord. 

Radio Band Ceil Adj. Triauaat Adj. 
A 560 KC 1500 KC 
B 1.6 MC 4.7 MG 
C 5 MC 10 MC 
D 11.5 MC 22 MC 
E   105 MC 

It replacement parts of identical manufacture and rating 
are not available for service repairs these should be 
ordered from Midwest Radio & Television Corporation, 
giving model number and serial number of the chassis 
and name of the part. 
Repair data for the record changer tnechanisra is avail- 
aole separately, please specify Model. 

V=f 

95 

MEGACYCLES 

CHANNELS 

E 200 225 250 275 300 E 
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MODEL 12Sc 

BATTERY INSTALLATION 
BATTERY INSTALLATION: Before installing new batte'rles or replacing old 
ones, turn the volume control to the extreme left or "OFF" position. 

Attach the connector with the snap-on fasteners to the "B" battery (90 Volt) 
and insert battery into the left hand side of the battery retaining area of the 
cabinet back so that the connector faces in the direction of the top of the re- 
ceiver. Insert the prongs of the other battery connector into the socket of the 
"A" battery (4-1/2 Volt) and place battery in cabinet back so that the connector 
faces the outside wall of cabinet. 

This receiver will accommodate any of the batteries listed below: (No preference 
is intended by the order of listing.) 

MANUFACTURER'S TYPE NUMBER 
MANUFACTURER "A" Battery "B" Battery 

National Carbon (Eveready) 

General Dry Battery 

Ray-O-Vac 

Burgess Battery 

BATTERY OPERATION 
BATTERY OPERATION: To operate this receiver on battery, insert the power 
cord prongs into the power switch through the two slots provided in the bottom 
of chassis. These slots are at the right hand edge of chassis as viewed from 
rear. 

TUBE REPLACEMENT 
Do not replace tubes or batteries unless switch on the volume control is turned 
completely off. In case of tube failure be sure to turn the receiver off im- 
mediately. 

Four tubes (Plus selenium rectifier) are used. Type numbers and locations 
are shown in the tube diagram label located inside the cabinet. Lf tubes are 
removed from their sockets for test or replacement purposes, make certain 
that the receiver is turned off when replacing the tubes in their proper sockets. 
Failure to replace tubes in their proper sockets may result in damage to the 
tube, or to the receiver, or both. 

SERVICE DATA 

Lack of sensitivity and poor tone quality may be due to any one or a combina- 
tion of causes such as weak or defective tubes or speaker, open or grounded 
bias resistor, bypass condenser, etc. Never attempt to realign set until all 
other possible sources of trouble have been first thoroughly investigated and 
definitely proved not to be the cause. 
NOTE: IT IS ABSOLUTELY NECESSARY THAT AN ACCURATELY CALI- 
BRATED TEST OSCILLATOR WITH SOME TYPE OF OUTPUT MEASURING 
DEVICE BE USED WHEN ALIGNING THE RECEIVER AND THAT THE PRO- 
CEDURE BE CAREFULLY FOLLOWED, OTHERWISE THE RECEIVER WILL 
BE INSENSITIVE AND THE DIAL CALIBRATION WILL BE INCORRECT. THE 
TRIMMERS WILL BE REFERRED TO BY THEIR FUNCTION AS INDICATED 
ON THE PARTS DIAGRAM. 
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ALIGNMENT PROCEDURE 
GENERAL DATA- The alignment of this receiver requires the use of a lest 
oscillator that will cover the frequencies of 4S5>600>1400 and 1620 KC and an 
output meter to be connected across the primary or secondary of the output 
transformer. If possible, all alignments should be made with the volume con- 
trol on maximum and the test oscillator output as low as possible to prevent 
the AVC from operating and giving false readings. 

ALIGNMENT PROCEDURE CHART 

snr 

AO. 

POSIT) 0« 
•F 

SAM 

SlfliAL 
8E8EIA1DI 
FtEQMOCT 

8QIERAT0I 
COMECTIOR 

DUMMY 
ANTENNA 

ADJUST* 
MBIT 

TYPE OF 
ADJUSTMENT 

i 

Any point 
tiaaru no 
intarfarinp 
tional ia 
raoaiwd 

Exactly 
456 a 

High aida to 
grid of IRS 
tuba, low 
• Ida to coa- 
aen negative 

.05 MFD 
Condanaar 

•Slug at top of 
2nd. I.F. (T2) 
and than each 
of tha slug* 
of the lat. 
I.F. 

For NAiiaua 
Output. 

2 Exactly 
i«z> a 

Exactly 
189 KC. 2 Turn* of 

hookup wlra 

Front 
Bang 

Triaaar 

For IhiiauB 
Output. 

3 
Aaarox. 
I«D KC. 

Approa. 
ICO KC 

•UMMV 
S" in Oia- 
aatar. 
(Place ap- 
pro* iaately 
i foot f rom 

Rear 
Sang 

Triawr 

For Maiibub 
Output, 

A Exactly 
CD K 

Exactly 
CO IC 

AITEAAA 
end of, and 
in aaae aiia 
aa loop.) 

Slug in 
Oacillator 
Coil. (12) 

For MaxiBua 
Output. 

5 
Repeat 
Steoa 

2 and J. 

PARTS LIST 

SCHEMATIC PART 
L0C*TI0ll JMfE* PESCRIPTIM 

CIS ) (.0001 HFO. ) 
CIS.CD) (.006 MfO. ) 
Rll ] A-8330 cowtate ( 4.7 Maooha) 
112 ) ( 1.0 NNoiM) 
111 ) ( 2.2 Haeoha) 

C6 A-8175 Coodaoaar, Caraalc 50 W47S. EDO V. 
C8,CI3 A-««« Condanaar. Paper .005 MP0. 800 V. 

C7,C8 A-1146 Condanaar, Papar .06 MFD. 200 V. 
C9 N-ittl Condanaar, Paper . I MFD. 3D0 V. 

Ci0,C2l A-8377 Condanaar, Papar .002 MFD. 800 V. 
Cl I »-1348 Condanaar, Papar .05 MFD. 400 *. 

Cl2 A-8DI5 Condanaar, Papar |00 IMFD. BOO V. 

W (60 IffD. ISO V.) 
Cl« N.684I Condanaar. Elactro- (30 MFD. ISO V.) 
J'J '/♦•c (30 MFD. IS) V.) 

^ (WO MFD. 25 V.) 

I-6681 Spaakar, 4* P.M. 
LI *-6328 Coll, loop - Iron Rod Typ« 

Tl A-7981 Coll, lat, |.F. 
T2 A-8J28 Coil, 2nd, |.F. 

L2 M327 Coll, OaciMator 
T3 M329 Tranafonwr, Output 

8-833I Ractlflar, Salanlu. 
A-5D6I Switch, Pouar'Chanpaovtr 

PARTS LIST PARTS LIST 
SCHEMATIC 
LDCATIOH 

PART 
NUMBER DESCRIPTI0A 

Rl 
R2 

8" 1973 
8-8012 

Raalator 
8aaiater 

100.000 Oha I/2W. 10* 
22.000 Oha |/2M. 10* 

RJ 
R4,te 

8-4081 
•"4028 

Raalator 
Real ator 

H.7Megoh«i |/2W. 20* 
6.8 Hagoha 1/2*. 20* 

R5 
RB 

8-4023 
*-8333 

Raalator 
Raalator 

82 OIbi 2.0*. 10* 
2,300 OhB 5.6*. 5* 

SCHEMATIC PART 
LOCATION NUMBER 

A-MBSS Reaiator 2,200 0h« I/2W. |0J 
■"8332 Aoluaa Control with Switch 1.0 Mapoha 

N-4066 Reaiator 
A-67W Raalator 
A-4026 Raalator 
1^6792 Reaiator 
A-442D Raalator 

470 Oha |/2W. IOf 
1.200 Oha I/2W. 10* 

220,000 Oha 1/2A. 20* 
27 Oha |/2W. 10* 

330 Oha I/JW. (0* 



MODEL OSGAA-992. 

* 

Sensitivltj 

Power Output 

Loud Speaker 

Tube Co«ple»ent 

1 - 50L6 Power Amp. 

ELECTRICAL SPECIFICATIONS 1 * 3525 Rectlficr 

1 - No. 47 Dial Lamp 
Power Supply   105 to 125 volts A.C. Record Changer   Three apeed intermix. 

80 cycle. 50 watts with ("JO" and 12") 
record player operating. 

Prequency Range  535 to 1620 KC 
Intermediate Prequency . . . 455 KC 
Selectivity 40 KC broad at 1000 

times signal. 1000 KC 

SPECIAL -INSTRUCTIONS 
Remove two wood screws holding back board. This 

REMOVAL OP RADIO CHASSIS wm expose the antenna. Remove antenna plug. 

Remove two screws holding record changer. Lift Remove two wood screws holding back of chassis, 
record changer and move back, tilting at the same Remove two nuts holding front panel. Chassis may 
time. Remove changer power cord and pick up lead. now be removed. 

ALIGNMENT PROCEDURE 
The following equipment Is required for aligning; A Signal generator which will provide an 

accurately calibrated signal at the indicated test frequencies; an output Indicating meter; a non-. 
metallic screwdriver. 

Radiation Loop; 2-turn loop, 6 inches In diameter. 
Conditions for Alignment; 
Tone - Treble 
Volume - Maximum 
Selector Switch - "Radio" position 
Test loop coupled loosely to receiver by spacing - receiver loop in same position as it will 
be with chassis in cabinet. 

SIGNAL SIGNAL RADIO OUTPUT ADJUST FOR 
GENERATOR GENERATOR DIAL REMARKS MAXIMUM 
COUPLING PREQUENCY SETTING METER   OUTPUT 

LOOP 455 KC Low End Across Short out C-8. C-7, 
of Band Voice Coil osc. tuning C-6, C-5 

gang section c-2; 
compress C-3 

LOOP 1620 KC High End " Remove short 
of Band across C-2 C-4 

LOOP 1400 KC Point of ■ Set pointer to 
Maximum 140 on dial C-3 
Output 

LOOP 600 KC Point of ■ Knife C-l 
Maximum plates for maximum 
Output output 

LOOP 1400 KC 1400 " Recheck Alignment C-3 if necessary 

(.05 watt output with 
Hameltlne teat loop) 
350 Microvolt per me- 
ter average. 
1.1 watts max. .7 
watta 10% distortion. 
5" PM dynamic 1.47 oz. 
Alnico 9 magnet, voice 
coll impedance 3.2 ohms 
at 400 cycles 
1 - I2SA7 Mixer 
1 - 13SK7 I.P. Amplifier 
1 - 12SQ7 Det. a A.P. 
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MONTGOMERY WARD P 

MODEL 05GAA~992, 

LOCATION OF TUBES 

) I2SK7 
CHANGtW AC. 

]l 

ANTENNA RECtP 

■ 
I 

m I 

S 

REPLACEMENT PARTS LIST 

SCHEMATIC PART 
LOCATION NO. DESCRIPTION 

RESISTORS 
R1 517 22,000 OHM ^ Watt 
R2 615 2. 2 Meg OHM ^ Watt 
R3 See Capristors 
R4 520 47 OHM ^ Watt 
R5 See Capristors 
R6 401 500,000 OHM Vol. Control 

with Switch 
P.7 516 1 Meg OHM K Watt 
R8, RH 502 510,000 OHM % Watt 
R9 408 500,000 OHM Tone Control 
R10 See Capristors 
R12 505 150 OHM Vi Watt 
R13 607 1000 OHM 1 Watt 
R14 602 270 OHM 1 Watt 
R15 534 30 Ohm 1/2 W. 

CAPACITORS 
Cl, C2 Tuning Gang and Trimmer 
C3, C4 1004A Assembly 
C5, C6 / Trimmer Condensers in 
C7, C8 I.P. Cans. 
C9, C22 804 . 1 MPD, 200 V. 
CIO. Cll See Capristors 
C12 See Capristors 
C13 817 250 MUP. Ceramic 
C14 825 .01 MP, Ceramic 
ci5 see Capristors 
C17 824 .005 MF. Ceramic 
C18, C19 1003 40-40-20 MPD/150 Volts 
C20. C16 20 MPD/25 Volts 
C21 803A .05 400 V. Tubular 

CAPRISTORS 

R3, C10 811 100 MMF, 50.000 OHM 100 MMF 
Dual Shunt Connection 

SCHOIATIC PART 
LOCATION NO. 

R5. C12 813 

RIO, CIS 814 

T1 1201 
T3, T4 1402 

SI 401 

S2 407 

S3 • 1892 
PL1 307A 
PL2 307 
PL3 305 
RE1 106A 
RE2 106 
RE3 104 
XI 2534 

62-349 
LSI - T1 2607 

2108 
2411 

T2 1512 
1736A 
2307 
2127C 

DESCRIPTION 

.01 MF 5 Meg OHM 
Common Terminal Connection 
.01 MP 100.000 OHM 
Common Terminal Connection 

TRANSFORMERS 
Output Transformer 
I.P. Transformers 

MISCELLANEOUS 
On-Off Switch on Volume 
Control 
Motor Switch on 
Changer Assembly 
Radio-Phono Slide Switch 
Loop Antenna Plug 
Changer A.C. Plug 
Pickup plug 
Loop Antenna Receptacle 
Changer A.C. Receptacle 
Pickup Receptacle 
pickup Cartridge EV-334 
.0023 Needle 
5" Speaker and Output 
Transformer 
Portable Carrying Case 
Knob 
Loop Antenna 
Dial Pointer 
Dial Bezel 
Front Panel 
Dial 
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MODEL 05GCft-1540A "RUDOLPH' MODEL 09GCB-IS41A "LONE RANGER' 

ALIGNMENT PROCEDURE AND RECEIVER STAGE SENSITIVITIES 

ALIGNMENT: Should it become necessory at any time to 
check the alignment of this receiver, proceed as follows: 
(1) Connect the high side of 455 KC Signal Generator 
through a .1 mf capacitor to the stator lug on the rear section 
of the variable capacitor; the ground lead to one of the 
lugs on the line on-off switch. Use Isolation Transformer if 
available. If not, cpnnect a capacitor in series with low side 
of signal generator and power lug on switch. Connect a suit- 
able output meter across the speaker voice coil. Turn the 
Volume and Tuning controls to their extreme clockwise 
positions. 

(2) Adjust the trimmers located at the top and bottom of the 

l-F transformer for maximum indication on the output meter. 

(3) Connect the Signal Generator high side to the antenna 
lug through a 47 mmfd capacitor; the low side remains as 
in step (1). Set the Signal Generator to 1650 KC. 

(4) With Variable Capacitor set at the minimum capacity 
position, tune in the 1650 KC signal by means of the Oscil- 
lator Trimmer on the Variable Capacitor (front section). 

(5) Set the Signal Generator to 1500 KC and turn the Tuning 
Control so that this frequency is received. Adjust the Antenna 
Trimmer on the Variable Capacitor (rear section) for maxi- 
mum output. No other adjustments are necessary. 

TRIMMER AND TUBE LOCATION DIAGRAM 

ELECTRICAL SPECIFICATIONS 

Frequency Range 540 to 1650 KC 

Intermediate Freq. 455 KC 

Sensitivity    

Power Output 

Selectivity At 1000 Kilocycles, 22 KC at 10 X 
signal 

Sensitivity      400 Microvolts per meter average 
for .05 watt output. 

Power Output 620 Milliwatts undistorted 

LoodSpeaker 4" P.M., V.C. Impedance 3.2 ohms 

Tube Complement 12BE6 Converter 

12AT6 or 12AV6 Detector, AVC, 
audio amplifier 

50C5 Power Amplifier 

35W4 Rectifier 

4^47 Pilot Light 



The signal source must be an accurately calibrated signal 
generator capable of supplying R.F, signals modulated 30% 
with a 400-cycle audio signal. A 400-cycle source is neces- 
sary for the audio measurements. 

The table below lists the sensitivity at various points. All 
measurements ore based on an output of 50 milliwatts. This 

MERY WARD 

MODELS 05GCB- 
Rudolph; 05GC 
Lone Ranger 

may be measured by disconnecting the speaker voice co 
and substituting a 3.2 ohm, 5 watt resistor across the se< 

ondary winding of the output transformer. A reading c 
.4 volts AC across this resistor will be equivalent to a 5C 

milliwatt output with the speaker connected. Variotioii 

of plus or minus 25% ore usually permissible. Volume con 
trol at maximum for all adjustments. 

SIGNAL OCNERATOK 

fr*e<Mncy 

400 eycU* 

CevpKng 

.) mfd 
co nd in t«r 

47 mmf 
cortdomar 

47 mflrf 
candoflMr 

.1 mfd 
cortdoruar 

CwiRSCtion to 
Radio 

State r lug 
Var, Cepaetitor 
(roar soction) 

To lug of 
Ant. Hank 

To lug of 
Ant. Hank 

High sido of 
volumo control 

Orevnd 
Connoction 

Lug on 
Pewor Switch 

Lug on 
Powor Switch 

Lug en 
Power Switch 

Lug on 
Power Switch 

DIAL SETTING 

Variable 
Condoncor 
fully open 
Variable 

Condontor 
fully open 

ADJUST FOR 
MAXIMUM OUTPUT 

Trim mart on 
l.f. traniformar 

Otcillotor Trimmer 
(front aactien) 

Ant. trimmer 
(front toctien) 

INPUT FOR 
SO-MHLIWATT 

OUTPUT 

3000 microvolt* 

REPLACEMENT PARTS LIST 

D^icnption 

Ci 
C2A, C2B, C3,C4 
C5, C9 
C6 
C7 
C8 
C10 
cn 
C12A, CT2B 

CAPACITORS 
D-4.108-12 1500 mmf ±20% Ceramic  

2.225 Variable Condenser   
D-3.103-11 .05 X 400 volts. Paper   
C-4.109-12 47 mmf±20% Ceramic   
D-3.103-4 .005 X 600 volts. Paper Tubular,  
D-3.103-23 .1 X 400 volts. Paper Tubular  

5.425 Electrolytic, 25 mfd, 25 volts   
D-3.103-7 .01 X 400 volts, Paper Tubular   
C-5.436-1 Electrolytic, 50-50 mfd., 150 V.D.C  

RESISTORS 
C-8.201-10 2 Meg. Volume Control and Switch  
D-7.103-31 47 ohm, 2 watt, 20% 
D-7.100-62 12 K ohms, % watt, 10%   
D-7.100-178 6.8 meg ohm, % watt, 20%  
D-7.100-185 . 10 meg ohm, Va watt, 20%  
D-7.100-115 220 K ohms. % watt, 20%   
D-7.100-125 390 K ohms. % watt, 20%  
0-7.101-204 150 ohms, 16 watt, 20%   
D-7.102-27 1200 ohms, 1 watt, 10%   
D-7.102-215 22 ohms, 1 watt, 20% ■  

SPEAKER 
B-30.332-1 Speaker, A" P.M., with Transformer   

COILS 
B-1.534 Antenna Coil   
C-1.402-4 Oscillator Coil  
C-l.445-2 I.F. Transformer, 455 K.C. 
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MODEL 05GHM-1061^ 

r-: 
SS? 

;:-r 

NEVER LEAVE A DISCHARGED BATTERY IN 
THE SET. After a dry cell is completely exhausted 
the zinc outer case may be eaten through and the 
electrolyte inside may leak out. This fluid is very 
corrosive and can ruin the metal parts of the set 
If neglected. 

BATTERY REQUIREMENTS. The Model 1061A 
operates from a battery pack which delivers 
volts and 90 volts. Wards #33 pack should be 
used. This battery can be obtained from any 
Wards Retail Store or Mail Order House. Other 
batteries which can be used are: RCA VS0I9, Gen- 
eral 60A6F6/5, Sears 6404, Burgess F6A60, Philco 
P84IA. Ray-o-vac B6460 and Western AB994. To 
install the battery in the set merely place it in po- 
sition in the bottom of the cabinet and plug the 
battery cable into the socket in the top of the 
battery. 

ELECTRICAL SPECIFICATIONS 

POWER SUPPLY: 105-125 Volts AC or DC anc 
#33 Battery 

FREQUENCY RANGE: 540 to 1640 KC 

INTERMEDIATE FREQUENCY; 455 KC 

SENSITIVITY (For .05 Watt Output) 
150 Microvolts per Meter 

POWER OUTPUT: .190 Watt 10% Distortion 

TUBE COMPLEMENT: 
I—IR5 Converter 
I—IT4 I.F. Amplifier 
I—IU5 Det. Avc. 1st AF. 
I—3(45 or 3^4 Power Amplifier 

LOUD SPEAKER: 4" PM Dynamic 3.2 VoiceCoi 
Impedance 

TUBE AND TRIMMER CONDENSER LAYOUT 

OSCILLATOR COIL 

NOTE: 
Cl2 is located on bottom of 1st I.F. Transformer. 
CI4 is located on bottom of 2nd I.F. Transformer. 

ALIGNMENT PROCEDURE 

Volume Control—Maximum All Adjustments. 
Allow Chassis and Signal Generator to "Heat Up" for 

several Minutes. 
The equipment in column at right is required for aligning; 

Signal Generator which will provide an accurately cali 
brated signal at the test frequencies as listed. 

Output Indicating Meter; Non-Metallic Screwdriver. 
Dummy Antennas—. I mf. 
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QNTGOMERY WARD 

MODEL 05WG-1813A 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 50-60 cycles, 
40 watts. 

Frequency Ranges Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 

Intermediate Frequency... AM—455 KC 
FM—10.7 MC 

Selectivity  

GENERAL DESCRIPTION 

This Is a two band, eight tube (plus rectifier tube) AM and 

FM receiver. Controls are provided at the front of the 
cabinet for tuning, volume, tone and band or phono 

selection. A phono input socket is provided at the rear 

of the receiver to which a record player may be connected. 

The l-F stages use high gain miniature type tubes. Air 

Wave Aerials are provided for the FM and Broadcast 

bands. Features include, a grounded grid R-F amplifier 

stage on the FM band, compensator circuits to prevent 
oscillator drift, automatic volume control, beam power 

output stage, PM dynamic loud speaker and an electro- 

static shield in the power transformer to reduce power line 

6AV6 6V6-Gr 6X: 

PHONO AUDIO INPUT 
I rss-i 

TO PHONO- MO TOP 

AM Sensitivity. 

FM Sensitivity. 

Power Output. 

AM—45 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 times 
down 
I.F. FM—950 KC broad at 200 
times down 

.(For .5 watt output with external 
antenna) 25 microvolts average 

..(For .5 watt output) 
25 microvolts average 

. 1.9 watts maximum 
0.8 watts 10% distortion 

r NNIPC DISCONNECT TEPMINALS 

6BA^>jg 6BA6) 
2 NO I.F. ^ 

6AU5 
DISC. H2j 

evecT 

^^UTP,jT 

LoudSpeaker 6" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

Tube and Dial Lamp 1 6BE6 AM Converter & FM Osc. 
Complement 1 6BA6 1st l-F Amplifier 

1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, AM 

2nd Detector and AVC 
1 6V6GT Audio Output 
1 6X5GT Rectifier 
1 6AB4 R-F Amplifier 
1 6AB4 Mixer 
1 No. 47 Dial Lamp 

TUBE SOCKET VOLTAGES 

Socket voltages are shown on the schematic diagram at the 
—>»..1  -1-—* All pa ItaKuaan the snrL»t JIUUO lUI IIIIIIUI3. Fill     

CONVERTER G-ORiO 
AND FU OSC. K-CATMOOt 

'■y n.JlUir-Dn 
' 6AB4 6AV0 

MIXER AM 2NC OET. AVC 
STANOAPD TUBE SOCKET SYMBOLS 
H-HEATER 0»-DIODE PLATE 
0-0RID P-PLATE 
A - CATMOOt IJ-INTERNAL SHIELD 

put terminal and chassis ground. Plate, screen and cathode 
voltages were taken with a 1000 ohm-per-volt meter with. 

6X5 a 300 volt scale used for plate and screen voltages. Audio 
V*"1 grid voltages were read with a vacuum tube volt-meter. 

Conditions of measurement are; 
Line voltage  117 Volts AC 
Signal Input None 

'a variation of ±10% is usually permissible. 



"M 
LOOP 
ANTENNA 

[(O) 
FM SEC. ADJ. 

AM SEC. ADJ. \ 

^0 \ \ 

■C-09 FM R-F ADJ. 

■C-41 AM OSC. ADJ. 

-C-25 FM OSC. ADJ. 

MODEL 03WG-1B1 

@ ^MSEC. 
PR1. ADJ. 

T-3 \fp\ 
IsrlF. 1st I.F. 
\/*M \ FM | 

L/m; \\ y~Q,-2 loop ant. \r\ 
U/ TRIMMER r ^ 

AM PRI. ADJ. ^ 

0 
DRIVE CORD REPLACEMENTS 

POINTER CORD 

Install the cord as shown in the illustration making sure 
that the center turn of the three turns rests in the groove 
of the brass pointer pulley. 

(T-4 i 
2HD l.F. 
FM . 

T-6 

Ifm disc. 

A \ 0 > ® 
FMSECADJ.\ AM PRI. ADJ.V-SEC. ADJ. 

\-FM PRI. ADJ. 

PRI. ADJ. @ 
(^) A96-2535 

POINTER 
BRACKET 

POINTER 
SHAFT / 

\l 

(- CUTAWAY 
OF BRASS 
POINTER 
PULLEY 

POINTER/ / 

 CENTER TURN \> 
« RESTS IN \ 
B GROOVE OF \ 

BRASS POINTER 
PULLEY 

DIAL CORD 

Install the cord as shown in the illustration, winding three 
turns counterclockwise around the drive shaft with the 
turns progressing away from the chassis. After completing 
the installation rotate the drive shaft a few turns to take up 

the slack in the cord. 

<GANG / 
CONDENSER 
SHAFT 

DRIVE 
SHAFT 

TENSION 
SPRINGS 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION AdC-2608 

ALIGNMENT PROCEDURES 
AM STAGES 

The following ii /equired for aligning: 
An All Wave Signal Generator Which Will Provide an Accurately 

Calibrated Signal at the Teit Frequencies at Listed. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

— .1 mf, and 50mmf. 

SIGNAL GENERATOR 

FREQUENCY 
SETTINO 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 

SETTING 
455 KC Control Grid 

1st 6BA6 Pin No. 1 
.1 mf Chassis 

Base 
Rotor Fully Op«n 

455 KC Control Grid 
6BE6 Pin No. 7 

1 si Del. 

.1 mf Chassis 
Base 

Rotor Folly Open 

455 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Folly 
Open 

1620 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Folly Open 

1400 KC External 
Antenna Terminal 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
S»t Pointer to 1400 KC 

See Note A 

Volume Control Maximum all Ad|uttmenis. 
Connect Radio Chassis to Ground Pott of Signal Generator with a 

Short Heavy Lead. 
Allow Chassis end Signal Generator to "Heat Up" for Several 

Minutes. 

ADJUST 
FOR 

2nd i-F Pri. (1) 
and See. (2) 

Oscillator C-41 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

NOTE A—If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial scole. 
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MODEL 05WG-1S13A 

FM STAGES 
Th« following it roquirrd ?or oKgnlngr Ztro 

An occurataly calibralad ilgnal gsnaralor providing unmodu- appr< 
latad tignolt ol tha lad fraquandat liilad balow. 0 

Non-matollif tcrawdrivar. tioni 
Dummy Antannat ond l-F loading Raiittor—2300 mmf, 300 ohmi Allow 

Zaro cantar tcala DC vocuum tuba voltmatar having a ranga of 
approximataly 3 volt*. 
(If o zaro cantar tea I a matar it net evoilebla, a standard tcala 
vocuum tub* voltmatar may b* utad by ravarting tha matar connac- 
fiont for nagotiva readings). 
Allow chatti* and signal gonarator to "Hoof Up" for tovoral minutas. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

Discriminator 10.7 MC 68A6 2nd l-F 
Pin 1 and Chassis 

10.7 MC 6BA6 2nd l-F 
Pin 1 ond Chassis 

l-F 10.7 MC 
Note C 

6BA6 lit l-F 
Pin 1 and Chassis 

Discriminator 10.7 MC 6BA6 Isl l-F 
Pin 1 and Chassis 

l-F 10.7 MC Junction C-32A A 8 
(Dual 100 mmf cond.) 

And chassis 

Some at above 

Oscillator 108.5 Disconnect hank antenna and 
connect generator to dipole 
terminals with resistor in 
series. 

104,5 Sam* as above 

THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

OANO 
CONDENSER 

SETTING 
ADJUST 

ADJUST 
FOR 

2500 mmf FM Rotor Folly 
Open 

Disc. Pri. (5) 
Not* A 

Maximum 
Daflaction 

2500 mmf FM Rotor Folly 
Open 

Disc. See. (6) 
Not* 8 

2500 mmf FM Rotor Fully 
Open 

2nd l-F Prl. (7) 
Sec. (8) Note D 

Maximum 
Deflection 

2500 mmf FM Rotor Folly 
Open 

Disc. Prl. (5) 
Not* D 

Maximum 
Daflaction 

2500 mmf FM Rotor Fully 
Open 

1st l-F Prl. (9) 
& Sec. <10) 

2nd l-F Prl. (7) 
& Sec. (8) 

Disc. Prl. (5) 
In Order Shown 

Not* O 

Maximum 
Deflection 

2500 mmf FM Rotor Fully 
Open 

Disc. Sec. (6) 
Note B 

l-F ADJUSTMENTS IN ORDER GIVEN 
FM Rotor Fully . 

Open 
Ose. C-25 Maximum 

Daflaction 

FM Tun* rotor for 
mai. AVC voltage 

Ant. C-39 Maximum 
Deflection 

RECHECK ANTENMA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A—The zero center teal* DC vacuum tub* voltmeter It to be 27 I 

connect ad between chassis ground and the AVC line. *tri| 
A signal of .1 volt must be f*^ into th* receiver for 
this adjustmant. NOTE C-AM 
Not* output voltage on the zaro canter DC vocuum 
tub* voltmatar kj(-.Ta r> 

27 IC ohm resistor (R-10) and its junction with Ih* terminal 
strip. Adjust for zero voltage indication. 

NOTE C—AM l-F coils must b* aligned before attempting to align 
tha FM l-F coils. 

NOTE B—Disconnect zero center DC vocuutp tuba voltmatar from 
AVC sod connect ft at th* audio takeoff point at the 

NOTE D—Connect zero center DC vacuum tub* voltmeter as in Note 
A. Adjust Input to giv* tarn* output on th* zero canter DC 
vacuum tuba voltmeter os in Note A. 

REPLACEMENT PARTS LIST 

Rat. No. Port No. 

Ohms 
885470 47 

DaacrlptloM 

RESISTORS 

Qty. Used 
In Sat ' 

B83102 1000 

884680 68 

884682 6800 

Carbon  1 

0.5 Carbon —. 4 

Q.5 Carbon 

B85474 470 K 0.5 Carbon  4 

885153 15 K 0.5 Corbon  1 
36X385 .5 meg. Volume Control & Switch 1 
40X312 .5 meg. Tone Control .... 1 
B8S106 10 meg. 0.5 Corbon  1 
084821 820 2.0 Carbon  1 084821 820 
885105 1 meg. 
B84271 270 
884274 270 K 

0.5 Carbon  1 
0.5 Carbon  1 
0.5 Carbon  1 

0.5 Carbon  3 

885473 47 K 0.5 Carbon  2 

885273 27 K 0.5 Carbon  .... 1 
43X233 3.6 0.5 Wirewound .... 1 
B85104 100 K 0.5 Carbon  2 

685223 22 K 0.5 Carbon  .... 1 
B84221 220 0.5 Carbon  .... 1 

TRANSFORMERS AND COILS 

35A5 Insulated Choke  — I 
9A2103 Parasitic Choke- Assembly   1 
35A9 Insulated Choke   1 
35A8 Insulated Choke   1 
9A2182 "B" Range Loop Antenna   1 
9A2060 1 st l-F Trans. (FM)   1 
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Ref. No Part No. Description 
Qty. Used 

in Set 

T-3 9A2062 Isf l-F Trans. (AM)   1 
T-4 9A2061 2nd l-F Trans. (FM)     1 
T-5 9A2063 2nd l-F Trans. (AM)     1 
T-6 9A2161 Discriminator Transformer   1 
T-7 9A2065 Oscillator Coil (AM)   1 
T.8 9A2067 Oscillator Coil (FM)     1 
T-9 51X152 Output Transformer     1 
T-11 53X291 Power Transformer     1 
T-12 9A2066 Antenno Coil (FM)   1 

CAPACITORS 

C-T 14A214 Gang Condenser Assembly 1 

R«l. No. Port No. 

\7A256 
47X559 

2-24 mmf 
130 mmf 

Trimmor..  1 
Ceramic   1 

Ceramic  6 

C.u> 
c-isi 
C-l^A) 
C-ldB ) 

Part of T 2 (Isf l-P Tron». FM) 

Part of T-3 (Ut l-F Trans. AM) 

Port of T-5 {2nd I F Trans. AM) 

Part of T-4 (2nd l-F Trans. FM) 

50-50 mmf Dual Mica.... 1 

Port of T-A (Discriminator Trans.) 
2700 mmf Molded Mica 1 

220 mmf Ceramic  2 

Ceramic  2 

Ceramic  1 
Ceramic  1 

47X468 220 mmf 

45X361 5 mf 100 v 

47X557 2.2 mmf 

47X558 30 mmf 
47X516 20 mmf 
I7A255 1-8 mmf 

866503 .05 mf 200 V 

45X360 
20 mf 
40 mf 
40 mf 

20V 
150V 

200V 
H66102 .001 mf 800 V 
47X470 330 mmf 
47X508 500 mmf 

76X4 100 mmf c 

Molded Mica.... 1 
Ceramic  1 

Dual Ceramic. .. 1 

Description 
Qty. Used 

in Set 

C-33 866203 .02 mf 200 V Tubular  
C-34 D66502 .005 mf 400 V Tubular  
C-36 B66103 .01 mf 200 V Tubular  
C-37 066104 .1 mf 400 V Tubular  
C-38 066203 .02 mf 400 V Tubular  
C-39) 
C-41 J Port of C-l (Gong Condenser) 

C-40 47X471 68 mmf Ceramic  

DIAL AND DRIVE ASSEMBLY 

58X745 Dial Glass   1 
15X253 Poinler   1 
7A103 No. 47 Pilot Litfht Bulb   1 
7A226 Pilot Light Socket Assembly .... 1 
26X514 Drive Shaft   1 

28X113 Drive Cord Tension Spring .... 1 
10X74 Drive Cord Assembly   1 

19X192 "C" Washer (Mfg. Drive Shaft) 2 
28X292 Snap Button   4 
6X66 Rubber Grommet (Mfg. 

Gang Condenser)  3 
25A1079 Pointer Shaft & Pulley Assembly 1 

28X524 Pointer Cord Tension Spring .... 1 
25X1672 Pointer Bracket   1 
10X76 Pointer Cord Assembly   1 

MISCELLANEOUS 

12A49B 6" P.M. Speaker   1 

3A435 Tube Socket—Octal (8 prong) 
Molded   2 

3A426 Tube Socket (Itt 6BA6)   1 

3A427 Tube Socket    3 

3A439 Tube Socket (Miniature)  3 

3A305 Phono Socket—Single Pin Tip .... I 

2A394 Band Change Switch   1 

13X546 Line Cord and Plug Assembly .... 1 

4X1120 Escutcheon   1 

I0A757 Knob   4 
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MODEL 05WG-27i|. 
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ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 60 cycle 
40 watts. 60 watts with recoi 
changer. 

Frequency Ranges.. Broadcast 540-1600 KC 
Frequency Modulation 88-108 M 

Intermediate Frequency... AM—455 KC 
FM—10.7 MC 

Selectivity  

GENERAL DESCRIPTION 

This is a two band, eight tube (plus rectifier,tybe) AM and 

FM receiver with automatic record changer. The 1-F stages 

use high gain miniature type tubes. Built-in Air Wave 

Aerials are provided for the FM and Broadcast bands. AM ^eni,t,v',y  

Features include, a grounded grid R-F amplifier stage on 

the FM band, compensator circuits to prevent oscillator FM Sensitivity  
drift, automatic volume control, beam power output 

stage, PM dynamic loud speaker and an electrostatic D ^ 

shield in the power transformer to reduce power line noise. 
Power Output 

The receiver and record changer are housed in a console Loud Speaker 

combination cabinet with controls provided for tuning. 

AM—45-KC broad at 1000 timi 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 time 
down * 
I.F. FM—950 KC broad at 2C 
times down 

.{For .5 watt output with externc 
antenna) 25 microvolts average 

..(For .5 wall output; 
25 microvolts average 

1.9 watts maximum 
0.8 watts 10% distortion 

10" PM Dynamic 

volume, tone and band or phono selection. 

6AV6 6VS-GT ex; 
1(V 6AL5_/ /  

Voice Coil Impedance 3.2 ohms 400 cycles 

Tuba and Dial Lamp 1 6BE6 AM Converter & FM Ow 
Complement 

^PHONO 

D/fOLC ANTENNA CONNECTIONS 

TV TMVNO- MQrOR UNITE DISCONNECT TERU/NALS 

1 6BA6 1st l-F Amplifier 
1 6BA6 2nd l-F Amplifier 
I 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, 

2nd Detector and AVC 
I 6V6GT Audio Output 
1 6X5GT Rectifier 
1 6AB4 R-F Amplifier 
1 6AB4 Mixer 
2 No. 47 Dial lamps 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new 10X72 drive cord assembly or a new length of 
cord 44 inches long for the installation. Install the cord as 
shown in the illustration, winding three turns clockwise 
around the drive shaft with the turns progressing away from 
the chassis. After completing the installation rotate the drive 
shaft a few turns to take up the slack in the cord. 

BR«Ktr /""'ON 1RRIN6 

COWDINJIR IH run i CLOUD POUT ION 
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MODEL 05wrx-2 74HP 

T-l 
LOOP 
ANTENNA 

FM SEC. ADJ. 

AM SEC. ADJ. \ 

^0 \ ^ 

C-39 FM R-F ADJ. 

C-41 AM OSC. ADJ. 

•C-25 FM OSC. ADJ. 

0 
LMSEC. ADJ. ® 

PRI. ADJ. 

x M sr i_i r 

t-3 

1/ f 
>-C-2 LOOP ANT. 
/ TRIMMER 

1ST1.F. 1ST I F. 
\JM \ FM I 

|T-4 I 
2ND I.F. 
\FM . 

VI 
VT-5- 
]2ND I.F. 

rUA/%. 
U-e 

U 

' FM DISC. 

UtV 
j/J 

AM PRI. ADJ. 

(D 

FM SEC ADJ. 

•FM PRI. ADJ. 

\ 0A 
AM PRI. ADJ. 
FM PRI. ADJ. 

SEC. ADJ. 

Ad6-2536 

6BA6 
JNOI.f. J 

6ALS, 
DISC^ 

6V60T 
*, " output 

' 6AB4 
MIXER 

6AV6 
AM 2 NO DET. AVC 

G> «BE6 STAHCAtl 
AM H-HEATER 

CONVERTER G-GRIO 
ANO FM OSC. K-CATHOOE 

STANDAltD TUBE SOCKET SYMBOLS 
H-HEATER OP-DIODE PLATE 
G-GRIO P-PLATE 
K-CATHOOE Is-INTERNAL SHIELD 

TUBE SOCKET VOLTAGES 

Socktt voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages are between the socket 
terminal and chassis ground. Plate, screen and cathode 

Xr?ct voltc«ges were taken with a 1000 ohm-per-volt meter with 
5ty, a 300 volt scale used for plate and screen voltages. Audio 
LlqI grid voltages were read with a vacuum tube volt-meter. 

Conditions of measurement are: 

line voltage  117 Volts AC 
1111— Signal Input  None 

A variation of ±10% is usually permissible. 

ALIGNMENT PROCEDURES 
AM STAGES 

Th« following is required for aligning: 
An All Wave Signal Generator Which Will Provide an Accurately 

Calibrated Signal at the Test Frequencies as Listed. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

— .1 mf, and 30 mmf. 

Volume Control Maximum all Adjustments. 
Connect Radio Chassis to Ground Post of Signal Generator with a 

Short Heavy Lead. 
Allow Chassis and Signal Generator to "Heat Up" for Several 

Minutes. 

SIGNAL GENERATOR 
CONNECT 

FREQUENCY GENERATOR 
SETTING OUTPUT TO 
455 KC Control Grid 
  1st 6BA6 Pin No. 1 
455 KC Control Grid 

6BE6 Pin No. 7 
  1st Pet. 
455 KC Control Grid 

6BE6 Pin No. 7 
Control Grid 

6BE6 Pin No. 7 
1400 KC» External 50 

Antenna Terminal 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 

SETTING 

Rotor Fully Open 1st I.F. Pri. (3) and 
Sec. (4) 

Rotor Fully 
Open 

Rotor Fully Open 

Turn Rotor to Mo*. Output. 
Sot Poinfor to 1400 KC 

Soo Note A 

2nd l-F Pri. (1) 
and Soc. (2) 

Oscillator C-41 

Antonna C-2 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

"Maximum 
Output 

NOTE A—If the pointer is not at 1400 KC on tho dial, rosot pointor to fho 1400 KC mark on tho dial Kale. 
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FM STAGES 
Th« (otlowino ii raquitad for oligninfl: 

An occurotaly celibretad »gnal ganarator providing unmodu- 
latod lignaU at tka last fraquanclai I It tad balow. 

Non-atatollic Krawdrivar. 
Dummy Antannai and l-F Loading Ratiitor—3500 mmf, 300 ohm* 

SIGNAL GENII A TOR | 

Zaro cantar icala DC vocuum tuba voltmatar having a ronga of 
opproximathly 3 volt*. 
(If a zoro contor Kalo motor ii not availablo, a ttandord Kalo 
vacuum tubo voltmatar may bo u«od by rovorting tho motor connoc- 
tion* for nogalivo roading*). 
Allow chastit and *ignal ganarator to "Hoot Up" for Mvoral minuto*. 

FRKQUENCY 
SETTINO 

Dlicriminator 10.7 MC 

10.7 MC 

l-F 10.7 MC 
Note C 

Diacriminolor 10.7 MC 

l-F 10.7 MC 

10.7 MC 

OKlllator 109.5 

Antenna 104.5 

CONNECT 
GENERATOR 
OUTPUT TO 

6BA6 2nd I F 
Pin I and Chaui* 

6BA6 2nd l-F 
Pin 1 and Chaui* 

6BA6 1*1 l-F 
Pin 1 and Chaui* 

6BAd 1*t I F 
Pin 1 and Chaui* 

Junction C-32A & B 
(Dual 100 mmf cond.) 

And chaui* 

Samo a* abovo 

Dlieonnoet built-in dipolo 
antonna and eonntct gan- 
arator to dipolo tormlnal* 
with ra*i*tor In taria*.  

So ma a* abovo 

THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTINO 
ADJUST 

ADJUST 
FOR 

2500 mmf FM Rotor Fully 
Open 

Di*c. Pri. (5) 
Note A 

Maximum 
Dofloctien 

2500 mmf FM Rotor Folly 
Open 

Ditc. Sec. (6) 
Note B 

2500 mmf FM Rotor Fully 
, Open 

2nd l-F Pri. (7) 
Sec. (8) Note D 

Maximum 
Deflection 

2500 mmf FM Rotor Folly 
Open 

tine. Pri. (5) 
Note D 

Maximum 
Deflection 

2500 mmf FM Rotor Fully 
Open 

I*f l-F Pri. (9) 
& Sec. (10) 

2nd l-F Pri. (7) 
& Sec. (8) 

Disc. Pri. (5) 
In Order Shown 

Note 0 

Maximum 
Deflection 

2500 mmf FM 
mmm 

DJ*c. Sec. (d) 
Not# 8 

l-F ADJUSTMENTS IN ORDER GIVEN 
300 ohmi FM Rotor Fully 

Open 
OK. C-25 Dofloction 

Maximum 

300 ehm* FM Tune rotor for 
maz. AVC voKaga 

Ant. C-39 Maximum 
Dofloction 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A—Tha zoro cantar Kola DC vacuum tuba voltmatar I* to ba 

comwctod botwoon chaui* ground and tha AVC Una. 
A ilgnol of .1 volt HlHit bo fod info tho roeolvor for 
thi* od|u«tatant. 
Not* output vohoga on tho zoro contor DC vocwum 
tubo voHmotor 

NOTE B—Ditconnact zaro cantor DC vacuum tubo voltmotor from 
AVC and connod It at tho audio takooff point at tho 

27 K ohm rasiitor (R-10) and if* ju-vction with the terminal 
rtrip. Ad)uft for zoro voltago Indication. 

NOTE C—AM l-F coil* mu*t bo aligned before attampfing to align 
the FM l-F coil*. 

NOTE D—Connect zero center DC vacuum tube voltmeter o> in Note 
A. Adjutl input to give *ama output on the zero center DC 
vacuum tube voltmeter a* in Note A. 

Rat. No. fart Na. Uoecrlptloa fa «•' 

CAPACITORS 

14A209 Gang Condon>or Auembly 1 
17A235 2-24 mmf Trimmer  1 
47X559 130 mmf Ceramic  1 

REPLACEMENT PARTS LIST 

C-10 [ 47X507 5000 mmf 
C-ll 

Ceramic.  8 

Port of T-2 (l*t l-F Iron*. FM) 

Part of T-3 (l*t l-F Iran*. AM) 

Part of T-5 (2nd l-F Iron*. AM) 

Port of T-4 (2nd l-F Tran*. FM) 

^12 47X112 C-ldB ) 
C-18 
C-19 47X492 
C-20 | 
C-35 f 47X468 

C-21 45X361 
C-22 1 
C-42 ( 47X557 

C-23 47X598 
C-24 47X523 
C-25 17A255 
C-24) 
c-ui 866503 

C-28A1 
C-28B • 45X360 
C-28C j 
C-29 H66102 
C-30 47X470 
C-31 47X508 

50-50 mmf Dual Mica ... 1 

Port of T-6 (OUcriminartar Tram.) 
2700 mmf Molded Mica 1 

220 mmf Ceramic  2 

5 rof 100 V Dry Electrolytic 1 

2.2 mmf Ceramic   2 

30 mmf Ceramic  1 
10 mmf Ceramic  1 
1-8 mmf Trimmer 1 

.05 mf 200 V Tubular- -  2 

20 mf 20V 
40 mf 150 V Dry Electrolytic 1 
40 mf 200V 
401 mf 800 V Tubular  1 
330 mmf Molded Mica.... 1 
500 mmf Ceramic  1 
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ntw lime el 
Rel. N. ». Part He. Descr ■iptlan la Set 

100 mmf Dual Ceramic.... 1 

B66203 ,02 mf 200 V Tubular.. 
D66502 .005 mf 400 V Tubular ... 
B66103 .01 m» 200 V Tubular.. 
D65104 .1 ml 400 V Tubular.... 
B66103 .01 ml 200V Tubular  1 
D 65104 .1 ml 400 V Tubular ." 1 
D66203 .02 ml 400 V ^ybulor  1 

Part ol C-l (Gang Condenwr) 

47X471 *68 mml Ceramic  1 

RESISTORS 
Ohms 

B85470 47 

B85102 1000 

B84680 68 

B84682 6800 

Watts 
0.5 Carbon  1 

0.5 Carbon  3 

0.5 Carbon  2 

0.5 Carbon   3 

B85473 47 K 0.5 Carbon   2 

655273 27 K 0.5 Carbon  1 
43X233 3.6 0.5 Wirewound .... 1 

B85104 100 K 0.5 Carbon  2 

B85223 22 K 0.5 Carbon  1 
B84221 220 0.5 Carbon  1 

885474 470 K 0.5 Carbon  3 

B85153 15 K 0.5 Carbon  1 
36X372 .5 meg. Volume Control & Switch 1 
40X310 .5 meg. Tone Control 1 
B85106 10 meg. 0.5 Carbon..   1 
D84821 820 2.0 Carbon  1 
885105 1 meg. 0.5 Carbon  1 
B84271 270 , 0.5 Carbon  1 
884274 270 K 0.5 Carbon  1 

TRANSFORMERS AND COILS 

35A5 
9A2103 
35A9 
35A8 
9A2146 
9A2060 
9A2062 
9A2061 
9A2063 
9A2161 
9A2065 

Insulated Choke   
Parasitic Choke Assembiy 
Insulated Choke —  
Insulated Choke   
"B" Range loop Antenna . . 
1st l-F Trans. (FM)   
1st l-F Trans. (AM)   
2nd l-F Trans. (FM)   
2nd l-F Trans. (AM)   
Discriminator Translormer 
Oscillator Coil (AM) 

T-8 9A2067 Osclllaldr Coil (fM)   1 
T-9 51X134 Output Translormer   1 
T-10 9A2004 Dtpele Antenna     1 
T-ll 53X291 Power Translormer   1 
T-12 9A2066 Antenna Coil (FM)   1 

MISCELLANEOUS 

12A480 10" PJA. Speaker   1 

3A435 Tube Socket—Octal (8 prong) 
Molded   2 

3A426 Tube Socket (Isf 6BA6)  1 

3A427 Tube Socket   3 

3A439 Tube Socket (Miniature)   3 

3A306 Phono Socket—Single Pin Tip  1 

2A393 Band Change Switch   1 

13X546 line Card and Plug Assembly  1 

4X1114 Escutcheon   1 

10A759 Knob   4 

DIAL AND DRIVE ASSEMBLY 

58X741 Dial Glass    1 
24X446 Idler Pulley   2 
15X251 Pointer   1 

"25X1650 Dial Bracket   I 
7A103 No. 47 Pilot Light Bulb   2 
7A199 Pilot Light Socket Assembly   1 
26X486 Drive Shalt   1 
41X88 ftelleclor. Dial Light   2 
28X113 Drive Cord Tension Spring   1 
10X72 Drive Cord Assembly  1 
19X192 "C" Washer (Mtg. drive SI alt) 2 

7A103 
7A199 
26X486 
41X88 
28X113 
10X72 
19X192 
6X66 Rubber Grommet (Mtg. 

gong cond.)   3 

TYPE G.I. — 26A169 RECORD CHANGER PARTS 

G.I.-56-76507 Motor Assembly, 60 cycles 
105-125 Volts AC.    

G.I.-69-73657 Tone Arm   

S P81 Crystal Cartridge & Needle (Shure) 

5-85-35 Needle    
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<6 12 14 h/A*, 

ELECTRICAL SPECIFICATIONS 

Pow«r Supply.. .105-125 volts AC 60 cycles, 
60 watts. 80 watts with record 
changer. 

Frequency Ranges Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 

Intermediate Frequency AM—455 KC 
FM-10.7 MC 

Selectivity. 

GENERAL DESCRIPTION 

This is a two band, eight tube (plus rectifier tube) AM and 

FM receiver with automatic record changer. The l-F stages 

use high gain miniature type tubes. Built-in Air Wave AM Sensitivity  

Aerials are provided for the FM and Broadcast bands. 
Features include, a grounded grid R-F amplifier stage on Sensitivity 

the FM band, compensator circuits to prevent oscillator 

drift, automatic volume control, beam power output 

stage, PM dynamic loud speaker and an electrostatic '>ow®r Output  

shield In the power transformer to reduce power line noise. 

The receiver and record changer are housed in a console ^OUC^ 

combination cabinet with controls provided for tuning. Voice Coil impedance 

volume, tone and band or phono selection. 

AM—45 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 times 
down 
I.F. FM—950 KC broad at 200 
times down 

.(For .5 watt output with external 
antenna) 25 microvolts average 

..(For .5 watt output) 
25 microvolts average 

4.5 watts maximum 
2.5 watts 10% distortion 

. 12" PM Dynamic 

.3.2 ohms 400 cycles 

6AV6 6U6-GT 5Y3 CT 
Tube and Dial Lamp I 6BE6 AM Converter & FM Osc. 
Complement 

^ PHQHO 

DlPOLC ANTENNA CONNECTIONS 

TO PHONO' MOTOt) y KNJPE oisconne: t TERMINALS 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use o new 10X38 drive cord assembly or a new length of 

cord 48 inches long for the installation. Install the cord as 

shown in the illustration, winding three turns clockwise 

around the drive shaft with the turns progressing away from 

the chassis. After completing the installation rotate the drive 
shaft a few turns to take up the slack in Hie cord. 

1 6BA6 Ist l-F Amplifier 
1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, AM 

2nd Detector and AVC 
I 6V6GT Audio Output 
1 5Y3GT Rectifier 
1 6AB4 R-F Amplifier 
1 6AB4 Mixer 
2 No. 47 Dial lamps 

-POINTER CLAMP 

DIAL BRACKET 

DIAL STRING 

'TENSION \ 
J SPRING' 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION. 



MODEL 05WG-2*®® 

T-1 
LOOP 
ANTENNA 

FM SEC. ADJ. 

AM SEC. ADJ. \ 

\ \ 

T-3 
13TI.F. 1ST I F. 

1 AM FM 1 

■C-39 FM R-F ADJ. 

-C-41 AM OSC. ADJ. 

■C-25 FM OSC. ADJ. 

AMtEC. AO 
PRI. ADJ. 

fftn |2ND I.F. 

2NO I.F.Py' > 
\FM ^ W / 

T-6 1 

iFM DISC. 

•C-2 LOOP ANT. 
TRIMMER 

AM PRI. ADJ.- 

^\(§) \ \ ® T ® 
FM SEC. ADJ.\ AM PRI. ADJ. U-SEC. ADJ. 

^-FM PRI. ADJ. 

■FM PRI. ADJ. 0 

(5) A96-2536 

I ST I F-iSSV 
6BA6^ 

H-EC«Q3 FM R-F VWfi 
JSEVI AMP. H4ao> 

6AB4 
MIXER 

SAL 5 
DISC. "Ti 

6AV6 
AM 2ND DET AVC 

6V6GT 
OUTPUT 

5Y3GT 
•. PECT 

6BE6 STANDAki 
AM H-HEATER 

CONVERTER G-ORIO 
ANOFMOSC. R-CATHODE 

STANDARD TUBE SOCKET SYMBOLS 
H-HEATEft D' DIOOE PLATE 
G-GRIO P -PLATE 
R-CATHODE U - INTERNAL SHIELD 

TUBE SOCKET VOLTAGES 

Socket voltages are shown on the schematic diagram at the 
tube socket terminals. AH voltages are between the socket 
tenninal and chassis ground. Plate, screen and cathode 
voltages were taken with a 1000 ohm-per-volt meter with 
a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt-meter. 

Conditions of measurement are: 
Line voltage  117 Volts AC 
Signal Input  None 

A variation of ±10% is usually permissible. 

ALIGNMENT PROCEDURES 
AM STAGES 

Th* following ii roquirod for aligning: 
An All Wave Signal Gonorator Which Will Provida on Accurataly 

Cahbrotad Signal at lha Tatl Fraquanciai oi Liftad. 
Output Indicoting Malar, Non-AAatollic Scrawdrlvar, Dummy Antannoi 

— .1 mf, ond 30mmf. 

SIGNAL GENERATOR 

Voluma Control Maximum all Adjuttmani*. 
Connact Radio Chaui* to Ground Port of Signal Ganarator with a 

Short Haavy Laad. 
Allow Chaitis ond Signal Ganarator to "Haat Up" for Savaral 

MInutai. 

CONNECT THROUGH CONNECT 
FREQUENCY GENERATOR DUMMY GROUND 

SETTING OUTPUT TO ANTENNA TO 
453 KC Control Grid .1, mf ChoMif 

1-. ADA* pt-. AI. 1 Sate 
455 KC Control Grid .1 mf Chaui* 

6BE6 Pin No, 7 Bate 
Itt Del 

455 KC Control Grid .1 mf Chotsij 
deE6 Pin No. 7 Bate 

1420 KC Control Grid .1 mf Choltis 
4BE6 Pin No. 7 Bate 

1400 KC External 50 mmf ChatvU 
Antenna Terminal Bate 

GANG 
CONDENSER 

SETTING 
Rotor Fully Opan 

Rotor Fully Opan 

Rotor Fully 
Opan 

Rotor Fully Opan 

Turn Rotor to Mo*. Output. 
Sat Poinlar to 1400 KC 

Sno Nota A 

2nd I.F. Pri. (1) 
 ■ c.. rot  \m/ 

lit I.F. Pri. (3) and 
Sac. (4) 

2nd l-F Pri. (1) 
ond Sac. (2) 

Oscillator C-41 

Antanna C-2 

AOiUST 
FOR 

Maximum 
Oaifaxiai* 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

NOTE A- If lha pointer ii not at 1400 KC an the dial, reaal poinlar to the 1400 KC mark on the dial «ala 



MONTGOMERY WAR 

MODEL O5WG-27J4.9D 

FM STAGES 
The following ii required (or aligning: Zero 

An accurately calibrated signal generator providing unmodu- appn 
lated signals at the test frequencies listed below. a 

Non-metallic screwdriver. *.acul 
lions 

Dummy Antennas and l-F Loading Resistor—2500 mmf, 300 ohms All©" 

Zero center scale OC vacuum tube voltmeter having a range ol 
approximately 3 volts. 
(If a zero center scale meter is not available, a standard scale 
vacuum tube voltmeter may be used by reversing the meter connec- 
tions for negative readings). 
Allow chassis and signal generator to "Heat Up" for several minutes. 

SIGNAL GENERATOR 
mmm 

FREQUENCY 
SETTING 

BAND 
SWITCH 
SETTINO 

ADJUST 
ADJUST 

FOR 

Discriminator 10.7 MC 6BA6 2nd l-F 
Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Pri. (5) 
Note A 

Maximum 
Deflection 

10.7 MC 6BA6 2nd l-F 
Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Sec. (6) 
Note B 

l-P 10.7 MC 
Note C 

4BA6 1st l-F 
Pin I and Chauis 

2500 mmf FM Rotor Fully 
Open 

2nd l-F Pri. (7) 
Sec. (8) Note D 

Maximum 
Deflection 

Oifcrtminotor 10.7 MC 6BA6 1st l-F 
Pin 1 ■ and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. PH. (5) 
Note D 

Maximum 
Deflection 

l-F 10.7 MC Junction C-32A ft ft 
(Dual 100 mmf eond.) 

And chauis 

2500 mmf FM Rotor Fully 
Opon 

1st l-F Pri. (9) 
& Sec. (10) 

2nd l-F Pri. (7) 
ft Sec. (8) * 

Disc. Pri. (5) 
In Order Shown 

Note D 

Maximum 
Deflection 

10.7 MC Same as above 2500 mmf FM Rotor Folly 
Open 

Disc. Sec. (6) 
Note B 

RECHECK l-F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.5 

1 

Disconnect built-in dipole 
antenna and connect gen- 
erator to dipole terminals 
with resistor in series. 

300 ohms FM Rotor Fully 
Open 

Osc. C-23 Defladien 
Maximum 

104.3 Same as above 300 r-hms FM Ant. C-39 Maximum 
Deflection 

RECHECK ANTENNA ft OSC. ADJUSTMENTS IN ORDER GIVEN 

NOTE A—The zero center scale DC vacuum tube voltmeter Is to be 
connected between chassis ground and the AVC line. 
A signal of .1 volt must be fed into the receiver for 
this adjustment. 
Note output voltage on the zero center DC vacuum 
tube voltmeter 

NOTE ft—Disconnect zero center DC vacuum tube voltmeter from 
AVC and connect It at the audio takeoff point at the 

FM ALIGNMENT NpTES 
inter Is to be 27 K ohm resistor (R-10) and its junction with the terminal 
m AVC line. strip. Adjust for zero voltage Indication. 

NOTE C—AM l-F coils must be aligned before attempting to align 
the FM l-F coils. 

NOTE D—Connect zero center DC vacuum lube voltmeter as In Note 
A. Adjust Input to give same output en the zero center DC 
vacuum tube voltmeter as in Note A. 

Ref. No. Part No. 'Ooscrlptlon 

CAPACITORS 

REPLACEMENT PARTS LIST 

C-14) 
C-15} 

Qty. Used 
I* Sot Part of T-4 (2nd l-F Irons. FM) 

SO 50 mmf Dual Mica.... 1 

C 1 14A209 
C-2 17A235 
C-3 47X559 
CU 1 
C-3 
C-9 ; 
C-10 > 47X507 
C-11 
C 17 
C 27 
C-43 _ 
C.6) 
C-7 ) 
C-8 
c-i2; I 
C-13 1 

\ 

Gang Condenser Assembly 
2-24 mmf Trimmer  1 
130 mmf Ceramic  1 

5000 mmf Ceramic  8 

47X492 

47X468 

45X361 

47X557 

47X558 
47X523 
17A255 

Part of T-6 (Discriminator Irons.) 
2700 mmf Molded Mica 1 

220 mmf Ceramic  2 

5 mf 100 V Dry Electrolytic 1 

30 mmf 
10 mmf 
1-8 mmf 

2.2 mmf Ceramic  2 

Ceramic  1 
Ceramic  1 
Trimmer  I 

Part of T-2 (lit l-F Trans. FM) 

Part of T-3 (1st i-F Trans. AM) 

Port of T 5 (2nd l-F Trans. AM) 

.05 mf 200 V Tubular  2 

20 mf 25 V 
20 mf 350 V 
40 mf 350 V 
40 mf 353 V 

Dry Electrolytic 1 



Qty. Used 
Ref. No. Part No. in Sot 

C-32A ] 
C-32B j 

R-9 
R-10 
R-n 
R-14) 
R-16 ( 
R 15 
R-17 
R-18 ] 
R-19 I 
R-24 [ 
R-26 J 
R-20 
R-21 
R-23 
R-27 
R-28A ) 
R-28B J 
R-29 
R-30 
R 31 

H66102 .001 mf 800 V Tubular  1 

47X470 330 mmf Molded Mica... . 1 

47X508 500 mmf Ceramic  1 

76X4 100 mmf Dual Ceramic..., . 1 

B66T03 .01 mf 200 V Tubular  2 

D66502 .005 mf 400 V Tubular  . 1 

D66104 .1 mf 400 V Tubular  . 1 
D66203 .02 mf 400 V Tubular  . 1 

Part of C-l (Gong Condenser) 

47X471 68 mmf Ceramic  . 1 

RESISTORS 
Ohms Wafts 

B85470 47 0.5 Carbon  . 1 

B85102 1000 0.5 Carbon   . 2 

B84680 68 0.5 Corbon  .. 2 

B84682 6800 0.5 Carbon  .. 3 

B85473 47 K 0.5 Corbon .. 2 

B85222 2200 0.5 Carbon .. 1 
685273 27 K 0.5 Carbon  .. I 
43X233 3.6 0.5 Wirevfound 1 

B85104 100 K 0.5 Carbon  .. 2 

B85223 22 K 0.5 Carbon  ... 1 
B8422I 220 0.5 Carbon  .. 1 

B83474 470 K 0.5 Carbon  ... 4 

B85153 15 K 0.5 Carbon  ... 1 
36X372 .5 meg. Volume Control & Switch 1 
40X310 .5 meg. Tone Control 1 
885106 10 meg. 0.5 Carbon  1 

, 43X224 1400 6.0 Wir«wound 1 

885105 1 meg. 0.5 Carbon  1 
B84271 270 0.5 Carbon  1 
B84274 270 K 0.5 Corbon  1 

TRANSFORMERS AND COILS 

35A5 Insulated Choke   1 
9A2103 Parasitic Choke Assembly   1 
35A9 Insulated Choke  —v..  1 
35A8 Insulated Choke   1 
9A1972 "B" Range Loop Antenna    1 
9A2060 1st l-F Trans. (FM)   1 
9A2062 1st l-F Trans. (AM)   1 
9A2061 2nd l-F Trans. (FM)   1 
9A2063 2nd l-F Trons. (AM)   1 
9A2161 Discriminator Transformer   1 
9A2065 Oscillator Coil (AM)     1 

QNTGQMERY WARD PAGE 
MODEL 05WG-2 

9A2067 
51X134 
9A2004 
53X290 
9A2066 

Oscillator Coil (FM)   
Output Transformer ... 
Dipole Antenna    
Power Transformer   
Antenna Coil (FM)   

MISCELLANEOUS 

12A502 12" P.M. Speaker 

3A435 Tube Socket—Octal (8 prong) 
Molded   2 

3A426 Tube Socket {1st 6BA6)  1 

3A427 Tube Socket 

3A439 Tube Socket (Miniature)   3 

3A305 Phono Socket—Single Pin Tip  1 

2A393 Band Change Switch 

13X546 Line Cord and Plug Assembly  1 

4X1049 Escutcheon 

10A735 Knob 

DIAL AND DRIVE ASSEMBLY 

58X729 Dial Glass  -  1 
24X446 Idler Pulley     2 
15X251 Pointer   1 
25X1616 Dial Bracket   1 
7A103 No. 47 Pilot Light Bulb   2 
7A199 Pilot Light Socket Assembly 1 
26X486 Drive Shaft   1 

41X88 
28X113 
10X38 

19X192 
6X66 

Reflector, Dial Light . 2 
Drive Cord Tension Spring 1 
Drive Cord Assembly   1 

"C" Washer (Mfg. drive Shaft) 2 
Rubber Grommet (Mfg. 

gang cond.)   3 

TYPE W-28A176 RECORD CHANGER PARTS 
W-15X106-26 Motor Assembly, 60 cycles 

105-125 Volts AC     1 

W-49X123-5C Pickup Arm   

W-R A7M-1 Crystal Cartridge & Needles 

W-R-13017 Needle, Microgroove (Red) ... 

W-R-13016 Needle, Regular   
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MODELS 15BR-1536B, 
15BR-1537B 

C3 

co»fT»oi • 5VTCH 

SERVICE DATA 

GENERAL DESCRIPTION 

This receiver is a single-band, AC-DC set which uses 
4 tubes plus a rectifier. The antenna input and oscilla- 
tor circuits are tuned by a two-gang capacitor. A loop 
antenna is built into the cabinet; provision is made also 
for the connection of an external antenna. AVC volt- 
age is applied to the grid of the IF-amplitier and con- 
verter tubes. 

ELECTRICAL SPECIFICATIONS 
Power Supply  115 volts, DC or 50-60 cycles AC, 

35 watts. 

PHOT LIGHT 

L^ ! 11    

L 7 (NOTE ACUOGTEO FROM BOTTOM) I2BE6 

0 cr 

50C5 35Z5/GT I2BA6 
ISMiELDEO I 

CHASSIS VIEW, SHOWING TUBE LOCATIONS 

Frequency Range 540 to 1600 kc. 
Intermediate Freq. 455 kc. 
Selectivity   At 1000 kc, 55 kc at 1000 x signal 
Sensitivity   140 microvolts average for .05 watl 

output (By radiation.) 
Power Output 0.8 watts undistorted, 1 watt max- 

imum. 
Loud Speaker 5" P.M., v.c. impedance 3.2 ohms 
Tube Complement 12BE6, converter, 

12BA6, I.F. amplifier, 
12AV6, detector, AVC, audio am 
plifier. 

50C5, output amplifier. 
35Z5, rectifier. 

ALIGNMENT PROCEDURE AND RECEIVER STAGE SENSITIVITIES 

The signal source must be an accurately calibrated 
signal generator capable of supplying R, F. signals 
modulated 30% with a 400-cycle audio signal. A 400- 
cycle source is necessary for the audio measurement. 

The table below lists the sensitivity at various points. 
All measurements are based on an output of 50-miIIi- 
watts. This may be measured by disconnecting the 

SIGNAL GENERATOR 

Frequency 
Coupling 
Capadtor 

Connection to 
Radio 

Ground 
Connection 

455 kc. .1 mf. Pin No. 7 of 
12BE6 Buss wira 

1700 kc. .1 mf. Pin No. 7 of 
12Be6 mggA 

1400 kc. nona See nota A none 

1400 kc. .1 mf. Extarnal 
antanna clip Buss wira 

400 cyelat .1 mf. 12AV6. Pin 1 Buss wira 

speaker voice coil and substituting a 3.2-ohm, 5-watl 
resistor across the secondary winding of the output trans- 
former. A reading of .4 volts AC across this resistor 
will be equivalent to a 50-mIlliwatt output with the 
speaker connected. Variations of plus or minus 25% are 
usually permlssable. Volume control at maximum for all 
adjustments. 

INPUT FOR 
TUNER SETTING *""" ™T

R.,1I 50-MllllWAIT 
MAXIMUM OUTPUT OUTPUT 

.... ... Roto, full .p.. .0 microvolt. 

Rotor full opon |on 

Sot dial at Antanna trimmar C2 
1400 (on top) 

50 microvolts 1400 kc. 

.03 vo t$ 

Nota A: Lay output laad of ganarator in back of loop antanna. Turn up ganarator output. Loop antanna will pick up anargy. 



MODELS 1^BR-1536B, 
15BR-1537B 

12AV6 C *4 OfT A.V.C. 0*6 «*» MJCHO 

Cl-cut Cl-A, 

?J4 
-SE* ^TCI-B^til-O 

35Z5/6T 
«OCt ISIA4 MK* itAy« 
94 4 9 4 9 4 9 

fILMCNT «miN« 

VOLtAiC 4 CM MM TAHCM WITH A WO OHMflA VOtt MXTMETEft m T»« ?BO WV.T SCALE HTWUH POINT* •MOWN AMO CHAM'S 
NfM ON TIC 10 ¥0LT SULt V THE VOLT Ml TEN. 

^ at IS 

REPLACING DIAL POINTER DRIVE CORD— 
1. Rotate tuning knob to extreme clockwise position. 

This closes the tuning condenser^ Knob should re- 
main in this postion until installation of cord is com- 
pleted. 

2. Tie cord to loop in spring in drum. Pass around 
drum in direction shown. 

3. Pass over idler pulley number 1, then around idler 
pulley number 2 as shown. 

4. Pass cord over idler pulley number 3, then down 
around drum as shown. Tie to loop in spring in such 
a manner that the spring is partly stretched. 

5. Place pointer on top edge of dial plate. Guide cord 
through the three fingers on the back of the pointer. 

6. Make sure the tuning knob is in the extreme clock- 
wise position. Slide the dial pointer along the edge 
of the dial plate until the left edge of the pointer 
coincides with the right hand notch on the gold 
background plate, when viewed from the front. 

7. Push the cord firmly into the three fingers and 
clamp them tightly together. 

/: VO"*L ' ■! jf, k Dftw 

HEAR VIEW c DIAL ASSEMBET 

R7 | 
">0 ? Jcto-c 
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MODELS l5BR-lD36Bi 
15BR-1537B 

5. Press the first pushbutton down all ihe way. With 
one hand hold the button down firmly and with the othet 
carefully tune in the desired station. Release the pusM 
button. 
6. Follow this procedure for each of the five other 
buttons, adjusting each one for a different station. 
7. Rotate the tuning knob on the side of the cabinet 
as tar to the right as it will go. Tighten the loclcing 
screw in the center of the knob. IT IS IMPORTANT 
THAT THIS SCREW BE TIGHTENED VERY FIRMLY. 
8. The pushbuttons are now properly set for automatic 
tuning. Any of the six stations may now be tuned in 
simply by pressing the proper button down as far as it 
will go. If it is desired to reset any of the buttons for 
a new station, loosen the locking screw in the center of 
the tuning knob, set the pushbutton as described above, 
and re-tighten the locking screw. 

SETTING THE PUSHBUTTONS—The pushbuttons may be 
used, after proper adjustment, for the automatic tuning 
of any six stations which you select. They can be set 
up in any order. 

1. Turn on the radio. Allow it to warm up for at least 
one minute. 

1. Push out the call letters of the six stations from the 
call-letter sheets supplied with this manual. 

3. Insert one call-letter tab in the rectangular open- 
ing in q^ch of the pushbuttons, in any sequence. Press 
an acetate tab (supplied in small envelope) into each 
.of the pushbuttons. 
A. With the screwdriver supplied, check to see that 
the locking screw in the center of the tuning knob (see 
illustration) is loose. If it is not, turn it several turns to 
the left (counterclockwise). 

REPLACEMENT PARTS UST 

Description 

TUNER ASSEMBLY 
115448 End plate {right hand bracket) 
115448C End piat© (left hand bracket) 
115146 Cams 
115143 Key wathers (12 used on cam- 

shaft) 
115I43C Key washer (one used) 
117528 Brass spacer (on© used on cam- 

shaft) 
117602 Brass spacer (four used on cam- 

shaft) 
131181 Spring washer for locking collar 
117604 Locking collar 
117600 Lever shaft 
115361 Lever with roller 
120283 Return spring for levers 
A-2S-15449 Pointer 
A-55A-10989 Dial cord (24") 
C-2C-15428 Dial plate assembly 
A-200-15463 Drum pulley 
A-3H-10299 idler pulley 
120285 Drum spring 
8-2M-10383 Cinch button 
A-2C-15450 Background plate 

CHASSIS ASSEMBLY 

Description 

C-9B1-44 33 ohms. V2 watt, 10% 
C-9B2-62 IK ohm. 1 watt, 10% 

TRANSFORMERS 
C-13E-18714 Loop antenna assembly 
B-138-17731 Input IF transformer 
B-138-17731 Output IF transformer 
B-12C-18723 Output transformer 
B-1 2D-1 8741 Oscillator coil 

MISCELLANEOUS 
A-18A-18712 5" PM speaker 
A-46A-10793 Pilot light, T-47 
A-47A-15451 Pilot light assembly 
A-15C-16007 7-prong, miniature tube socket 
A-2M-1 7589 Tube shield base 
A-2H-1 7588 Tube shield 
A-2D-15279 Loop mounting bracket 
A-2M-17S80 Coil locking clip 
B-14M-10088-5 AC line cord and plugs 
A-23A-10344 Line cord lock 
A-15B-10440 Octal tube socket 

CABINET ASSEMBLY 

C-IA.B.C.D 
C2 
C3, 8 
C4. 5. 6. 7 
C9 

B-8A-18708 
C-8D-11111 
C-8D-10774 
A-201-14397 
C-8J-16081 

CIO, A. B, C A-8C-18713 

C-9B1-82 
C-9B1.27 
C-9B1-33 
A-10A-10626 
C-9B1-36 
C-9B1 -29 
C-9B1-52 

CAPACITORS 
2-gang, variable condenser 
.18 mmf x 400 volts 
.02 mmf x 400 volts 
Audio coupling plate 
.047 mfd x 400 volts 
Electrolytic condenser 

RESISTORS 
47K ohms, '/j watt, 10% 
220K ohms, '/j watt, 20% 
2.2 megohms, '/j watt, 20% 
Volume control and switch 
6.8 megohms, '/j watt. 20% 
470K ohms, '/j watt, 20% 
150 ohms, '/j watt, 10% 

5C-14286-36 
5C-14286-82 
C-6D-15422 
134123 

B-2M-15200 
B-5B-18717-78 
B-5B-18717-74 
A-5B-10994-77 
B-5B-10994-36 
5-55-* 4298-75 
120388 
A-3F-10995 
A-23L-11900 
A-6C-14299 
A-2H-10996 
13141 

Cabinet (62-1536) 
Cabinet (62-1537) 
Dial Scale 
Rubber bumper (bottom of 

cabinet) 
Cinch button (for dial scale) 
Volume knob (62-1537) 
Volume knob (62-1536) 
Tuning knob (62-1537) 
Tuning knob (62-1536) 
rusnburron 
Locking spring (fortuning knob) 
Locking screw (for tuning knob) 
Call letters, set 
Acetate tabs (call letters set) 
Reset key 
Cinch buttons to cover trimmer 

holes in cabinet 
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ATA 

DC or 50-60 cycle AC, 

00 Kc. 

M 
m c.. 60 Kc. at 1000 x 

per meter, 
undistorted. 1.0 watt 

OFF - VOLUME 

I2BA6 * 
(SHIELDED) 

I 
H 

m 

ft 
tiSm 35Z5/GT I2BE6 

Top Chassis View Dial Stringing Diagram 

ALIGNMENT PROCEDURE 
Loop must be connected and set volume to maximum. 

SIGNAL GENERATOR 

455 kc. 

1520 kc. 

(400 kc. 

400 cycles 

I2BE5. Pin 7 

12BE6, Pin 7 

Lay generator lead 
near back of cabinet 

I2AT5. Pin I 

TUNER SETTING 

Capacitor fully open 
(plates out of mesh) 

Capacitor fully 
closed 

Tune in 
)400 kc. signal 

ADJUST FOR 
MAXIMUM OUTPUT 

Top and bottom 
Cores in output 

and input I.F. cans 

Check for 
adequate range 

Antenna trimmer 
C-IC on gang 

INPUT FOR 
50-MllllWATT 

OUTPUT 

55 microvolts 

70 microvolts 

70 microvolts 

200 to 400 
microvolts 
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MODELS 13BR-13I|3 
13BR-13U^A 

r.nff. ?-S-  

r* 
% 49' 

CjS A\ at 11 .004"* 
cu II II '!• 

C3 
-Hl- 

, 
i 

AS 

: R6 : 470 A 
R0 : -Ton; 

B- 

35Z5/GT <ff-P 
V0LTA6C WtAOiNgl 'MEN A OOOON^ PER VOLT vgiriaeTEN ON THE ?50 voci SCALE BCTHKEN PONIS ANO CHASES 

f PtAD ON THC >0 VOV.T StAtC 0» TrtC WOcTHtTC* 
UNt VOLTAOL 117 V * C 

NOTE: Capacitor C4 I« included in filpec. 
SCHEMATIC DIAGRAM 

REPLACEMENT PARTS LIST 
Please specify part number and chassis model number when ordering replacements. 

Use only Genuine Factory Replacement Parts 

Detcrrption Description 

CAPACITORS 
8A-17377 2-gang condenser 

Trimmers on gang 
SD-inil .18 mfd « 400 volts 
8D-10770 .05 mfd * -200 volts 

Included in filpec 
201-19303 Filpec 

8D-10774 .02 mfd x 400 volts 
8J-16081 .047 mfd * 400 volts 
8C-17391 Electrolytic condenser 

RESISTORS 
9B1-82 47K ohms, '/^ watt, 10% 
9B1-27 220K ohms, l/z watt, 20% 
9B1-34 3.3 megohms, Y2 watt, 20% 
10A-t9616 Volume control and switch 

See Pilipec 
9B1-52 150 ohms, 1/2 watt, 10% 
9B1-43 27 ohms. 1/2 watt. 10% 
9B2-62 1000 ohms, 1 watt, 10% 
981-54 220 ohms. "A watt, 10% 

TRANSFORMERS AND COILS 
J3E-19621 Loop antenna assembly 
13B-17731 IF transformer 
12C-19302 or Output transformer 
12C-17595 Output transformer 
1 3D-1 7583 Oscillator coil 

3A-19617 
40A-17591 

DIAL PARTS 
Tuning shaft 
Bushing 

29E-17592 Spring washer 
43D-17609 Tinnerman dip 
29C-10630 '•C" washer 
53A-18547 Dial string (approx20") 
49A-10078 Take up spring 
2C-19619 Pointer plate 
2G-19620 Pointer 
3M-19623 String guide 
37A-19626 Dial background 
6D-19625 Dial scale 
2M-19624 Dial mounting strip 

MISCELLANEOUS 
5C-19532-9 Cabinet (Ivory) 
5C-19532-36 Cabinet (Walnut) 
5B-19790-8 Knob Ivory) 
5B-19790-74 Knob Walnut) 
23J-19627 Grill c oth and baffle board 
18A-19618 Speaker, 4" PM 
43D-12779 Tinnerman clip 
2H-17588 or Tube shield 
2H-1918B Tuhe shield 
2M-17589 or Tube shield base 
2K<I.19187 Tube shield base 
2M-17580 IF locking clip 
15C-16007 7-prong, socket 
15B-10440 Octal socket 
14M-10088-4 AC line cord and plug 
2D-1 5432-1 Loop mounting bracket 
23A-10344 Line cord lock 
42A10-19851 Chassis mounting bolt 
29A-3528 Steel washer 
29J-16690 Rubber washer 



MONTGOMERY WARD 

. 1 , R&osO 'f'mw 
/ , ' Tiiitjist SWtGH 

SERVICE DATA 
ELECTRICAL SPECIFICATIONS 

115 volts; 60-cyclo AC. 60 watts. Sensitivity  20 microvolts average tor .05 
watts output. 

16 Power Output 1.0 watts undistorted, 2.0 watts 
eq. 455 kc. maximum. 

  At 1000 kc. 50 kc. at 1000 x signal Loucj Speaker 5 x 7 P. M., v.c. Impedance 3.2 
ohms. 

Three turns 

Felt padding 

Turn drum 
completely 

counter-clockwise, , J 

Pointer carriage 

Pointer 

With the large drum turned completely 
counter - clockwise, line up the right edge 
of the pointer with the dots shown. 

2339-3 

Dial Cord Stringing 
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ALIGNMENT PROCEDURE AND RECEIVER STAGE SENSITIVITIES 

Alignment must be done in the cabinet. 

The signal source must be an accurately calibrated 
signal generator capable of supplying 455 Kc and up to 
1620 Kc signals modulated 30% with a 400-cycle audio 
signal. 

To connect the output meter, disconnect the speaker 
and substitute a 3.2 ohm, 5 watt resistor across the 
secondary winding of the output transformer. Connect 
output meter across 3.2 ohm resistor. 

• Volume control at maximum for all adjustments. 

• Align for maximum output. Reduce input as needed 
to keep output near 0.4 volts. 

• Loop antenna should be connected to receiver and in 
its proper position when making adjustments. 

SIGNAL GENERATOR 
ADJUST FOR 

MAXIMUM OUTPUT Frequency Coupling 
Capacitor 

Connection to 
Radio 

Ground 
Connection 

455 kc. .1 mf. 12BE6, Pin 7 
•— 
z 

Capacitor fully opan 
(plates out of mesh) 

Top and bottom 
Cores in output 

and input I.F. cans 

1620 kc. .1 mf. 12BE6. Pin 7 

5 
PO

I 

LE
AD

 
Capacitor fully open 
(plates out of mesh) 

Oscillator trimmer 
C1-D on gang 

535 kc. .1 mf. 12BE6, Pin 7 

M
IN

U
 

BU
SS

 

Capacitor fully 
closed 

Check for 
adequate range 

1400 kc. 
Lay Generator 
lead near back 

of cabinet. 

CO 
Set dial pointer 

at 1400 kc. 

. 
Antenna trimmer 
C1-C on gang 

SCHEMATIC DIAGRAM WITH VOLTAGES 

m ▼ 

I mm m 

NOTE: Either a 12AT6 or a 12AV6 tube may be used. 
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IMODEL lbBR-l5U7A 

TUBE COMPLEMENT 

12BE6, Converter. 

12BA6, I.F. Amplifier. 

12AT6 or 12AV6. Detector. AVC. 
audio amplifier. 

50L6, Output amplifier. 

Selenium rectifier. 

I2AT6 
or 

I2AV6 
RM , *18 

I2BE6 

I2BA6 

LINE CORD V SPEAKER LEADS 

Top Chassis View 

REPLACEMENT PARTS LIST 

Please specify PART number and chassis Model Number when ordering replacements. 

C1A.B 
C1C.0 
C2-7 
C3-4 and 
R4 
C5 
C6 
C8-9 
CIOA.B.C.D 
C11 
C12 
C13 
CM 

R1 
R2-8 
R3 
R4 
R5 
R6-15 
R7 
R9 
RIO 
R11-18 

Description 

CAPACITORS 
8A-T8997 2 gang condenser 

Trimmer on gang 
6D-10770 .05 mfd * 200 volts, paper 
201-15005 Fllpec 

80-11304 .02 mfd * 200 volts, paper 
8G-14459 220 mmf, ceramic 
80-10935 .005 mfd x 600 volt, paper 
8C-19829 Electrolytic condenser 
8J-16081 .047 mfd * 400 volt, molded case 
80-17258 .01 mfd x 200 volt, paper 
80-11111 .18 mfd x 400 volt, paper 
80-11251 .09 mfd x 400 volts, paper 

. RESISTORS 
981-82 47K ohms, I/2 watt, 10% 
9B1-52 150 ohms, '/z 1°% 
981-33 2.2 megohms, '/z watt. 20% 

See Filipec 
9B1-36 6.8 megohms, '/z watt. 20% 
9B1-90 220K ohms, '/j watt, 10% 
9B1-29 470K ohms, '/j watt, 10% 
9B2-63 1200 ohms ,1 watt, 10% 
982-52 150 ohms, 1 watt, 10% 
9M-1977S /Clarostst resistor  

<50 ohms, 4 watts. 10% 
' 195 ohms, 4'/2 watts. 10% 

11B-15852 Tone control (1 meg.) 
10A-19606 Volume control & switch (1 meg.) 
9B1-80 33K ohms, '/z watt, 10% 

TRANSFORMERS AND COILS 

Part Ho. Description 

DIAL PARTS 
3A-18116 Tuning shaft 
2D-10033 Tuning shaft bracket 
29E-466 Spring washer 
29C-10393 "C" wesher 
29J-l8188 Rubber washer 
2D-17627 Pointer bar bracket 
2M-19825 Pointer bar 
3M-10299 Pulley 
27A-10102 Shoulder rivet 
2S-18119 Dial pointer 
53A-18547 Dial string (approx. 60' 
49A-11324 Tension spring 
50A-16434 Felt strip for pointer 
2M-18440 Dial mounting bracket 
2M-19777 Dial scale 

MISCELLANEOUS 

13E-19830 
13D-19064 
13B17731 

Loop antenna 
Oscillator eoll 
IF transformer 

12C-19009-1 Output transformer 

2M.17580 
20A-19660 
43F-15390 
23J-19826 
21J-19594 
7H-10974 
15C-16007 
2H.17008 
1SB-10440 
23A-10344 
14M-11479-5 
19B-12170 
39A-14155 
2D-15432-1 
50-18396-36 
23K-19822 
24M-18433-1 
18A-19896 or 18A-17637 
58-11131-74 
5B-16057-74 

IF clip 
Radio Phono switch 
Pal nut 
Background plate 
Selenium rectifier 
Tube shield 
7-pin, tube socket 
Tube shield base 
8-pin, tube socket  
Line cord lock 
Line cord and plug 
Pickup socket 
Insulator 
Loop mounting bracket 
Bake lite cabinet 
Grille cloth 
Baffle board 
Speaker, 7" PM 

Knob 
Knob {with dot) 



MONTGOMERY 

MODELS 15BIN2 
15BR-2757A 

Lmaam- 

REPLACEMENT OF DIAL CORDS 

Turn drum 
completely 

counter-clockwise^ 

'' 
An /i 

Felt podding 

Pointer cornoge 

5 With the lorge drum turned completely 
counter-clockwise, line up the left edge 
of the pointer with the dots shown. 

Pointer Stringing and Alignment 

ELECTRICAL : 
Power Supply 115 volts, AC, 60-cycles; radio 

only 75 watts, with phono oper- 
ation 100 watts. 

Frequency Ranoes Broadcast Band—540 to 1600 kc. 
FM Band—88 to 108 mc. 

Intermediate Freq. AM-455 kc.; FM-10.7 mc. 
Selectivity  AM-47 kc. broad at 1000 times 

signal, measured at 1000 kc. 
I.F. FM-230 kc. broad at 2 times 
down. 

I.F. FM-470 kc. broad at 10 times 
down. 

AM Sensitivity  (For .5 watt output)—200 micro- 
volts per meter average. 

SPECIFICATIONS 
FM Sensitivity FM Sensitivity (For .5 watt output)—12 micro- 

volts average. 
Power Output 2.0 watts. 10% distortion. 4.5 

Loud Speaker 

Tube Complement  
1ZAT7, FM-RF amp. 
6BA7, AM converter 

oscillator; 
6BA6, IF amplifier; 
6AU6, FM driver; 

Automatic Changer 

8" PM. Voice coil impedance 3.2 
ohms, 400 cycles. 

T-44, Pilot light; 
mixer; 6AL5, FM detector; 

, FM 6AV6, AM detector and 
1st audio; 

iV6 output; 
5Y3. rectifier. 

See Manual 5089A. 



MONTGOMERY WARD 

5BR-2756B, 

LIGNMENT PROCEDURE 
ros/ Band Section I. F. and R. F. 

nt procedure below includes the sensifi- 
iputs of various stages. All signal input 
ed on an output of 500 milliwatts. This 
>d by disconnecting the speaker voice coil 
3 a 3.2-ohm resistor across the secondary 

output transformer. A reading of 1.27 
>ss this resistor will be approximately- 
00 milliwatt output with the speaker con- 
>lume control must be set at maximum. 

I must be set for maximum treble. 

TO SPEAKER 6V6/GT 
OUTPUT TRANS. 

POWER TRANS 

5Y3/6T 

SIGNAL 
GENERATOR 
FREQUENCY 

CONNECTION 
TO RADIO 

ADJUSTMENTS TO BE MADE ADJUST FOR 

400 cycles. Use 
65 millivolts 

High Side of 
Volume Control 

and chassis 
None 

Maximum output 
Should be 500 

Milliwatts 

455 Kc. Use 
3300 

microvolts 

Pin 1 of 6BA6 
l.F. Amp. 

and chassis 

Primary and Secondary of T8. 
See chassis view. 

Maximum output 
Should be 500 

Milliwatts 

455 Kc. Use 
55 microvolts 

Pin 7 of 6BA7 
Converfer 
and chassis 

Primary and Secondary of T6. 
See chassis view. 

Maximum output 
Should be 500 

Milliwatts 

BROADCAST BAND-R. F. ALIGNMENT 
Cheek pointer jo that the right hand edge of the pointer skirt coincides with the 

left hand edge of dial marker at the extreme left when gang is closed. 
For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR 
FREQUENCY 

 1   
SET POINTER AT CONNECT TO RADIO ADJUST 

1600 Kc. Extreme Right 
Calibration Marker RADIATION COUPLING 

Use six turn loop ecrots 
generetor output. 

Place close to cabinet back. 

Oscillator trimmer 
C2-B for maximum 

1400 Kc. Third Calibration 
from Right 

Antenna Trimmer 
C2-A for maximum 

Check tracking at 1000 Kc, 600 Kc, and 535 Kc to be sure oscillator is set correctly. 



IMPORTANT 

No alignment of the FM section of this radio should be 
attempted unless you are positive that the circuits are 
in need of adjustment and you have the necessary equip- 
ment. 
All components used In this radio are extremely stable 
and the tuned circuits should require no adjustment 
over a long period of time. 

MONTGOMERY WARD 

MODELS 15BR-2756E 
15BR-2757A • 

ALIGNMENT PROCEDURE 
FM Band Section I. F. and R. F. 

A non-metallic alignment tool must be used. 

NOTE 
this radio should be The following alignment is based on the use of the vaci 
that the circuits are urn tube voltmeter which has a "floating ground". 1 
the necessary equip- other words, the meter, when used as a vacuum tube vo\\ 

meter, can have both the positive and negative side 
are extremely stable connected to points above ground and still give tru 
quire no adjustment readings. (See note "C" below). 

A standard AM signal generator is requited. 

FM -I. F. ALIGNMENT 
Band Switch in FM Position. Dummy Antenna .1 Mfd 

SIGNAL 
GENERATOR 
FREQUENCY 

CONNECTION 
TO RADIO 

VACUUM TUBE VOLT 
METER CONNECTION 

TO RADIO 
ADJUSTMENTS 
TO BE MADE 

10.7 Mc. 
Use about ^ 

.05 volf 

Pin No. 1 
of 6AU6 

Pin No. 7 of 6AL5 
and chassis 

Bottom Core 
Primary of T9 
Ratio Detector 

10.7 Mc. 
Use about 

.05 volt 

Pin No. 1 
of 6AU6 See note "A" 

Top Core 
Secondary of T9 

Ratio Detector 

10,7 Mc. 
Use about 1800 

microvolts 

Pin No. 1 
of 6BA6 

Pin No. 7 of 6AL5 
and chassis 

Primary and Secondary 
of T7. FM Driver IF 

See chassis view 

10.7 Mc. 
Use about 400 

microvolts 

Top end of 
C2-C 

Pin No. 7 of 6AL5 
and chassis 

Primary and Secondary 
of T5. FM Input IF 

See chassis view 

ADJUST FOR 

Resonance 
should be aboul 

3 volts 

Zero. Use zero 
center scale 

See note "B" 

Resonance 
should be aboui 

3 volts 

Resonance 
should be about 

3 volts 

NOTES ON FM — I. F, ALIGNMENT 

NOTE "A"—Connect two resistors in series. I00K OHMS eech, from 
Pin No. 7 of 6AL5 to chassis {Pin No. 5). These resistors must 
be matched within 5%. Connect vacuum tube voltmeter between 
the midpoint of the resistors and point a. 
NOTE "B"—If T9 has been tampered with, it is possible that no 
crossover point will be found at first. Careful edjustment of both 
primary and secondary is necessary. 

NOTE C —To use a VTVM which does not have the "floatin 
ground fNtufGi in ft#p 2 above, connect "ground" side of VTVI 
to midpoint of resistors (Note "A") and "high" side to point i 
GENERAL—Input signals should be edjusted to give approximate! 
3 volts. The ratio detector is operating at a reasonable level 4 
this point and will give the truest Indication of correct alignmei 
with the procedure specified. 

FM—R.F. ALIGNMENT 
Check pointer so Ihet the right hand adge of the pointer skirt coincides with the 

left hand edge of dial marker at the extreme left when gang is closed. 
For adiustment, sae dial mechanism illustration. 

SIGNAL 

FREQUENCY 

108 mc. 

POINTER 

108 mc. 
Marker 

Tune in 
Gen. Signal 

CONNECTION 
TO RADIO 

FM anfenna 
ferminals 

See Note "B" 
below 

ADJUST 

FM Osc. C3 
for maximum 

FM Mixer C2-C 
tor maximum 

VTVM 
CONNECTIONS 

Pin No. 7 of 
6AL5 to chassis. 

NOTE "A"—If a signal generator with tU above fundamental fre- NOTE "B"—Connact 300 ohms in series with "hot" side of gene 
guency is not available, it is sometimes possible to use harmonics. . j . . , . j <. ■ exj a . t 
An altarnata proc.dure is to us. a local station carrier of known and COnMcf fo M h4nd ,CreW of "farnal FM Anf•n^<, Ta 

frequency to align the FM Band and fo use fh# vacuum tube volf- Connect cold tide of generator to right hand screw, 
mefer as abpve for resonance indication. A weak carrier, however, 
will not" produce 3 volts. 
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MONTGOMERY WARD PAGE 1 

MODELS 15BH-2 756B, 
15BR^2 757A 

REPLACEMENT PARTS INFORMATION 

Pleas© specify PART number and chassis model number when ordering replacements. 

REPLACEMENT PARTS LIST 

Doscription Description 

CAPACITORS COILS, TRANSFORMERS, CHOKES 
ClA.B.C.D B-8A-17673 Gang tuning condenser 
C2A.B.C. Trimmers on gang 
C3 A-201 -15142 Trimmer condenser 
C5 C-8G-12166 5 mmf, ceramic, 10% 
C8 C-8G-14172 33 mmf, ceramic, 10% 
C9-31-41 C-8G-12759 100 mmf, ceramic, 10% 
C10 A-8G-t 2495-1 1.0 mmf, ceramic, 20% 
C11-16-36 C-8D-17270 .01 mfd, 400 volts, 20% 
C12 C-8G-13131 100 mmf, ceramic, 10% 
C13-49 C8D 10770 .05 mfd. 200 volts, 20% 
C15-33 C-8D-11738 .01 mfd. 200 volts, 20% 
C17-18 A-8F-13127 100 mmf, dual mica 

+30% -20% 
C19-34 C-8G-11734 100 mmf, ceramic, 10% 
C20 C-8D-19565 .0016 mfd. 600 volts. 10% 
C21 C-8G-16049 .002 mfd, ceramic, 10% 
022 C-8F3-120 390 mmf, mica, 10% 
C23 A-8C-18128 10 mfd, 50 volts 
C24-40-42 A-8S-13962 .005 mfd, caramie 
026-27-28-30 C-8G-11732 470 mmf, ceramic, 20% 
C32 C-8G-13201 1000 mmf, caramic 
C37-A-B-C-D A-8C-18125 40 mfd x 25 volts, 40-40-40 

mfd x 350 volts 
C38 C-8D-10788 .004 mfd, 600 volts. 20% 
C39 C-8D-10935 .005 mfd, 600 volts, 

+40% —15% 
C45 C-8J-11321 .02 mfd. 600 volts, 20% 
C48 0-80-11304 .02 mfd. 200 volts, 20% 

RESISTORS 
A-16B-16615 Suppr«si< 
C-9B1.33 2.2 m#gc 
A-163-16616 Supprsitc 
C-9B1-78 22K ohm 
C-9B1 -43 27 ohim, 
C-9B1-58 470 ohms 
C-9B1-48 68 ohmt, 
C-9B1-82 47K ohm, 
C-9B1-94 470K ohn 
C-981-79 27K ohmt 
C-9B1-34 3.3 m«9o 
C-9B1 -54 220 ohms 
C-981 -60 680 ohms 
A-10A-17971 1 meqohi 

C-9B1-36 
A-11B-16502 
C-9B1-55 
C-9B1-27 
C-9C2-1065 
C-9C12-2059 
C-9C12-1102 

Suppressor 
2.2 megohms, '/i watt, 20% 
Suppressor 
22K ohms, '/j watt, 10% 
27 ohms, '/j waft, 10% 
470 ohms, '/j watt, 10% 
68 ohms, '/l •'eft, 10% 
47K ohms, '/j watt, 10% 
470K ohms, '/j watt, 10% 
27K ohms, '/j watt, 10% 
3.3 megohms, '/a watt, 20% 
220 ohms, '/j watt, 10% 
680 ohms. |/j watt. 10% 
1 megohm, (volume control 

and switch) 
6.8 megohms, '/j watt. 20% 
1 megohm, (tone control) 
270 ohms, '/j watt. 10% 
220K ohms, '/j watt. 20% 
1.5 ohms, 1 watt, 10% 
3000 ohmt, 5 watts, 5% 
1800 ohmt, 5 watts, 10% 

T13-T14 
C-13E-18924-1 
A-16B-16023 
B-13D-18996 
A-13D-16617 
B-13A-18567 
B-13 A-16662 
B-13 B-18568 
B-13 A-16662 
B-13M-19356 
A-16B-16613 
A-13E-16618 
A-16A-18676 
B 12C-18143-1 
8-12A 18137 

Loop antenna assembly 
RF choke coil assembly 
Oscillator coil (AM) 
Oscillator coil (FM) 
Input IF transformer (FM) 
Input IF transformer (AM) 
Output IF transformer (FM) 
Output IF transformer (AM) 
Ratio detector transformer 
RF choke coil 
RF coil (FM) 
RF choke coil 
Output transformer 
Power transformer 

MISCELLANEOUS 
A-15B-13430 9-prong, miniature tube socket 
A-158-10440 8-prong, octal socket 
A-15C-16007 7-prong. miniature tube socket 
B-20A-19475 Band change switch 
B-14M-11479-3 AC line cord and plug 
A-23A-10344 Lino cord lock 
A-19B-12170 Phono pick-up socket 
A-76-13050 Dipote socket 
B-47A-18870 Pilot light assembly 
A-46A-11971 Pilot light bulb. T-44 
A-19B-12468 Phono motor socket 
B-1 SA-l 8872 Speaker, 8" PM 
B-2G-18868 Escutcheon 
8-30A-18869 Oiei scale 
S-58-18876-74 Knob 
B-58-18877-74 Knob (with indicator) 

DIAL PARTS 
A-3A-18548 Tuning shaft 
A-2D-10033 Tuning shaft bracket 
A-2M-16034 Dial mounting bracket 
B-6M.17622 Background diffuser 
B-2M-16656 Pointer bar 
A-2D-17627 Pointer bar bracket 
A-3M-10299 Pulley 
B-27A-10102 Shoulder rivet 
O iottn _ I ?_». t7 ksim puimor 
A-50A-16434 Felt Strip for Pointer 
A-49A-n324 Tension spring 

PHONO PARTS 
C-21H-19575 Record Changer assembly, 

(Gl model 700F) 
Shure P-81 cartridge 
Needle 

A-39A-17837 45 RPM fiber inserts 
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MODEL 15GAA-3967C 

Power Output • . 

Loud Speaker • • 

Tubes and Dial 
Light Coapleiient 

Recorder Unit . 

Microphone 

8.9 watts maxlmtM; 2*4 
watts, 10% distortion 
5" permanent magnet dy- 
namic - 1.47 oz. Alnlco 
5 magnet - vole© coll 1« 
pedance 3.2 ohms at 400 
cycles. 

1 6SA7 GT Mixer 
1" 6SK7 GT IP Amplifier 
I 6SQ7 GT 2nd. Det. ist AF 
1 6Y6 GT Power Amp. 
1 6X5 GT Rectifier 
1 6SQ7 GT Mike Amp. 
2 NE-61 Neon Lamps 
1 No. 47 Dial Lamp 
General Industries - 
Model GI-R90L - 115 volts 
60 cycle AC - Part No. 
2305 
Crystal - Electro Voice 
Model 915, Part No. 2510 

SPECIAL INSTRUCTIONS 

removal op radio chassis 
Remove the four sheet metal screws at the 

edge of the metal panel. Remove the two ma- 
chine screws from the front of the cabinet. 
Lift chassis enough to remove the small three- 
prong (antenna) jplug from the top pf the chas- 
sis. Then disconnect the three plpgs from the 
reap of the chassis, and lift the chassis out 
of the cabinet. 

MOTt: In cabinets that have a panel in 
bottom, remove this panel and disconnect the 
four plugs through this opening; then proceed 
as above. 

ELECTRICAL SPECIFICATIONS 

Power Supply . . 

Frequency Range. 
Intermediate 
Frequency ■ ■ . 
Selectivity . . 

Sensitivity . • 

. 105-126 volts AC, 60 cy- 
cles, 45 watts normal, 75 
watts recorder operating. 

. 635-1620 KC 

465 KC 
• 36 KC broad at 1000 times 

sIgnal, 1000 KC 
. (for 0.6 watt output - 

with loop antenna) 200 
microvolts per meter 
average. 

REMOVAL OF RECORDER UNIT 
After the radio chassis has been removed, 

unscrew the four machine screws at the corners 
of the unit. Lift "Recorder" arm three inches, 
swing It halfway towards the turntable center 
and then lower It. Grasp the unit at the edges 
and lift It out. 

When testing the radio, the loop antenna 
should be removed from the cabinet and recon- 
nected to the chassis. 

OPERATING INSTRUCTIONS 

Operating the AIRLINE Radio Recorder Is not 
complicated or difficult. However, the better 
you understand It the better your results will 

be. Read these Instructions carefully so that 
you may derive the greatest pleasure and satis- 
faction from your Radio-Recorder. 



NTGOMERY WARD 

MODEL 15 

INSTALLATION 

IMPORTANT During shlpaent the base plate, Before connecting your Radio-Recorder, make 
on which are mounted the notor and the record- certain that the line voltage la 100-120 volta 
tnf and play-hack Qr«s, la secured firmly to AC, 60 Cycles. 
case by fouy bolts located at each corner of For beat results the unit must be operated 
the base plate. These bolts must be loosened on a firm and level support. This la important 
about 2 complete turns to allow the recording to Insure proper "tracking* of the arms when 
assembly to float freely on the rubber shock making or playing recordings, 
absorbers under the plate. 

OPERATION 
TO OPERATE RADIO 

Turn "function Selector11 switch knob to Ra^ 33-1/3 RPMthe recording time Is almost doubled. 
die position. Turn Orr-ON switch to the right For example; at 78 RPM on a 10 Inch record th« 
and allow time for tubes to warm up, then tune recording time is approximately minutes, 
in desired station. Adjust the Tone and Volune whlle at RPM on a 10 lncK record the 

controls to the most pleasing tonal balance. tim> is approximately (H? minutes. Select the controls to the most pleasing tonal balance. tine is approximately (H? minutes. Select the 
recording speed desired and start the turntable. 

TO RECORD FROM RADIO Raise the Recording Am about three Inches, 
1. Raise the Recording Arm and Insert the cut- ^ hor lzantally and pl|1<.e on reCor<llng 
tlnjt needle In the cutting head, making sure dl(>c- The reC()rd ls now bdlng cut and 

that the point of the retaining screw bears a- thread dr ahavlng cut fr0„ the record be 

gainst the flattened shank of the needle. dlrectad toward th, ..gnt,,. p0at. AUow thla 

Tighten the screw firmly with your fingers - JC ahavlng to colleet around the center poet until 
ROT ass flLtSS, RS-TIOttRR the acre, after the reoordlng la finished. When the recording 
each recording. is finished, raise the Recording Arm about 3 

Turn "Unction Selector" switch to Radio lnches and petlirii lt t0 the arm rest. Turn mo- 
poe it ion and tune in station desired. tor off and remove the 8havlng8 that have col 
3- Turn "Unction Selector" switch knob to Re^ lected around tl|e center po8t# 

^ Turn f0^ a11 the TO RECORD FROM MICROPHONE 
way to the right-Treble poeltion. TBIS IS IM- Tl.r„ TBIS IS 1H- 

TO RECORD FROM MICROPHONE 
Turn "/unction Selector" knob to Record 

WTAMT. Recordings made with the fon^ Cont^oi NicTophone p0Blti0n and foliow the same pro- 
In any other position will have a tendency to cedure as outllned ln To geccrd fro% Padio, The 

sound muffled. Adjust tolume Control to a micr0phone should be used as far away from the 
point where the lower neon indicator lamp will recorder aB poSslbie to reduce possible acous- 
glow continuously while the upper one will tlc feedback> a howl that results from excess- 
light up only during loud passages of music or lve goun(1 froiB ttte loud 8peaker re-entering the 
speech. The correct setting of the Yolunc Con- mlcrophone. For be8t Pa8uits the microphone 
troj. Is very IMPORTANT. Either excessive or should be used from 6 to 8 Inches from the 
Insufficient volume will result in poor record- source 0f the 80und to be recorded. 
Ing. Too much volume will produce distorted jq RECORDS 
recordings while Insufficient volume will cause Turn "yunctton Selector" knob to "Mono- 
excessive groove and surface noise. VARBIKG - graph" position. Select the proper speed 33 or 
Sxcessive volume can permanently danage the 78 RpMj start the turntable and place the "Rlay- 
crystal recording head. MS VSR AD7AIICS the VOL- pad arw" on the record. Adjust tone and Vol- 
oMS COBTROL any farther than is required to to piea8ing setting. IP mlcrogroove records 
light up the upper neon indicator lamp on lo 
passages of music cr speecJT. ro USE Ag public ADDRESS SYSTEM 
4. Place a blank recording disc on the turn- 

. n.. n •  . _ . Turn "/unction Selector" knob to Public table so that the Retractable Pin protrudes     
. .. ,, . ——  — . . , _ Address position. As In Recording from Micro- through the small hole near the center hole of -r   . .. . ' . . . ■—; ▼  

Phone, the microphone should bd used as far a- 
the recording disc.    .. . 

way from the recorder as possible to reduce 
6. The AIRLINE Radio-Recorder Is equipped with *4 * ^ t, ... e possible acoustic feedback. The setting of the 
a two-speed recording unit. Recordings can be volume control will depend on the position and 
made cither at the standard speed (78 RPM) or the distance of the microphone in relation to 
the professional slow speed (33-1/3 RPM). At the loud speaker. 
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ROCEDURE 

Conditions fo 

Tone - Treble 
Volume - Maxii 
Selector Swlti 
Test loop cou 
ing - receive; 
be with chass 

SIGNAL 
GENERATOR 
COUPLING 

ADJUST FOR 
MAXIMUM 
OUTPUT 

SIGNAL 
GENERATOR 

RADIO 
DIAL 
SETTING 

OUTPUT 

FREQUENCY REMARKS 

45ft KC C-8, C-7, 
C-0, C-5 

Low End Across Short out 
of Band Voice Coll osc. tuning 

gang section 
C-2; compress 
C-3 

Remove short 
across C-2 

1020 KC High End 
of Band 

1400 KC Point of Set pointer 
to 140 on dial C-3 Maximua 

Output 

Knife C-l 
plates for 
maximum output 

600 KC Point of 
MaxImum 
Output 

Recheck align- C-3 If necessary 
ment. 
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MODEL 13GAA-3967C 

Ref. No. 

C-l, C-8 
C-3, C-4 

C-5, C-6 
C-7, C-8 

C-9, C-10 
R-2 

C-13, R-4 

C-14, H-5 
C-20, R-18 

C-21, H-23 

R-3, R-2G 

R-10, R-12 

RADIO REPLACEMENT PARTS LIST 

Part No. Description 

CAPACITORS 

Tuning Gang and Trlmeer 
Asseably 

Part of I. P. Assemblies 

.1 uf 400 V Tubular 

200 uuf Ceramic 

10 uf 25 V 
14 uf 450 V Dry 

8 uf 450 V Electrolytic 
8 uf 450 V 

.002 uf 600 V Tubular 

.02 uf 40O V Tubular 

.01 uf 6O0 V Tubular 

5000 MMF. Ceramic Cond. 

8 MF - 350 V Cond, 

CAPRISTORS (Combination 
Capacitors and Resistors) 

100 uuf - 50 K OHM - 100 uuf 
Dual Shunt Connection 

.01 uf - 5 Meg Ohm, Common 
Terminal Connection 

.01 uf - 250 K Ohm, Comaon 
Terminal Connection 

.001 uf - 5 Meg Ohm, Parallel 
Connection 

RESISTORS 

22,000 Ohm 0.5 Watt Carbon 

2.2 Meg. 0.5 Watt Carbon 

510,000 Ohm 0.5 Watt Carbon 

330 Ohm 1.0 Watt Carbon 

10 Ohm 0.5 Watt Carbon 

4.3 Ohm 1,0 Watt Wire 

250,000 Ohm 0.5 Watt Carbon 

10,000 Ohm 0.5 Watt Carbon 



MONTGOMERY WARD PAGE 22-4. 

MODEL 15GAA-3967C 

RADIO REPLACEMENT PARTS LIST (Cont.) 

Part No. 

R-20, 8-4 

Description 

60,000 Oh« 0.6 Watt Carbon 

1.0 Ueg. Ohm 0.6 Watt Carbon 

6.0 Meg. Ohm 0.5 Wat^ Carbon 

500,000 Ohm Tone Control 

500,000 Oh* Volume Control, 
Off-On Switch 

15,000 Ohm 2.0 Watt Carbon 

1,000 Ohm 1.0 Watt Carbon 

qty. Used 

TRANSFORMERS AND COILS 

Loop Antenna 

Oscillator Coll 

I.F. Transformer and Can 
Assembly 

Output Transformer 

117 Volt, 00 Cycle Standard 
Power Transformer 

Filter Choke 

DIAL DRIVE AND PANEL ASSEMBLY 

Dial Scale 

Dial Pointer 

Dial Bezel 

Tuning Shaft 
Fiber Washer for Tuning Shaft 

Hairpin Cotter 

Dial Cable 

Dial Cable Spring 

Pilot Lamp Assembly 

NE-51 Neon Lamp 

Neon Protector - plastic 

Shorting Type Jack 

Knob, Wa1nut Plastic 

Knob, Walnut Plastic with White dot. 

Knob, Walnut Plastic - white dot - 
Steel insert 

Front Panel, Metal 

Speaker Grille with emblem 

Case, Plywood, leatherette covered. 
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(MODEL I5WG-27I4.5C ' 

FM 881 ?0. .95 ftQQfJp5t (08 FM 

AM 5S 6 7 *Wl0121416 AM . 

 v ELECTRICAL SPECIFICATIONS 

* Power Supply   105-125 volts AC 50 cycles, 80 
watts, 100 watts with record 
changer 

y 
Frequency Ranges Broadcast 540-1600 KC 

^ Frequency Modulation 88-108 MC 

—U Intermediate Frequency. .AM—455 KC 
FM—10.7 MC 

Selectivity 

GENERAL DESCRIPTION 

This is a two band, nine tube (plus rectifier tube) AM and 

FM receiver with an automatic record changer. The l-F 
stages use high gain miniature type tubes. Built-in Air 

Wave Aerials are provided for the FM and Broadcast 
bands. Features include, compensator circuits to prevent 

oscillator drift, automatic volume control, push-pull pen- 

tode power output stage, PM dynamic loud speaker and 

an electrostatic shield in the power transformer to reduce 
power line noise. 

The receiver and record changer are housed in a console 

combination cabinet with controls provided for tuning, 

volume, tone and band or phono selection. 

6BA« ^ 6AV6 6R6OT 

nii'Oll ANtkUW* PN0M0 imp--* . ^ • owjrc***/ v -.,;. s ' 

AM Sensitivity 

FM Sensitivity 

Power Output 

AM—43 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 times 
down 

I.F. FM—760 KC broad at 200 
times down 

. (For .5 watt output with external 
antenna) 
10 microvolts average 

. (For .5 watt output) 
30 microvolts average 

. 8.5 watts maximum 
6.0 watts 10% distortion 

Loud Speaker 12" PM Dynamic 

Voice Coil Impedance.. 3.2 ohms 400 cycles 

Tube and Dial Lamp 
Complement 

1 6BA6 AM-FM R-F Amplifier 

1 12AT7 FM&AM Osc. & Mixer 

1 6BA6 FM-AM 1st l-F Amplifier 

1 6BA6 FM 2nd I F Amplifier 

1 6AL5 FM Detector 

1 6AV6 Audio Amplifier, AM 2nd 
Detector and AVC 

2 6K6-GT Audio Output 

1 5Y3-GT Rectifier 

1 6AV6 Phase Inverter 

2 No. 47 Dial Lamps 

POINTER CLAMP 

DRIVE CORD REPLACEMENT 

Use a new 10X54 drive cord assembly or a new length 

of cord 48 inches long for the installation, winding three 

turns clockwise around the drive shaft with the turns 

progressing away from the chassis. After completing the 

installation, rotate the drive shaft a few turns to take up 

the slack in the cord. 

DIAL BRACKET 
TENSION \ 

OSPRING^ 

DIAL STRING 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION. 



MONTGOMERY WARD 

MOIEL I 

-AM LOOP ANT. 

j/ c"48 
yAM ANT 
TRIMMER 

SHIELD 

C-29 
AM INTERSTAGE 

TRIMMER 

C-35 \ 
FM OSC. TRIMMER \ 

C-47 
'FM ANT TRIMMER 

C-32 
FM INTERSTAGE TRIMMER 

C-33 
AM OSC. ■ 

TRIMMER 

1ST FM I.E. SEC. ADJ. 

®SEC.- 
ADJ. \ \ ADJ. 

T-2~* 
1ST AM /. 

i-A U® 
'A '-4*.pri. 

1 GANG 
'COND. 

/T-4 . 
V nd am/ 
1 ,F' f--. 

u 

-PRKT 
adjS 

^.SEC.AOJ. 

f T-5 
, Xdiscriminator 

PRI. ADJ. 

"VT-3^ 
2 ND FM LF 

A02-24S7 

NOTE—T-5 discriminator transformers with Part No. 9A1970 stomped on the can must 
be aligned as outlined in this service manual. 
Discriminator transformers with Part No. 9A2064 stomped on the can have the primary 
adjustment at the top and the secondary adjustment at the bottom. 

TUBE SOCKET VOLTAGES 
  aA1 , Socket voltages are shown on the Schematic diagram 6 B Ao CAL.5 

"rtCr0' a, ,^e ,u':,e soc'<e, terminals. All voltages are between 
'^e socket terminal and chassis ground. Plate, screen and D ^Wj" ® 

H \Q^/ cathode voltages were taken with a 1000 ohm-per-volt 
. nn .p 5Y3-GT meter with a 300 volt scale used for plate and screen 

/rt5St\ wrifie* 4 «. .« i V^<Dp 
0p"Ee^-& *1—/fejlvp voltages. Audio grid voltages were read with a vacuum 

"'■**"> h^^ii tube volt-meter. Conditions of measurement are: 

3Y3-GT *LCTl'K* 

G-OPID H-HEATER A-CATHODE 

tocKtr srutois 6K6-GT ourmr p_ tl> 0I00E PLATE P-PLATt .1 
«BA8 •A ahp Lint* 

Line voltage 117 Volts AC 
Signal Input  None 
A variation of ±10% is usually permissible. 

ALIGNMENT PROCEDURE 
AM STAGES 

Tha following is roquirod for aligning: 
An All Wav# Signal CanoraTor Which Will Provida on Accurately 

Calibratad Signal at tha Tart Fraquenciet a> Lirtad. 
Output Indicating Matar, Non-Matollic Scrawdrivar, Dummy Antanna* 

—.1 mf, 200 mmf. 

SIGNAL OBNURATOR 

FREQUENCY 
SETTING 

IF 455 kc 

Broadcast 1620 kc 
1400 kc 

1400 kc 
| Nol« 

CONNECT THROUGH BAND 
GENERATOR DUMMY SWITCH 
OUTPUT TO ANTENNA SITTING 

1 
12AT7 .1 mf Broadcast 

Pin 7 and Chassis 
External ant. term. I 200 mmf Broadcast 
External ant. term. 200 mmf Broadcast 

External ant. term. 200 mmf Broadcast 

Voluitia Control—Mo*Imum oil Adjutlmants 
Connacl Radio Chassii to Ground Poil of Signal Ganarator with a 

Short Haavy laod. 
Allow Chassis and Signal Ganarator to "Heal Up" for Savaral 

Minutes. 

GANG 
CONDENSER 

SETTING 
ADJUST 

EOR 

Rotor Fully Open 

Rotor Fully Open 

2nd l-F Pri. & Sac. (T) & © 
1st l-F Pri. & See. (3) 8" (5) 
Broadcast Oicillotor C-33 

Turn Rotor to Ma.- Output Bro(ldca5f |nferl,age C.29 
Set pointer to    

Maximum 
Output 

1400 he See Note A Loop Antenno C-48 
Not# A—If the pointer is not at 1400 KC on dial, reset pointer at the 1400 KC mark on the dial scale. 



MONTGOMERY WARD 

FM STAG 
gning: 
tor providing unmodulated 

•11 it or—.01 mf, 300 ohmi 

OitcriK- 
i no for 

SIONA OENIRATOR 

FREQUENCY CONNECT 
GENERATOR 
OUTPUT TO 

10.7 MC 
Note B 

6BA6 2nd l-F Pin 1 
ond Chassis 

10.7 MC 
Note 8 

6BA6 2nd l-F Pin 1 
and Chassis 

10.7 MC 
Note F 

6BA6 1st I F Pin 1 
and Chassis 

10.7 MC 
Note F 

dBA6 1st l-F Pin 1 
and Chassis 

10.7 MC 
Note F 

&BA6 lit l-F Pin 1 
and Chassis 

10.7 MC 
Note F 

(M-RF Gong Condenser 
terminal 

■1 ■ 

msm 
Rotor Fully Open 

Rotor Fully Open 

Rotor Fully Open 

Rotor Fully Open 

Rotor Fully Open 

Rotor Fully Open 

Di»e. Pri. (5) 
Note A 

Diie. See. (6) 
Note C ' 

2nd l-F Pri. Note A 
and 0 (7) 

2nd l-F Sec. Note A 
and E (f) 

Din. PH. (?) 
Note A 

Di»c. Sec. (?) 
Note C 

Q 
m 

Recheck l-F Adjustmenti in order given 
R-F A Ose. 108.4 

Note H 
Disconnect dipole and 
conned generator to di- 
pole terminals with re-: 

sistor in series 

300 ohms 

104.5 Disconnect dipole and 
conned generator to di- 
pole 1 terminals with re- 

sistor in series 

300 ohms 

104.5 Disconned dipole and 
conned generator to di- 
pole terminals with re- 

sistor in series 

300 ohms 

Rotor Fully Open 

Tone Rotor for Max. 
AVC voltage 

Tune Rotor for Max. 
AVC voltage 

Otcillalor C-33 
Note G 

FM Interstage 
C-32 

ADJUST 
FOR 

Maximum 
Deflection 

Zero Center 

Maximum 
Deflection 

Maximum 
Deflection 

Zero Center 

Maximum 
Deflection 

Maximum 
Deflection 

Maximum 
Deflection 

Maximum 
Deflectign 

Recheck R-F and Otc. Adjustments in order given 

NOTE A—Test Equipment connections ore as given In the table. The 
zero center scale DC vacuum tube voltmeter Is to be con- 
nected between chassis ground and the AVC line at the 
junction of resistor R-22 and condenser C-18 for all ad- 
justments except the discriminator secondary adjustment, far 
which See Note C. 

NOTE B—A signal of .1 volt most be fed Info the receiver for this 
adjustment. 

NOTE C—Disconnect zero center DC vacuum lube voltmeter from 
AVC and connect to junction of R-16 and C-d2. Adjust 
for zero voltage indication. 

NOTE D—Before adjusting Pri. core connect 1000 ohm load resistor 
across the 3nd I.F. secondary terminals. Input may have 
to be increased to .1 volt if receiver is badly mis-aligned. 

NOTE E—Disconnect 1000 ohm load resistor from secondary ter- 
minals and connect across the 2nd I.F. primary terminals. 
Input may have to be increased to .1 volt if receiver is 
badly mis-aligned. 

NOTE F—Input eon be reduced to 10,000 mierovaltf. 
NOTE G—Oscillator frequency above signal frequency. 
NOTE H—Remove the 1000 ohm load resistor before attempting to 

check the R-F and oscillator odjustmenls. 

RIPl A CEMENT PARTS LIST 

Ref. No. Part No. Description 
Qty. Used 

in Set 

CAPACITORS 
14A207 Gang Condenser ... 

Ceramic  1 
Ceramic  1 

Ceramic  1 

Ceramic  2 

47X507 5000 mmf Ceramic. 

47X497 100 mmf 

47X499 47 mmf 

47X498 47 mmf 

Part of T-l 1st l-F (FM) 

47X550 100 mmf 

Part of T-3 2nd l-F (FM) 
Port of T-5 Discriminator 

47X501 68 mmf Ceramic  4 

45X361 5 mf 100 V Dry Electrolytic 1 



Qty. Used 
Ref. No. Part No. Description in Set 

R-9 

47X494 500 mmf 

Part of Gang CondenMt 

47X552 15 mmf 
47X516 20 mmf 

26A489 1-8 mmf 

47X549 5 mmf 

Ceramic  3 

Ceramic  1 
Ceramic ! 2 

Trimmer  1 

Ceramic  2 

F66403 .04 mf 600 V Tubular 2 

Part of T.2 Irt l-F (AM) 

866503 .05 mf 200 V Tubular  1 

J Port of T-4 2nd l-F (AM) 

;} 47X112 50-50 mm# Dual Mica  1 

Part of T-7 (Loop Antenna) 

) 40 mf 450 V 
} 45X374 40 mf 450 V Dry Electrolytic 1 
j 40 mf 25 V 

F66103 .01 mf 600 V Tubular  1 

47X468 220 mmf Ceramic  1 

| F66203 .02 m# 600 V Tubular  2 

| F66102 .001 mf 600 V Tubular  2 

866203 .02 mf 200 V Tubular  1 
F66602 .006 mf 600 V Tubular  1 
B66502 .005 mf 200 V Tubular  1 
47X471 68 mmf Ceramic  1 

47X492 2700 mmf Molded Mica.. 1 
46X328 .01 mf 120 V Tubular  1 

RESISTORS 
Ohmt Watt* 

- 885105 I meg. 0.5 Carbon 3 

• 883680 68 0.5 Carbon 3 

884563 56K 0.5 Carbon  2 

684102 1000 0.5 Carbon  4 

885104 100K 0.5 Carbon  1 
884103 10K 0.5 Carbon  1 

885225 2.2 meg. 0J Carbon  
885473 47K 0.5 Carbon  
C84393 39K 1.0 Carbon  
885222 2200 0J Carbon  
884273 27K 0.5 Carbon  
43X233 3.6 0.5 Wire wound.. 

883682 6800 0-5 Carbon  

43X242 1400 5.0 Wirewound. .. 

36X383 0.5 meg. Volume Control 
885153 15K 0J Carbon  

40X285 3 meg. Tone Control.. 

885106 10 meg. 0.5 Carbon  

685274 270K 0.5 Carbon  

083561 560 2.0 Carbon  

B85474 470K 0.5 Carbon  

884822 8200 0.5 Carbon  
884682 6800 0.5 Carbon  
884562 5600 0.5 Carbon  

TRANSFORMERS AND COILS 

9A2025 
9A2024 
9A2022 
35A5 
9A188I 
9A2023 
35A7 
9A2027 
9A2043 
9A2029 
9A2030 
9A2042 
9A1970 

9A2064 
9A2004 

9A2041 
53X286 
51X142 

Inlerttage Coil (AM) 
Interstage Coil (FM) 
Oscillator Coil (AM) 
Insulated Choke . .. . 
Filament Choke ... 
Oscillator Coil (FM) . 
Mixer Choke (FM) . ., 
Antenna Coil (FM) ., 
1st l-F Trans. (FM) . , 
1st l-F Trans. (AM) . 
2nd l-F Trans. (FM) 
2nd l-F Trans. (AM) 
Discriminator Ceil 

Discriminator Coil .... 
•Dlpole Antenna   

"8" Range loop Antenna 
Power Transformer . .. . 
Output Transformer ... 

58X723 Dial Class   
25X1634 Dial Bracket   
41X88 Dial light Ref ector   
15X251 Pointer   
10X54 Drive Cord Assembly   
28X113 Drive Cord Spring   
7A103 No. 47 Pilot Light   
7A199 Pilot Light Socket Assembly .... 
19X192 "C"'Washer (mtg. Drive Shaft) 
26X512 Drive Shaft   

Rubber Grommet   4 
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MODEL 15W 

ELECTRICAL SPECIFICATIONS 

Power Supply. .105-125 volts AC 60 cycles 
60 watts. 80 watts with recorc 
changer. 

Frequency Ranges Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 

intermediate Frequency... AM—455 KC 
FM—10.7 MC 

GENERAL DESCRIPTION 

This is a two band, seven tube (plus rectifier tube) AM and 

FM receiver with automatic record changer. The l-F stages 

use high gain miniature type tubes. Built-in Air Wave 

Aerials are provided for the FM and Broadcast bands. 

Features include, a grounded grid R-F amplifier stage on 

the FM bond, compensator circuits to prevent oscillator 

drift, automatic volume control, beam power output 

stage, PM dynafhic loud speaker and an electrostatic 

shield in the power transformer to reduce power line noise. 

The receiver and record changer ore housed in a console 

combination cabinet with controls provided for tuning, 

volume, tone and band or phono selection. 

Selectivity. AM—45 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 time! 
down 
I.F. FM—950 KC broad at 20C 
times down 

AM Sensitivity.- (For .5 watt output with external 
antenna) 25 microvolts average 

FM Sensitivity -(For .5 watt output) 
25 microvolts average 

Power Output 4.5 watts maximum 
2.5 watts 10% distortion 

Loud Speaker 12" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

PHONO AUDIO INPUT 
i rari ^ 

OlPOL F ANTENNA CONNECTIONS 

6AV6 6V6-GT 

ro *nIf£ disconnect 

Tuba and Dial Lamp I 6BE6 AM Converter & FM Osc. 
Complement 1 6BA6 1st l-F Amplifier 

1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, A/ 

2nd Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
1 12AT7 R-F Amplifier & Mixer 
2 No. 47 Dial Lamps 

DRIVE CORD REPLACEMENT  

DIAL POINTER CORD 

Use a new 10X38 drive cord assembly or a new length of 
cord 48 inches long for the installation. Install the cord as 
shown in the illustration, winding three turns clockwise 
around the drive shaft with the turns progressing away from 
the chassis. After completing the installation rotate the drive 
shaft a few turns to take up the slack in the cord. 

-POINTER CLAMP 

DIAL BRACKET 

DIAL STRING 

TENSION \ 
J SPRING i 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION. 



MODEL l^WG-27/4.9^ 

T-I 
LOOP 
ANTENNA 

L 

w 
FM SEC. ADJ. 

AM SEC. ADJ. \ 

^0 \ \ 

T-3 T-2 I 
1 st I.F. 1st i f. 
i/4A/ FM\ 

•C-39 FM R-F ADJ. 

•C-4] AM OSC. ADJ. 

'C-25 FM OSC. ADJ. 

@ kMSEC. 
PRI. ADJ. 

t?l 
^ T-5 

rr-41 
2nd I.F. 
FM . 

2HD I.F.I 
AM T-6 I 

FM DISC. 

C-2 LOOP ANT. 
TRIMMER 

AM PRI. ADJ.- 

(D 

^^\(D A \ ® > 0 
fmsectaojA am pri- adj sec.adj. lFM PRI. ADJ. 

FM PRI. ADJ. @ 
AB6-2530 

6BA6 
2ND l.f. i 

6AL5/ 
disc, "a 

6V6GT 
sfe^UTPUT 

.12 AT 7 

fero y fM R F T'^UPLIFIER 
'• AND MIXER 

_ ^SUM^-OPi 
eAve AU 2 NO DET. AVC 

6BE6 stand ah, 
AM H-HEATER 

CONVERTER G- GRID 
AND FM OSC. K-CATHODE 

STANDAHD TUB* SOCKET SrUtOLS 
H-HEATER Dp-QIODE PLATE 
G-GRID P -PLATE 
A-CATHODE ll - INTERNAL SHIELD 

TUBE SOCKET VOITAGES 

Socket voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages are between the socket 
termlhal and chassis ground. Plate, screen and cathode 
voltages were taken with a 1000 ohm-per-volt meter with 
a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt-meter. 
Conditions of measurement are: 

Line voltage  117 Volts AC 
Signal Input  None 

A variation of ±10% is usually permissible. 

ALIGNMENT PROCEDURES 
AM STAGES 

Th« following it required for aligning: 
An All Wave Signal Generator Which Will Provide an Accurately 

Calibrated Signal at the Test Frequencies as Listed. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

— .1 mf, and 50 mmf. 

Volume Control Maximum all .Adjustments. 
Connect Rodio Chassis to Ground Pott of Signal Generator with a 

Short Heavy Lead. 
Allow Chassis and Signal Generatar to "Heat Up" for Several 

Minutes. . 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 

SETTING 
ADJUST ADJUST 

FOR 
455 KC Control Grid 

1st 6BA6 Pin No. 1 
- .! mf rks..:. 

Bate 
Ruiuf rimy Opwn xna !.r. rri. (1) 

and Sec. (2) 
Maximum 

Output 
455 KC Control Grid 

6BE6 Pin No. 7 
1st Dot. 

.1 mf Chassis 
Bate 

Rotor Fully Open Isl I.F. Pri. (3) and 
Sec. (4) 

Maximum 
Output 

455 KC Control Grid 
6&E6 Pin No. 7 

.1 mf Chassis 
Base 

2nd l-F Pri. (1) 
and Sec. (2) 

Maximum 
Output 

'420 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-41 Maximum 
Output 

1400 KC External 
Antenna Terminal 

50 mmf Chassis 
Bate 

Turn Rotor to AAax. Output 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Output 

NOTE A—If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on tho dial scale. 



MERY WARDE 

MOEEL l5WG-27i|9E 

FM STAGES 
Tha following ii roquirtd for olignfngi Zoro 

An aeeurotaly catibrotad signal gsnarator providing unmcdv- oppr< 
lated signals at tho fast froquondu listod bolow. a 

Non malallic scrowdrivar. »a«ut viont 
Dummy Antannos and l-F loading Rasistor—ZSOO mmf, 300 ohms Alton 

SIGNAL 6INERAT0V 

FREQUENCY 
CONNECT 

GENERATOR 
SETTING OUTPUT TO 

Discriminator 10.7 MC 6BA6 Jlnd l-F 
Pin 1 and Chassis 

10.7 MC 6BA6 2nd IF 
Pin 1 and Chassis 

l-F 10.7 MC 
Note C 

6BA6 1st I F 
Pin 1 and Chassis 

Discriminator 10.7 MC 6BA6 1st l-F 
Pin 1 and Chauis 

l-F 10.7 MC Junction C-32A & B 
(Dual 100 mmf cond.) 

And chauli 

10.7 MC Same as above 

THROUGH 
DUMMY 

ANTiNNA 
2500 mmf 

2500 mmf 

*900 mmf 

2500 mmf 

2500 mmf 

Zaro canfar seola DC vacuum tuba voltmatar having a ranga of 
opproxlmataly 3 volts. 
(If a zaro cantor seals malar it not ovoltabla, o standard seals 
vacuum tuba voltmatar may ba usad by ravarsing tha matar connac- 
lions for nagoliva raadlngs). 
Allow chassis and signal ganarator to "Hoot Up" for sovaral mlnutas. 

ADJUST 
FOR 

Rotor Fully 
Opan 

Rotor Fully 
Opan 

Rotor Fully 
Opan 

Rotor Fully 
Opan 

Rotor Fully 
Opan 

Rotor Fully 
Opan 

Disc. Pri. (5) 
Nota A 

Disc. Sac. (d) 
Nota B 

2nd l-F Pri. (7) 
Sac. (8) Nota D 

Disc. Pri. (5) 
Nota D 

1st l-F Pri. (9) 
& Sac. (10) 

2nd l-F Pri. (7) 
& Sac. (8) 

Disc. Pri. |5) 
In Ordar Shown 

Nota D 
Disc. Sac. (8) 

Nota B 

Maximum 
Daflaclion 

Maximum 
Daflacfior 

Maximum 
Daflaction 
Maximum 
Daflaction 

RECHECK l-F ADJUSTMENTS IN ORDER GIVEN 

■ 

108.5 Disconnact built-in dipola 
antanno and connact gan- 
arator to dipola tarminols 
with rasistor in sarias. 

300 ohms FM Rotor Fully 
Open 

Osc. C-25 Daflaction 
AAaximum 

Antenna 104.5 Some as above 300 ohms FM 
cssszim 

Ant. C-39 AAoximum 
Daflaction 

RECHECK ANTENNA A OSC. ADJUSTMENTS IN ORDER GIVEN 

PM ALIGNMENT NOTES 
NOTE A—Tha zaro cantor teak DC vacuum tuba voltmatar it to ba 27 f 

connactad batwaan chotsls ground and tha AVC Una. ftrif 
A signal of .1 volt must ba fad Into tha racaivar for 
this ad|uttmant. NOTE C-AM 
Nota output vohaga on tha zaro cantor DC vocuum 
tuba voltmatar. n/tve r. r- 

NOTE B—Disconnact zaro cantor DC vocuum tuba voltmatar from 
AVC and connact It at tha audio takoeff point at tha 

27 K ohm rosislor (R-10) ond Its junction with tha tarmlnol 
strip. Adjust for zaro vohoga indkotton. 

NOTE C—AM l-F coils mutt ba atignad bafora ottampting to align 
tha FM l-F coils. 

NOTE 0—Connact zaro cantor DC vacuum tuba voltmatar as in Nota 
A. Adjust Input to giva soma output on tha zaro cantor DC 
vacuum tuba voltmatar as In Nota A. 

Ral. Ha. Part No. 

I4A209 
17A235 
47X559 

DascHptka 

CAPACITORS 

Gang Condanser Assambly   1 
2-24 mmf 
130 mmf 

Trimmar  1 
Carofflie  1 

Port of T-2 (Itf l-F Trons. FM) 

Part of T-3 (Isf l-F Trans. AM) 

Part of T-5 (2nd l-F Trans. AM) 

Port of T.4 (2nd l-F Trans. FM) 

50-50 mmf Dual Mica.... 1 

Part of T-6 (Discriminator Trans.) 
2700 mmf Molded Mica 1 

220 mmf Caramic  2 

Caramic  2 

Caramic  1 
Caramic  1 
Trimmar  1 

47X488 220 mmf 

45X361 5 mf 100 V 

47X557 2.2 mmf 

47X558 30 mmf 
47X523 10 mmf 
I7A253 1-8 mmf 

666503 .05 mf 200 V 

20 mf 23 V 
45X359 20 mf 350 V 

40 mf 350 V 
40 mf 330 V 

H66102 .001 mf 800 V 
47X470 330 mmf 
47X508 500 mmf 

Molded Mica.... 1 
Caramic  1 
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MODEL l5WG-27i|9E 

R«<. No. Port No. DoMrlptlen 
Qty. Utod 

In Sot 

C-32A J 
C-32B j 100 mmf Dual Coromic... 1 

B66203 .02 mf 200 V Tubular  1 
D66S02 .005 mf 400 V Tubular  1 
066103 .01 mf 200 V Tubular  1 
D66104 .1 mf 400 V Tubular  1 
D66203 .02 mf 400 V Tubular  1 

Port of C-l (Gang Cond«ni«r) 

47X471 68 mm! Ceramic  1 

Oh mi 
B85470 47 

R-10 
R-11 
R-14 7 
R-16 ) 
R-13 
R-17 
R-18] 
R-24 > 
R-26 J 
R 20 
R-21 
R 23 
R-27 
R-28A } 
R-286 j 
R-29 
R-30 
R-31 

885102 1000 0.5 

884680 68 0.5 

BB4682 6800 0.5 

885473 47 K 0.5 

885273 27 K 0.5 
43X233 3.6 0.5 

B85104 100 K 0.5 

885223 22 K 0.5 
884221 220 0.5 

B85474 470 K 0.5 

885153 15 K 0.5 
36X372 .5 meg. Volume 
40X310 .5 meg. 
885106 10 meg. 0.5 

43X224 1000 
1400 

4.0 
6.0 

B85105 1 meg. 0.5 
B84271 270 0.5 
B84274 270 K 0.5 

RESISTORS 
WotU 

0.3 Carbon  1 

0.3 CdVbon 3 

0.5 Carbon  2 

0.5 Carbon  3 

0.5 Carbon  2 

0.5 Carbon  1 
0.5 Carbon  1 

0.5 Carbon. ..... 3 

Tone Control 1 
Carbon.  1 

Wirewound 1 

Carbon  1 

35 A3 
9A2103 
33A9 
33A8 
9A1972 
9A2060 
9A2062 
9A2061 
9A2063 
9A2161 
9A2065 

TRANSFORMERS AND COIIS 

Insulated Choke   
Poraiitie Choke Assembly   
Iniulated Choke —  
Insulated Choke   
"B" Range Loop Antenna .... 
lit l-F Tram. (FM)   
lit l-F Tram. (AM)   
2nd l-F Tram. (FM)   
2nd l-F Tram. (AM)   
Ditcriminator Tromformer   
Oicillator Coil (AM)   

T-8 9A2067 Oicillotor Coil (FM)   1 
T-9 51X134 Output Tromformer   1 
T-10 9A2004 Dipole Antenna   1 
T-ll 53X290 Power Tromformer   1 
T 12 9A2066 Antenna Coll (FM)   1 

MISCEUANE0US 

12A502 12" P.M. Speaker   1 

3A435 Tube Socket—Octal (8 prang) 
Molded  -  2 

3A426 Tube Socket (lit 6BA6)  1 

3A427 Tube Socket   1 

3A443 Tube Socket (12AT7) ;..1 

3A439 Tube Socket (Miniature)   3 

3A305 Phono Socket—Single Pin Tip  1 

2A393 Band Change Switch   1 

13X346 Line Cord and Plug Auembly  1 

4X1049 Escutcheon   1 

10A735 Knob   4 

DIAL AND DRIVE ASSEMBLY 

58X729 Dial Glass   1 
24X446 Idler Pulley   2 
15X251 Pointer   1 
25X1616 Dial Bracket   1 
7A103 No. 47 Pilot light Bulb   2 
7A199 Pilot Light Socket Auembly    1 
26X486 Drive Shaft   1 
41X88 Reflector. Dial Light  — 2 
28X113 Drive Cord Temion Spring   1 
10X38 Drive Cord Assembly  1 
19X192 "C" Washer (Mtg. drive Shaft) 2 
6X66 Rubber Grommet (Mtg. 

gang cond.)   3 

TYPE W-28A176 RECORD CHANGER PARTS 
W-15X106-26 Motor Assembly, 60 cycles 

105-125 Volts AC   1 

W-49X123-5C Pickup Arm   

W-R A7M-1 Crystal Cartridge & Needles 

W-R-13017 Needle. Mierogroove (Red) .. 

W-R-13016 Needle. Regular   
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MODEL l5WG-2 7i4.9F 

ELECTRICAL SPECIFICATIONS 

V r« ,88 ^ 90 

I6f AM 

GENERAL DESCRIPTION 

llx s / / I Pow»r Supply 105-125 volts AC 60 cycles, 60 
11 aja S5 /6 7 8^9^/0't2'Ki6 'iM/ V I wam- 80 watts wi,h record 
|| • - ' • / .yty,. ^-,rm //.\ changer. 

M—<P Selectivity AM-45 KC broad at 1000 times 
 Igi—  = ~~EjJ signal, measured at 1000 KC 

I.F. FM—200 KC brood at 2 times 
—^ ^ ^ down 

@ @ @ ®._ li.'tr 

GENERAL DESCRIPTION Int.m-diM. Fr.qu.ncy.. AM-455 KC 

. . . i , ■ . L v AAi J Frequency Ranges Broadcast 540-1600 KC 
15 a ,wo band' »™n •"he <p|u! '""fie' ,ubo) AW and Frequency Modulation 88-108 MC 

FM receiver. Controls ore provided at the front of the FM Sensitivity (For .5 watt output) 

cabinet for tuning, volume, tone and band or phono . ^ e ... .. microvolts average 
.... , ... AM Sen5,,,v,,y (For .5 watt output with external 

selection. A phono input socket is provided at the rear antenna) 25 microvolts average 

of the receiver to which a record player may be connected. *,ou<'  8" PM Dynamic 

The l-F stages use high gain miniature type tubes. Air Output  4.5 watts maximuiri 
'r 2.5 watts 10% distortion 

Wave Aerials are provided for the FM and Broadcast Voice Coll Impedance 3.2 ohms 400 cycles 

bands. Features Include, a grounded grid R-F amplifier 

stage on the FM band, compensator circuits to prevent e0r^ ^an8er  Se® Manual 5096A 

oscillator drift, automatic volume control, beam power yub# a(|d D|q, Ump , 6BE6 ^ Convert#r & FM 0$c 

output stage, PM dynamic loud speaker and an electro- Complement 

static shield in the power transformer to reduce power line 

AUDIO INPU 

6AV6 m-or 
rtf sals i 

D/rote an renna CONNtCTIONS 
ro phono NOT OA 

1 6BA6 1st l-F Amplifier 
1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, AJ 

2nd Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
1 12AT7 R-F Amplifier & Mixer 
2 No. 47 Dial lamps 

y HNite oiscoNNtcr Tf AUIN ACS 
6BA6/&&". 

■POINTER CLAMP 

CBAeASftL 
2ND I F. 

6AL5/ 
DISC. "7# 6V6GT 

Xj f OUTPUT 

^q5>! 

0IAL BRACKET 
TENSION \ 

J SPRING* 

FM R F 
 IIFIER 6AV6 

V? ' AND MIXER AM 2ND OET AVC 
' 6BE6 STANDAPD TUBg SOCKET SYMBOLS 

AM H-HEATER O'-OlOOE PLATE 
CONVERTER G-GRID P - PLATE 
ANOFMOSC. R-CATH0DE lj - INTERNAL SHIELD 

DIAL STRING 

62Z-470-4 451 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

 "^ANGCONDENSER TUBE SOCKET VOLTAGES IN FULLY CLOSED 
position Socket voltages are shown on the schematic diagram at the 

^"-470-4 451 . i_ . ... . ... . 
HDIVE roon DEDI ArBMCMT ' tube socxe. .efm.na.s. mm voltages are oetween xne socKei 

^ lUrlACtmtm terminal and chassis ground. Plate, screen and cathode 
DIAL POINTER CORD voltages were taken with a 1000 ohm-per-volt meter with 
Use a new 10X38 drive cord assembly or a new length of a 300 volt scale for P,ate and screen voltages. Audio 

cord 48 inches long for the Installation. Install the cord as 9rid vol,a9es w«r® read « vacuum tube volt-meter, 
shown In the Illustration, winding three turns clockwise Conditions of measurement are: 
around the drive shaft with the turns progressing away from '■'ne voltage  117 Volts AC 

the chassis. After completing the installation rotate the drive Signal Input None 
shaft o few turns to take up the slock in the cord. A variation of ±10% is usually permissible. 



Ui\ 
ALIGNMENT PROCEDURES 

AM STAGES 

MERY WARD P. 

MODEL I5wa 

Th« following it required for oligning; 
An All Wove Signal Generator Which Will Provide an Accurately 

Calibrated Signal at the Te*t Frequenciet o» Lilted. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

— .1 mf, and 50 mmf. 

Volume Control Maximum all Adjustmenti. 
Connect Radio Chatsit to Ground Poit of Signal Generator with a 

Short Heavy lead. 
Allow Chauis and Signal Generator la "Heat Up" for Several 

Minutes. 

FREQUENCY 
SETTING 
455 KC 

SIGNAL GENERATOR 
CONNECT THR< 

GENERATOR DUi 
OUTPUT TO ANT 
Control Grid 

Ut 6BA6 Pin No. I 
Control Grid 

6BE6 Pin No. 7 
1st Del. 

Control Grid 
68E6 Pin No. 7 

Control Grid 
6BE6 Pin No. 7 

External 
Antenna Terminal 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 

SETTING 
.1 mf Chassis 

Base 
Rotor Folly Open 

.1 _mf Chouis 
Base 

Rotor Fully Open 

■fig 
Chassis 

Base 
Rotor Fully 

Open 

■B 
Chassis 

Bdse 
Rotor Fully Open 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

2nd I.F. Pri. (1) 
and See. (2) 

1st I.F. Pri. (3) and 
Sec. (4) 

ADJUST 
FOR 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

Oscillator C-41 

Maximum 
Output 

SIGNAL GENERATOR 
THROUGH 

DUMMY 
ANTENNA 
2500 mmf 

CONNECT 
GENERATOR 
OUTPUT TO 

6BA6 2nd i-F 
Pin 1 end Chassis 

6BA6 2nd I F 
Pin 1 and Chassis 

6BA6 1st l-F 
Pin 1 and Chossit 

ADJUST FREQUENCY 
SETTING 
10.7 MC 

SWITCH 
SETTING 

FM Oiscnm motor Disc. Pri. (5) 
Note A 

Disc. Sec. (6) 
Note B 

Maximum 
Deflection 

2500 mmf Rotor Fully 
Open 

10.7 MC 
Note C 

2500 marf 2nd l-F Pri. (7) 
Sec. (8) Note D 

Maximum 
Deflection 

Discriminator 10.7 MC 68A6 Isl l-F 
Pin 1 and Chassis 

Junction C-32A & 8 
(Dual 100 mmf cond.) 

And chassis 

2500 mmf Disc. Pri. (5) 
Note D 

Maximum 
Deflection 
Maximum 
Deflection 

2500 mmf Rotor Fully 
Open 

1st l-F Pri. (9) 
A Sec. (10) 

2nd l-F Pri. (7) 
& Sec. (81 

Disc. Pri. (5) 
In Order Shewn 

Note D 
Disc. See. (6) 

Note 8 
10.7 MC Same as above 2500 mmf 

RICHECK l-F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.5 Disconnect built - in dipole 

antenna ond connect gen- 
erator to dipole terminals 
with resistor In series. 

300 ohms 1 FM Refer Fully 
Open 

OK. C-25 

Antenna 104.5 Same as above 300 ohms FM Ant. C-39 

Deflection 
Maximum 

A AJTBAJA.! A * ***** A es ejeeew—.   ...     r-M* a mvjuoimcni* IN UHDtR GIVEN 

FM ALIGF 
NOTE A—The xero center scale DC vacuum tube voltmeter is to be 

connected between chassis ground and the AVC line. 
A signal of .1 volt mutt be fed into the receiver for 
this adjustment. 
Note output voltage on the zero center DC vacuum 
tube voKmeter. 

NOTE 8—Diseonneet zero center DC vacuum tube voltmeter from 
AVC and connect If at the audio takeoff point at the 

4T NOTES 
27 K ohm resistor (R-10) and its junction with the terminal 
strip. Adjust for zero voltage Indleatlen. 

NOTE C—AM l-F ceils must be aligned before attempting to ollan 
the FM l-F ceils. 

NOTE D—Connect zero center DC vacuum tube voltmeter as in Note 
A, Adjust Input to give same output on the zero center DC 
vacuum tube voltmeter as In Note A. 



ERY WARD Uil 
MODEL 15WG-2 749P 

Oty. Uiad In S«l 1*1. No. Port No. Doicrlplion In Sol 

" CAPACITORS CJ6 
-1 14A209 Gang Condenser Assembly    1 £-37 

REPLACEMENT PARTS LIST 

17A235 2-24 mmf 
47X559 130 mm» 

47X507 5000 mm! 

Trimmer  1 
Ceramic  I 

200 V Twbular  1 
400 V Tubular I 
400 V Tubular  \ 

7-2 9A2060 
T-3 9A2062 
t-4 9A2061 
T.5 9A2063 
T-6 9A2161 
T 7 9A2065 

Port o» 7 2 (ht l-F Tram. FM) 

Port of T-3 (lit l-F Tram. AM) 

Part of T-S (2nd l-F Tram. AM) 

Port of T-4 (2nd l-F Tram. FM) 

47X112 90-90 mmf Dual Mica. .. 

Port of T-6 (Discriminator Trans.) 
47X492 2700 mmf Molded Mica 

9-1 B89470 
8-2] 
R-6 M5102 
R-9 | 

M1 
R-5 1 
R12' B84682 

Port of C-l (Gang Condenser) ^-7 9A2065 

68 mmf Ceramic  1 T-8 9A2067 
RESISTORS T.9 91X134 

}hm> Warn T-I09A2209 
47 0.5 Carbon  1 T-1193X290 

47X468 220 mmf 

45X361 5 mf 

47X957 2.2 mmf 

47X958 30 mmf 
47X923 10 mmf 
17A293 1-8 mmf 

666503 .05 mf 

H66I02 .001 mf 
47X470 330 mmf 
47X508 500 mmf 

866203 .02 mf 
D66502 .009 mf 

Ceramic  2 

Ceramic  2 

Trimmer  1 

jjq Y Dry Elpctrelylic 1 R-31 
390 V 
800 V Tubular....  1 ^ 

Molded Mica I l.j 
Ceramic  1 ^.3 

Dual Ceramic.... 1 ^ 

200 V Tubular  1 T"1 

400 V Tubular  I 

R-7 1 
R-29 I 885473 
R-10 B85273 
r-ii 43X233 
R-14 1 
R-16 { B85104 
R-19 • 885223 
R-17 884221 
R 18 
R-24 885474 
R-26 
R-20 685153 
R-21 36X372 
R-23 40X341 
R-27 885106 
R-28A \ 
R 288 \ 43X224 
R-29 689109 
R-30 B8427I 
R-31 684274 

11 39A3 
1-2 9A2103 
13 39A9 
1-4 3SA8 
T-1 9A1972 

19 K 
.9 meg. 

1.0 meg. 
10 meg. 
1000 
1400 
I meg. 
270 
270 K 

Carbon  3 

Carbon  2 

0 5 Carbon  2 
0.5 Carbon  1 

0.9 Wirewound .... 1 
0.5 Carbon  2 
0.3 Carbon  1 
0.3 Carbon  1 

0.3 Carbon 3 

0J Carbon  1 
Volume Control 81 Switch 1 

Tone Central 1 
0.9 Carbon  1 

T-12 9A2066 

1st l-F Trans. (FM)   
Tst l-F Trans. (AM) 
2nd l-F Trans. (FM)   
2nd l-F Trans. (AM)    
Ditcriminator Transformer ..., 
Oscillator Co" (AM)   
Oscillator Coil (FM)   
Output Tronsformer    
Dipole Antenna   
Power Transformer 
Antenna Coil (FM)   

MISCELLANEOUS 
8" PM. Speaker   

Tube Sachet—Octal (8 prong) 
Maided   

Tube Socket (Isl 6BA6)  

Tube Socket 

Tube Socket (Miniature)   

Tube Socket (12AT7)   

Phono Socket—Single Pin Tip, 

Bond Change Switch   

line Card and Plug Assembly. 

Escutcheon   

Carbon  1 
Carbon  1 
Carbon  1 

TRANSFORMERS AND COILS 

Insulated Choke   I 
Parasitic Choke Alterably   1, 
Insulated Choke   ' 
Insulated Choke —   1 4 
"8" Range loop Antenna   1 

98X729 
24X446 
15X251 

25X16)6 
7AI03 
7A199 
26X486 
41X88 
28X113 

Knob  ........ 
DIAL AND DRIVE ASSEMBLY 

Dial Glass    
Idler Pulley   
Pointer   

> Dial Bracket   
No. 47 Pilot Light Bulb   
Pilot light Socket Assembly ... 
Drive Shaft     

Reflector, Dial light     
Drlvo Cord Tension Spring 

T-1 
LOOP 
ANTENNA 

FM SEC. ADJ. 
AM SEC. ADJ. \ 

\ \ 

T-3 T-2^ I 
larl FHsr !.F. 
r4A/ \FM \ 

'C-39 FM R-F ADJ. 

•C-41 AM 0SC. ADJ. 

'C-25 FM 0SC. ADJ. 

7^ AM^EC. ADJ. 
PRI. ADJ. 

1/ f 
7-C-2 LOOP ANT. 
/ TRIMMER 

14 no i.r. 
1 FM . 

T-6 

FM DISC. 

AM PRI. ADJ. 

^\(S) \ \ ® > ® 
FMSEOVDJA AM PRI. ADJ. \—-SEC. ADJ 

LFM PRI. ADJ. 

FM PRI. ADJ. (j) 

(5) A96-2536 
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2-58 MONIGOMiHY W 

Power Supply. 
\A IdAw 

105-125 volts AC 60 cycles, 
60 watts. 80 watts with record 
changer. 

Frequency Ranges Broadcast.540-1600 KC 
Frequency Modulation 88-108 MC 

Intermediate Frequency... AM—455 KC 
FM—10.7 MC 

GENERAL DESCRIPTION 

Selectivity.. 

This is a two band, seven tube (plus rectifier tube) AM and 

FM receiver with automatic record changer. The l-F stages 

use high gain miniature type tubes. Built-in Air Wave 

Aerials are provided for the FM and Broadcast bands. AM Sensitivity  

Features include, a grounded grid R-F amplifier stage on 

the FM band, compensator circuits to prevent oscillator Sensitivity 

drift, automatic volume control, beam power output 

stage, PM dynamic loud speaker and an electrostatic 

shield in the power transformer to reduce power line noise. Power 0u,Pu,  

AM—45 KC brdad at 1000 times 
signal, measured at 1000 KC 
l.F. FM—200 KC broad at 2 times 
down 
l.F. FM—950 KC broad at 200 
times down 

..(For .5 watt output with external 
antenna) 25 microvolts average 

..(For .5 watt output) 
25 microvolts average 

4.5 watts maximum 
2.5 watts 10% distortion 

The receiver and record changer are housed in a console 

combination cabinet with controls provided for tuning, 

volume, tone and band or phono selection. 

Loud Speaker 12" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

)2AT7^i:® 6BA6 
6AV6 6V6GT 5V3GT 
rtf 6AL5J y~ 

PHONO AUO/O INPUT 
i rrs-s "V 

DlPOLf ANTENNA CONNECTIONS 
KNlPE DISCONNECT TERUINAL S 

Tube and Dial Limp I 6BE6 AM Converter & FM Osc. 
Complement 1 6BA6 Ist l-F Amplifier 

1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, AM 

2nd Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
1 12AT7 R-F Amplifier & Mixer 
2 No. 47 Dial Lamps 

DRIVE CORD REPLACEMENl 

DIAL POINTER CORD 

Use a new 10X38 drive cord assembly or a new length of 
cord 48 inches long for the installation. Install the cord as 
shown in the illustration, winding three turns clockwise 
around the drive shaft with the turns progressing away from 
the chassis. After completing the installation rotate the drive 
shaft a tew turns to take up the slack in the cord. 

POINTER CLAMP 

DIAL BRACKET 

DIAL STRING 

TENSION X 
/ SPRINGi 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION. 
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MODEL l5WG-27<2 

T-l 
LOOP 
ANTENNA 

u 

@ 
FM SEC. ADJ. 

AM SEC. ADJ. \ 

^0 \ \ 

i T-3 T-2 I 
ISTIF. 1ST IF. 
\AM FM \ 

C-39 FM R-F ADJ. 

■C-41 AM OSC. ADJ. 

'C-25 FM OSC. ADJ. 

^ .Sc .ADJ. 
PRI. ADJ. 

[1-41 
2 NO I.F. 

1 FM . 

i-i 2ND I.F.| 
\AM T-6 

FM DISC. 

2 LOOP ANT. 
TRIMMER 

AM PRI. ADJ. 

-n® \ \ 0 > @ 
FMSEC. ADJ.\ AM PRI. ADJ. v—SEC. ADJ. 

*-FM PRI. ADJ. 

•FM PRI. ADJ. 

A96-2536 

6BA6iaft 
IST,r>« 

6BA6/^^p 6ALS/gut SV 2 NO ^il-jSppL 6lsf-^ 

^.JSATT^te, A,v ; 

LX "f" R F 
-^AMPLIFItR OAVe AND MIXER AM2ND0ET. AVC 
STANDARD TUBS SOCKET SYMBOLS 
H-HEATER Dr-OIOOE PLATE 
C-GRIO P -PLATE 
R-CATHODE li - INTERNAL SHIELD 

6BE6 STAND A Bt 
AM H-HEATER 

CONVERTER C-GRIO 
AND FM OSC. R-CATHODE 

SVSGT 
W: OUTPUT 

i&y FM R-F Tr-^AMPLIFItR '• AND MIXER 

TUBE SOCKET VOLTAGES 

Socket voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages are between the socket 
term foal and chassis ground. Plate, screen and cathode 
voltages were taken with a 1000 ohm-per-volt meter with 
a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt-meter. 
Conditions of measurement are; 

Line voltage  117 Volts AC 
Signal Input None 

A variation of ±10% is usually permissible. 

ALIGNMENT PROCEDURES 
AM STAGES 

The following is required for aligning; 
An All Wove Signal Generator Which Will Provide an Accurately 

Calibrated Signal at the Test Frequencies at Listed. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

— .1 mf, and 50 mmf. 

SIGNAL GENERATOR 

Volume Control Max'mom all Adjustments. 
Connect Radio Chassis to Ground Post of Signal Generator with a 

Short Heavy lead. 
Allow Chassis and Signal Generator to "Heat Up" for Several 

Minutes. 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 
455 KC Control Grid 

Iff ABA A Pin Nn. 1 
.1 mf Chassis 

Base 
455 KC Control Grid 

6BE6 Pin No. 7 
Ist Out. 

.1 mf Chassis 
Base 

455 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

1620 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

1400 KC External 
Antenna Terminal 

50 mmf Chassis 
Base 

GANG 
CONDENSER 

SETTING 
Rotor Fully Open 

Rotor Fully Open 

Rotor Fully 
Open 

Rotor Fully Open 

Turn Rotor to Max. Output 
Set Pointer to 1400 KC 

See Note A 

2nd I.F. Pri. (1)  I C-- 
1st I.F. Pri. (3) and 

See. (4) 

2nd l-F Pri. (1) 
and See. (2) 

Oscillator C-41 

ADJUST 
FOR 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 



Y WARD 

p. ^ . ...... ,'on* ,or negarive readinasl. Dummy Antennas and l-F Load.ng Re.i.lor-2500 mmf, 300 ohms Allow chassis and signal generator to "Heot Up" for several minutes 

SIGNAL Gl ENERATOR 
CONNECT THROUGH ■ Akin 

    

FREQUENCY 
SETTING 

GENERATOR 
OUTPUT TO 

DUMMY 
ANTENNA 

D M Pf U 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 
ADJUST 

ADJUST 
FOR 

DiscrSminalor 10.7 MC 6BA6 2nd l-F 
Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Pri. (5) 
Note A 

Maximum 
Deflect Ion 10.7 MC 6BA6 2nd IF 

Pin 1 and Chassis 
2500 mmf FM Rotor Folly 

Open 
Disc. Sec. (6) 

Note B l-F 10.7 MC 
Note C 

6BA6 1st l-F 
Pin 1 and Chassis 

2500 mmf FM Rotor Folly 
Open 

2nd l-F Pri. (7) 
Sec. (8) Note D 

Maximum 
Deflection 

Discriminator 10.7 MC 6BA6 1st l-F 
Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Pri. (5) 
Note D 

Maximum 
Deflection IF 

• 
10.7 MC Junction C-32A & 8 

(Dual 100 mmf cond.) 
And chassis 

2500 mmf FM Rotor Folly 
Open 

1st l-F Pri. (9) 
& Sec. (10) 

2nd l-F Pri. (7) 
& Sec. (8) 

Disc. Pri. i5) 
In Order Shown 

Note D 

Maximum 
Deflection 

10.7 MC Same as above 2500 mmf FM Rotor Fully 
Open 

Disc. See. (6) 
Note 8 

 mcheck i.f adjustments in order given 
108.5 I Ditconnect built-in dipolel 300 ohmi I FM I 

I antanna and connact gen- 
erator to dipola terminals 
with resistor In series. 

Some as above 300 ohms 

FM Rotor Fully 
Open 

FM Tone rotor for 
max. AVC voltage 

Ose. C 25 Deflection 
Maximum 

Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A—The zero center seale DC vacuum tube voltmeter is to be 27 t 

connected between chassis ground and the AVC line. itrip 
A signal of .1 volt must be fed into the receiver for 
this adjustment. NOTE C—AM 
Note output voltage on the zero center DC vacuum 'he 
tube voltmeter. 

NOTE D—Con NOTE B—Disconnect zero canter DC vacuum tube voltmeter from A. A 
AVC and connect It at the audio takeoff point at the vocu 

27 K ohm resistor (R-10) and its junction with the terminal 
strip. Adjust for zero voltage Indication. 

C—AM l-F coils must be aligned before attempting to align 
the FM l-F coils. 

NOTE D—Connect zero center DC vacuum tube voltmeter as In Note 
A. Adjust input to give same output on the zero center DC 
vacuum tube voltmeter as in Note A. 

tef. No. Port No. 

14A209 
17A235 
47X559 

Oescrlptien 

CAPACITORS 

REPLACEMENT PARTS LIST 

C-Uj 
C-15 1 Qty. Used in Sot 

Gang Condenser Assembly   1 
2-24 mmf 
130 mmf 

5000 mmf 

Trimmer  1 
Ceramic  1 

Ceramic  8 

Part of T-2 (1st l-F Trans. FM) 

Port of T 3 (1st l-F Trans. AM) 

Port of T-5 (2nd l-F Trans. AM) 

47X492 

47X468 

45X361 

Port of T-4 (2nd l-F Trans. FM) 

50 50 mmf Dual Mica .. 1 

Part of T-6 (Discriminator Trans.) 
2700 mmf Molded Mica 1 

220 mmf 

5 mf 

2.2 mmf 

30 mmf 
1 0 mmf 
18 mmf 

Ceramic  2 

100 V Dry Electrolytic 1 

Ceramic  I 
Ceramic  1 
Trimmer  1 

.05 mf 200 V Tubular  2 

20 mf 25 V 
20 mf 350 V _    
40 mf 350 V D'r EI-£,rol»"lc 1 

40 mf 350 V 
.001 mf 800 V Tubular  1 
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MODEL 15WG-2752D 

R«l. No. Part Mo. Do script Ion 
Qty. UMd 

lo Sot 

C-32A ) 
C-32B ) 

47X470 
47X308 

866203 
D66502 
866103 
D66104 
D66203 

883153 
36X372 
40X310 
B85106 

330 mmf Moldod Mica.... 1 
500 mmf Ceramic   1 

100 mmf Dual Coramic.... 1 

.02 mf 200 V Tubular  1 
.005 mf 400 V Tubular..  1 
.01 mf 200 V Tubular  1 
.1 mf 400 V Tubular.......— 1 
.02 mf 400 V Tubular  1 

Part of C-1 (Gang Condenser) 

68 mmf Ceramic  1 
RESISTORS 

)hm» Watts 
47 0.5 Carbon  1 

1000 0.5 Carbon  3 

0.5 Carbon  2 

885473 

885273 
43X233 

885104 

0.5 Carbon  3 

47 K 0.5 Carbon  2 

27 K 0.3 Carbon  1 
3.6 0.5 Wirewound .... 1 

100 K 0.3 Carbon  2 

22 K 0.5 Carbon  1 
220 0.5 Carbon   1 

470 K 0.5 Carbon 3 

15 K 0.5 Carbon  1 
.5 meg. Volume Control & Switch 1 
.5 meg. 
10 meg. 
1000 
1400 
1 meg. 
270 
270 K 

Tone Control 1 
Carbon  1 

Wirewound 1 

Carbon  1 
Carbon  1 
Carbon  1 

TRANSFORMERS AND COILS 

L-l 35A5 Insulated Choke   
L-2 9A2103 Parasitic Choke Assembly   
1-3 a n I J r-L, ^ 1. _ MlVVISflVU   
L-4 35A8 Insulated Choke   
T-l 9A1972 "8" Range Loop Antenna .... 
T-2 9A2060 1st l-F Trans. (FM)   
T-3 9A2062 1st l-F Trans. (AM)   
T-4 9A2061 2nd l-F Trans. (FM)   
T-3 9A2063 2nd l-F Trans. (AM)   
T-6 9A2I61 Discriminator Transformer   
T-7 9A2065 Oscillator Coil (AM)   
T-8 9 A2067 Oscillator Coil (FM)   

T-9 51X134 Output Transformer  .1 
T-10 9A2004 Dipole Antenna   1 
T-ll 53X290 Power Transformer   1 
T-12 9A2066 Antenna Coil (FM)   I 

MISCELLANEOUS 

12A502 12" P.M. Speaker   1 

3A435 Tube Socket—Octal (8 prong) 
Molded    2 

3A426 Tube Socket (lit 6BA6) — 1 

3A427 Tube Socket   1 

3A443 Tube Socket (12AT7)  1 

3A439 Tube Socket (Miniature)   3 

3A305 Phono Socket—Single Pin Tip  1 

2A393 Band Change Switch   1 

13X546 Lino Cord and Plug Assembly  1 

4X1049 Escutcheon   1 

10A7J4 Knob   4 

DIAL AND DRIVE ASSEMBLY 

58X729 Dial Glass   1 
24X446 Idler Pulley     2 
15X251 Pointer    1 
25X1616 Dial Bracket   1 
7A103 No. 47 Pilot Light Bulb   2 
7A199 'Pilot light Socket Assembly   1 
26X486 Drire Shaft   1 
41X88 Reflector. Dial Light   2 
28X113 Drive Cord Tension Spring   1 
10X38 Drive Cord Assembly  1 
19X192 "C" Washer (Mtg. drive Shaft) 2 
6X66 Rubber OTommet (Mtg. 

gong cond.)   3 

TYPE W-28A176 RECORD CHANGER PARTS 
W-15X106-26 Motor Assembly. 60 cycles 

105-125 Volts AC   1 

W-49X123-5C Pickup Arm   

W-R A7M-1 Crystal Cartridge A Needles 

W-R-13017 Needle. Microgroove (Red) .. 

W-R-13016 Needle. Regular   
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GENERAL DESCRIPTION 

This Is a two band, seven tube (plus rectifier tube) AM and 
FM receiver. Controls are provided at the front of the 

cabinet for tuning, volume, tone and band or phono 

selection. A phono input, socket is provided at the rear 

of the receiver to which a record player may be connected. 

The l-F stages use high gain miniature type tubes. Air 

Wave Aerials are provided for the FM and Broadcast 

bands. Features include, a grounded grid R-F amplifier 

stage on the FM band, compensator circuits to prevent 

oscillator drift, automatic volume control, beam power 

output stage, PM dynamic loud speaker and an electro* 

static shield In the power transformer to reduce power line 

6AV6 CVC-GT 5r3-GT 
Irtf 6AL5 i /  

PHOHO AUDIO INPUT 
\ ^ 
D/POLt ANTtMMA CONNCCnONS 

LRrop'"0 *9^ 52'fe o I SCON NIC T NOTOA TtPMINALS 

MONTGOMERY WARD 

MODEL ] 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 60 cycles, 6C 
watts. 80 watts with record 
changer. 

Frequency Ranges. Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 

Intermediate Frequency... AM—455 KC 
FM—10.7 MC 

Selectivity. AM—45 KC broad at 1000 tlmei 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 timei 
down 
I.F. FM—950 KC broad at 701 
times down 

AM Sensitivity (For .5 watt output with externa 
antenna) 25 microvolts average 

FM Sensitivity (For .5 watt output) 
25 microvolts average 

Power Output .*.... 4.5 watts maximum 
2.5 watts 10% distortion 

Loudspeaker 8" PM Dynamic 

Voice Coll Impedance 3.2 ohms 400 cycles 

Record Changer  See Manual 5096A 

Tub# and Dial .Lamp 1 6BE6 AM Converter & PM Osc 
Complement t 6BA6 1st l-F Ampirfier 

1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, AAl 

2nd Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
1 12AT7 R-F Amplifier & Mixer 
2 No. 47 Dial Lamps 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 
Use a new 10X38 drive cord assembly or a new length of 

cord 48 Inches long for the installation. Install the cord as 
shown in the illustration, winding three turns clockwise 
around the drive shaft with the turns progressing away from 

the chassis. After completing the installation rotate the drive 
shaft a few turns to take up the slock in the cord. 

-POINTER CLAMP 

DIAL BRACKET 

DIAL STRING 

TENSION \ 
/ SPRINGi 

GANG CONDENSER 
IN PULLY CLOSED 
POSITION. 

62Z.i75-4. 451 
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eBAe 
2 HO I F. j 

6AL5. 
01 sc. "a 

^ '» AND MIXER AM 2NO DET. AVC 
' 6BE6 STANDARD TUBE SOCKET SYMBOLS 

AU H-MEATER Or-OlOOE PLATE 
CONVERTER C-GRID P-PLATE 
ANOFMOSC. K-CAThOO£ U - INTERNAL SHIELD 

6V6GT 
•V-J OUTPUT 

Ret. No. Port No. 
Qty. U*od 

Description !•» Sot 

CAPACITORS 

C-l 14A209 Gang Condenser Assembly   1 
C-2 
C-3 
C-4 
C-3 
CP 
C-10 
C-11 
C-17 
C-27 
C-43 

17A235 
47X559 

47X507 

2-24 mmf Trimmer    1 
1 L f] mmf i m r n m j r 1 ■ OkJ mini v-viuimw — • 

3000 mmf Ceramic .. .... 8 

C^| 
C-7 | Port of T-2 (lit l-P Trans. FM) 

C-8 Part of T-3 (lit l-F Trans. AM) 
C-l 2 
C-l 3 Part of T-5 (2nd l-F Trans. AM) 

C-14 
C-13 1 

Part of T-4 (2nd l-F Trans. FM) 

C-l 64 
C-16B j 47X112 50-50 mmf Dual Mica.... 1 

C-18 Part of T-6 (Discriminator Trans.) 
C-19 47X4P2 2700 mmf Molded Mica 1 

rt IU7o 
KIM 
EEtW 47X468 

C-21 45X361 
C-22 ) 
C.42( 47X537 

C-23 47X558 
C-24 47X523 
C-25 17A253 
C-26) 
C-44 f 866503 

C-28A1 
C-28B | 
C-28C f 45X359 

C-28D ) 
C-2P H66102 
C-30 47X470 
C-31 47X508 
C 32A } 
C-32B { 76X4 

C-33 B66203 
C-34 D66502 
C-36 B66103 
Ct37 D66104 
C-38 D66203 
C-39 ) 
C-4li 
C-40 47X471 

is usually permissiDie. 

220 mmf C«ramic  2 

5 mf 100 V Dry Electrolytic 1 

2.2 mmf Cvramic   2 

30 m«nf Ceramic  1 
10 mmf Ceramic  1 
1-8 mmf Trimmer  1 

.05 mf 200 V Tubular  2 

20 mf 25 V 
D"E,—"k ' 

40 mf 350 V 
.001 mf 800 V Tubular  I 
330 mmf Molded Mico 1 
500 mmf Ceramic  1 

100 mmf Ouai Ceramic ... 1 

.02 mf 200 V Tubular  1 
.005 mf 400 V Tubular  I 
.01 mf 200 V Tubular 1 
.1 mf 400 V Tubular  1 
.02 mf 400 V Tubular   1 

Port of C-l (Gang Condenter) 

68 mmf Ceramic  1 
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NODEL 13WG-2752 

REPLACEMENT PARTS LIST (continued) 

R«l. No. Port No. 
Oty. U>«d 

In Sot 

RESISTORS 

36X372 
40X341 

Ohms Wotts 
B85470 47 0.5 Carbon  . 1 

B85102 1000 0.5 Carbon  .. 3 

884680 68 0.5 Co'bon   . 2 

684682 6800 0.3 Carbon   3 

B05473 47 K 0.3 Carbon 2 
885273 27 K 0.5 Carbon  .. 1 
43X233 3.6 0.5 Wlrewound.. .. 1 
883104 100 K 0.5 Carbon  .. 2 
B85223 22 K 0.5 Carbon  .. 1 
684221 220 0.5 Carbon  .. 1 

B85474 470 K 0.5 Carbon  . 3 

B85153 15 K 0.5 Carbon  .. I 
.5 m«g. Volume Control & Switch 1 

1.0 meg. 
B85106 10 meg. 

43X224 'WO 43X224 1400 
B85105 1 meg 
B84271 270 
B84274 270 K 

Tone Control 1 
Carbon  1 0.5 Carbon  1 

f'J Wlrewound.... 1 ft.U 
0.5 Carbon  1 
0.5 Carbon  1 
0.5 Carbon  1 

TRANSFORMERS AND COILS 

33A5 insulated Choke   
9A2103 Parasitic Choke Assembly ... 
35A9 Insulated Choke   
35A8 Insulated Choke  ..........  
9A1972 "6" Range loop Antenna 
9A2060 lit l-F Trans. (FM)   
9A2062 lit l-F Trans. (AM)   
9A2061 2nd l-F Trans. (FM)   
9A2063 2nd l-F Trans. (AM)  
.9A2161 Discriminator Transformer. ... 
9A2065 Oscillator Coil .(AM)   
9A2067 Oscillator Coil -(FM)  .—..... 
51X134 Output Transformer   
9A2209 Dipole Antenna    
53X290 Power Tronsformer   
9A2066 Antenno Coil (FM)>   

Ref. Ne. Part Ne. 
Qty. Used 

In Set 

MISCELLANEOUS 

8" P-M. Speaker   

Tube Socket—Octal (8 prong) 
Molded   

Tube Socket (1st 68A6). 

Tube Socket 

Tube Socket (Miniature) 

Tube Socket (12AT7) 

Phono Socket—Single Pin Tip  

Band Change Switch 

Line Cord and Plug Assembly.. 

Escutcheon 

DIAL AND DRIVE ASSEMBLY 
58X729 Dial Glass    
24X446 Idler Pulley   
15X251 Pointer   

25X1616 Dial Brocket     
7A103 No. 47 Pilot Light Bulb   
7A199 Pilot light Socket Assembly   
26X486 Drive Shaft   
41X88 Reflector, Dial tight   
28X113 Drive Cord Tension Spring   
10X38 Drive Cord Assembly   
19X192 "C" Washer (Mtg. drive Shaft) 2 
6X66 Rubber GTommet (Mtg. 

gang cond.)   3 

TYPE V-28A172 RECORD CHANGER PARTS 
Motor Assembly, 60 cycles 

V«t». at i 
V-3429B Pickup Arm   
W-R-A1M Crystal Cartridge 6> Needles   
W-R-13017 Needle, Mlcrogroove (Red) .......... 
W-R-13016 Needle, Regular     
NOTE—Specify port number stamped on motor atsemb 
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ODEL 15WG-2752E 
ALIGNMENT PROCEDURES 

AM STAGES 
The following ii required for aligning: 
An All Wave Signal Generator Which Will Provide an Accurately 

Calibrated Signal at the Test Frequencies at listed. 
Output indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

— .1 ml, and 50 mmf. 

Volume Control Maximum all Adjustments. 
Connect Radio Chassis to Ground Post of Signal Generator with a 

Short Heavy Lead. 
Allow Chassis and Signal Generator to "Heat Up" for Several 

Minutes. 

SIGNAL GENERATOR 

FMQUiNCY 
SCTTINO 
455 KC 

1620 KC 

1400 KC 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 
■2225^ 

Control Grid .1 mf Chassis 
lit 6BA6 Pin No. 1 Base 

Control Grid .1 mf Chassis 
6BE6 Pin No. 7 Bate 

IstOet.' 
Control Grid .1 mf Chassis 

6BE6 Pin No. 7 Bate 
Control Grid .1 mf Chauit 

6BE6 Pin No. 7 Bate 
External 50 mmf Chassis 

Antenna Terminal Bate 

mmm ADJUST ADJUST 
FOR SETTING 

Rotor Fully Open 2nd I.F. Pri. (1) 
and Sec. (2) 

Maximum 
Output 

Rotor Fully Open 1st I.F. Pri. (3) and 
Sec. (4) 

Maximum 
Output 

Rotor Fully 
Open 

2nd l-F Pri. (1) 
and See. (2) 

Maximum 
Output 

Rotor Fully Open OscHlator C-41 

Yum Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Output 

NOTE A—If the pointer it not at 1400 KC an the dial, reset pointer to the 1400 KC mark on the dial scale. 

m STAGES 
The following It required for aligning; Zero 

An accurately calibrated signal generator providing unmodu- appn 
lated signals at the test freque ndes listed below. ('f 0 

Non-metallic screwdriver. *.<,CU, 
lions 

Dummy Antennas and l-F Loading Resistor—2500 mmf, 300 ohms Allov 

Zero center scale DC vacuum tube voltmeter having a range of 
approximately 3 volts. 
(If a sere center scale meter is not available, o standard scale 
vacuum tube voltmeter may be used by reversing the meter connec- 
tions for negative readings). 
Allow chassis and signal generator to "Heat Up" for several minutes. 

SIGNAL GENERATOR 

Oiscriminoter 

FREQUENCY 
SETTING 
10.7 MC 

10.7 MC 
Note C 

Discriminator 

10.7 MC 

CONNECT 
GENERATOR 
OUTPUT TO 

6BA6 2nd l-F 
Pin 1 and ChaMis 

6BA6 2nd l-F 
Pin 1 and Chassis 

6BA6 I st l-F 
Pin I and Chassis 

6.BA6 1st l-F 
Pin 1 and Chassis 

Junction C-32A & B 
(Dual 100 mmf cond.) 

And chassis 

Some as above 

THROUGH 
DUMMY 

ANTENNA 
2500 mmf 

2500 mmf 

SWITCH 
SETTING 

FM 

2500 mmf 

2500 mmf 

GANG 
CONDENSER 

S 
Rotor Fully 

Open 
Rotor Folly 

Open 
Reter Fully 

Open 

Rotor Fully 
Open 

Rotor Fully 
Open 

Disc. Pri. (5) 
Note A 

Disc. Sec. (6) 
Note B 

2nd l-F Prl. (7) 
Sec. (8) Note D 

Disc. Prl. (5) 
Note D 

1 st l-F Prl. (P) 
& Sec. (10) 

2nd l-F Pri. (7) 
& Sec. (8) 

Disc. Pri. (5) 
In Order Shewn 

Note D 
Disc. Sec. (6) 

Note B 

Maximum 
Deflection 

Maximum 
Deflection 

Maximum 
Deflection 
Maximum 
Deflection 

Disconnect built - in dipole 
antenna and connect gen- 
erator to dipole terminals 
with resistor in series.  

Same as above 

RECHECK l-F ADJUSTMENTS IN ORDER GIVEN 

FM Rotor Fully 
Open 

Ose. C-23 

Ant. C-39 

Deflection 
Maximum 

Maximum 
Deflection 

RECHECK AKHNNA A OSC. ADJUSTMENTS IN ORDER GIVEN 

PM ALIGNMENT NOTES 
NOTE A—The xero center scale DC vacuum tube voltmeter is to be 27 t 

connected between chassis ground and the AVC line. strif 
A signal of .1 volt must be fed into the receiver for 
this adjustment. NOTE C—AM 
Nate output voltoge 6n the xero center DC vacuum 
tube voltmeter. _ _ 

27 K ohm resistor (R-10) and its junction with the terminal 
strip. Adjust for xero voltoge indkatioa. 

NOTE C—AM l-F coils must be aligned before attempting to align 
the FM l-F coils. 

NOTE 8—Disconnect zero center DC vacuum tube voltmeter from 
AVC and connect It at the audio takeoff point at the 

NOTE D—Connect sere center DC vacuum tube voltmeter as in Note 
A, Adjust input to give tame output on the zero center DC 
vacuum tube voltmeter at in Note A. 
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MODEL 13WG-2758A 

6V6GT 

MM* 

6AL5 
ftssc. H 

6BA6 
JNO'F J 

12AT7 

in / FMHF T^AMPLIFIER p» AND MIXER 

Drr5a4y*--or, 
6AV6 

AM 2ND DET. AVC 
1 66E6 STAND A/to TUBE SOCKET STMOOLS 

AM H-HEATER DP-DIODE PLATE 
CONVERTER G-GRlD P-PLATE 
AND FM OSC. K - CATHODE Is-INTERNAL SHIELD 

TUBE SOCKET VOLTAGES 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 

*• JrEUrKAIIUrO Socket voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages are between the socket 

105-125 volts AC 60 cycles, termfnal and chassis ground. Plate, screen and cathode 

chaiTe?5 60 watts w,,k record voj}ages were taken with a 1000 ohm-per-volt meter with a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt-meter. 

Broadcast 540-1600 KC .... , . 
c _  i . .. oo irto kir Conditions of measurement are; Frequency Ranges Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 

intermediate Frequency.. AM—455 KC 
FM—10.7 MC 

Line voltage 117 Volts AC 
Signal Input  ...None 

A variation of ^10% is usually permissible. 

6AV6 6V6-GT 6X5GT 
lf^.6AL5 i ✓ » 

"nOHO *UDIO INPUT 

CUPOLf ANTENNA CONNSC11ONS 

SLEf VING 
J i\ ^ 

12. 0"0'NlfE DISCONNECT NOTOP TEPhHNAL 5 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Selectivity  AM—45 KC broad atx1000 times 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 times 
down 
I.F. FM—950 KC broad at 200 
times down 

AM Sensitivity (For .5 watt output with external 
antenna) 25 microvolts average 

FM Sensitivity (For .5 watt output; 
25 microvolts average 

Power Output  

loud Speaker  

Voice Coil Impedance.. 

Record Changer .... 

. 1.9 watts maximum 
0.8 watts 10% distortion 

..10" PM Dynamic 

..3.2 ohms 400 cycles 

.See Manual 5089A 

Use a new 10X72 drive cord assembly or a new length of 
cord 44 inches long for the installation. Install the cord as 
shown in the Illustration, winding three turns clockwise 
around the drive shaft with the turns progressing away {ram 
the chassis. After completing the installation rotate the drive 
shaft a few turns to take up the slack in the cord. 

Tube and Dial Lamp I 6BE6 AM Converter & FM Osc. 
Complement 1 6BA6 1st l-F Amplifier 

1 6BA6 2nd l-F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 'Audio Amplifier, AM 

2nd Detector and AVC 
I 6V6GT Audio Output 
1 6X5GT Rectifier 
1 12AT7 R-F Amplifier & Mixer 
2 No. 47 Dial Lamps 

O'AL STRING 

PCXMllfc Cl AmS 

MACAtI / W* 

COHOCNSt" IN fULLI CLOUD POSITION 

-OBlTf SHAFT 



MONTGOMERY WARD Pi 

An All 
C 

Output 

IE 3E 
CONNECT 
GROUND 

TO 
Chassis 

Base 
Chassis 

Bat# 

FREQUENCY 
SETTING 
455 KC Control Grid 

1st 6BA6 Piis No. 1 
Control Grid 

6BE6 Pin No. 7 
1st Dot. 

Control Grid 
6BE6 Pin No. 7 

Control Grid 
6BE6 Pin No. 7 

2nd l-r Pri. (1) 
and Soc. (2) 

Oscillator C-41 

Rotor Fully 
Opon 

Rotor Fully Opon Maximum 
Output 

Maximum 
Output 

1620 KC 

Turn Rotor to Max. Output 
Sot Pointor to 1400 KC 

Soo Note A 

Antenna C-2 

a 

SIGNAL GENIRATOR 
ADJUST 

FOR 
GANG 

CONDENSER 
SETTING 

Rotor Fully 
Opon 

Rotor Fully 
Opon 

Rotor Folly 
Opon 

THROUGH 
DUMMY 

ANTENNA 
2500 mrnf 

CONNECT 
GENERATOR 
OUTPUT TO 

6BA6 2nd l-F 
Pin 1 and Chauii 

6BA6 2nd l-F _ 

Pin 1 and Chauit 
6BA6 1st l-F 

Pin 1 and Chauit 

SWITCH 
SETTING 

FM 

FREQUENCY 
SETTING 
10.7 MC Disc. Pri. (5) 

Noto A 
Disc. Soc. (6) 

Noto B 

Maximum 
DoRoction Oitctiminafor 

2500 mrnf 10.7 MC 

Maximum 
Doflection 

2nd l-F Pri. (7) 
See. (8) Note D 

2500 mrnf 10.7 MC 
Note C 

2500 mrnf 6BA6 1st l-F 
Pin 1 and Chassis 

Junction C-32A & B 
(Dual 100 mndfeond.) 

And chassis 

2500 mmf Rotor Fully 
Open 

10.7 MC 

2500 mmf Same as above 10.7 MC Rotor Fully 
Open 

Disc. Pri. (5) 
Note D 

1st l-F Pri. (9) 
& Soc. (10) 

2nd 1-F Pri. (7) 
& Soc. (81 

Disc. Pri, l5) 
In Order Shown 

Noto D 
Disc. Sec. (6) 

Note B 

Maximum 
Deflection 
Maximum 
Deflection 

RECHECK l-F ADJUSTMENTS IN ORDER GIVEN 

Oscillator 108.5 Disconnect built-in dipolo 
antenna and connect gen- 
orator to dipolo torminali 
with rosistor In sorios. 

300 ohms FM Rotor Fully 
Opon 

Ose. C-25 Deflection 
Maximum 

Antenna 104.5 Some as abevo FM Tuno rotor for 
max. AVC voltage 

Ant. C-39 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A—The zero center scale DC vacuum tube voltroatar is to be 27 I 

connected between chotsis ground and tha AVC lino. strif 
A signal of .1 volt must bo fed into the receiver for ■ • •. . N Vy 1C C—AM thu odjutlmGnt. , 
Noto output vohogo on tho xoro contor DC vacuum * 
tube volt motor. NOTE D—Cor 

NOTE B—Oisconnoct zoro contor DC vacuum tubo voltmotor frorts A. J 
AVC and connoct It at tho audio tokooff point at tho vac,■ 

27 K ohm rosistor (R-10) and its junction with tho torminal 
strip. Adjust for zoro volfogo indication. 

NOTE C—AM l-F coils must bo aligned before attempting to align 
the FM l-F coils. 

NOTE D—Connect zero center DC vacuum tubo voltmotor at in Noto 
A. Adjust input to givo samo output on tho zoro contor DC 
vacuum tubo voltmotor as in Note A. 
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MODEL 15WG-2 758A 

FM SEC. ADJ. 

C-39 FM R-F ADJ. 

C-41 AM OSC. ADJ. 

•C-25 FM OSC. ADJ. 

T-l 
LOOP 
ANTENNA 

AM SEC. ADJ. kMSEC. ADJ. 

T-3 T-2n 1 
1 ST I.F. 1ST I.F. 
\AM FM | 

■C-2 LOOP ANT. 
TRIMMER 

AM PRI. ADJ.- 

<D 

\zXA /~w~ 

JgD3! T-5—r 1 

T-6 

2nd I.F. / ^ 
\FM V / FM DISC. 

'\(k) \ \ d) \ ® 
FM SEC ADJ.\ AM PRi. ADJ. \—SEC. ADJ. 

^-FM PRI. ADJ. 

FM PRI. ADJ. 0 

A96-2536 

REPLACEMENT PARTS LIST 

Qty. U»«4 
R«#. No. Port No. Ootcriptlon ift Sot 

MISCELLANEOUS 

12A480 10" P.M. Speolcer   1 

3A435 Tub* Sockot—Octal (8 prong) 
Molded   2 

3A426 Tube Socket (l»t 6BA6)  1 

3A427 Tube Socket   1 

3A443 Tube Socket (12AT7)  1 

3A439 Tube Socket (Miniature)   3 

3A30S Phono Socket—Single Pin Tip  1 

2A393 Bond Chonge Switch   1 

13XS46 Line Cord and Plug Auombly  1 

4X1114 Escutcheon   1 

10A759 Knob   4 

Oty. Used 
Rot. No. Port No. stoscrlptlon I" Sot 

DIAL AND DRIVE ASSEMBLY 

58X741 Dial Glass   1 

15X251 Pointer    ' 

25X165P Dial Bracket   1 

7A103 No. 47 Pilot Light Bulb   2 

7A199 Pilot light Socket Astombly   1 

26X486 D'iwe Shoft   1 

41X88 Reflector, Dial light   2 

28X113 Drive Cord Tension Spring   1 

10X72 Drive Cord Assembly   1 

19X192 "C" Washer (Mlg. drive Shaft) 2 

6X66 Rubber Orommet (Mfg. 
gong cond.)   3 

TYPE G.I. — 28A169 RECORD CHANGER PARTS 

O.I. 56-76507 Motor Assembly, 60 cycles 
105 125 Volts AC   

O.I.-69-73657 Tone Arm   

S-P81 Crystal Cartridge A Noodle (Shuro) .... 

S-85-35 Needle   



3 'imvf-y: 4 'Ji 

UA209 
17A235 
47X559 

47X492 

47X468 

45X361 

47X537 

47X558 
47X523 
I7A255 

CAPACITORS 

Qty. U**d 
$«>» 

Gong Cond«nMr Aucmbly   1 
2-24 mm# Trimmer  1 
130 mm! Ceramic  1 

5000 mm# 

Part o# T-2 (lit l-F Tram. fM) 

Port o# T-3 (lit l-F Tram. AM) 

Port ©# T-5 (2»wl l-F Tram. AM) 

Part a# T-4 (2nd l-F Tram. FM) 

50-50 mm# Dual Mica.... 

Port of T-6 (DiKrlmlnoter Tram.} 
2700 mm# Molded Mica 

220 mm# Ceramic  

5 m# 100 V Dry Electrolytic 

2.2 mm# 

30 mm# 
10 mm# 
18 mm# 

Ceramic.. 

Ceramic.. 
Ceramic.. 
Trimmer.. 

.05 m# 200 V Tubular., 

H66102' 
47X470 
47X308 

866203 
066502 
866103 
D66104 
D66203 

20 ro# 20 V 
40 mf 150 V Dry Electrolytic 1 
40 m# 200 V 

,001 m# 800 V Tubular  1 
330 mm# Molded Mica.... 1 
300 mm# Ceramic   1 

100 mm# Dual Ceramic.... 1 

.02 m# 200 V Tubular...... 1 

.003 ml 400 V Tubular  i 

.01 mf 200 V Tubular  1 
.1 m# 400 V Tubular^.  I 
.02 m# 400 V Tubular.  1 

Part o# C-l (Gang Condenser) 

68 mm# Ceraiqic  I 

dry. Used In Set ll«t. Ho. Port Mo 

RESISTORS 
Ohms Watti 

B85470 47 0.3 Carbon  

885102 1000 0.5 Carbon  

884680 68 0.5 Carbon   

884682 6800 0.5 Carbon  

885473 47 K 0.5 Carbon  

883273 27 K 0.5 Carbon  
43X233 3.6 0.3 Wirewound .... 
883104 100 K 0.5 Carbon  
883223 22 K 0.5 Carbon  
884221 220 0.5 Carbon  

B83474 470 K 0.5 Carbon  

883153 15 K 0.5 Carbon  
36X372 .5 meg. Volume Control & Switch 
40X310 .5 meg. Tana Control 
885106 10 meg. 0.3 Carbon  
084821 820 2.0 CarboTN  
685105 1 meg. 0.3 Carbon  
884271 270 0.5 Carbon   
884274 270 K 0.5 Carbon  

TRANSFORMERS AND COILS 

1 1 35A5 Insulated Choke   
12 9A2I03 Parasitic Choke Assembly   
1-3 35A9 Insulated Choke   
1.4 35A8 Insulated Choke   
T-l 9A2t46 "8" Range Loop Antenna   
T-2 9A2060 Ist l-F Trans. (FM)   
T-3 9A2062 1st l-F Trans. (AM)   
T-4 9A2061 2nd l-F Trans. (FM)   
T-3 9A2063 2nd l-F Trans. (AM)   
"1-6 9A7161   
T-7 9A2065 Oscillator Coil (AM)   
T 8 9A2067 Oscillator Coil (FM)   
T-9 51X134 Output Transformer   
T-10 9A2004 Oipole Antenna   
r-n 53X291 Power Transformer    
1-12 9 A2066 Antenna Coil (FM)   
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MONTGOMERY WARD PAGE 
HO DEL 15WG-2765. 

ELECTRICAL SPECIFICATIONS 

Power Supply  105*125 volts AC 60 cycles, 8C 
watts, 100 watts with record 
changer 

Frequency Ranges Broadcast 540*1600 KC 
Frequency Modulation 88-108 MC 

Intermediate Frequency. .AM^455 KC 
FM—10.7 MC 

GENERAL DESCRIPTION 

This is a two band, nine tube (plus rectifier tube) AM and 
FM receiver with an automatic record changer. The l-F 
stages use high gain miniature type tubes. Built-in Air 
Wave Aerials are provided for the FM and Broadcast 
bands. Features include, compensator circuits to prevent 
oscillator drift, automatic volume control, push-pull pen 
tode power output stage, PM dynamic loud speaker and 
an electrostatic shield in the power transformer to reduce 
power line noise. 

The receiver and record changer are housed in a console 
combination cabinet with controls provided tor tuning, 
volume, tone and band or phono selection. 

12ATT _ 
eAV6 6^6-OT 

DlPOli AN TIN*.A PHONO WUT rnMNKHfm. .. _ , . jp? vo-Vi ' 

aeA6 nr 10 Au tu aBAe ind ru ir 
M-i 

'  

BALS r* OETiC TO* 

6AV6> tsr AVD'O 

5Y3-GT *£C nnc* 

STANDARD TUBE SOCKCT SYuaOLS BK6-GT G.2 
—rr—   o, 4tc 

m>k3S<, m-heater '■a ACATHOOt 
6BA6 

Df DIODE PLATE P-PLATE 

Selectivity  AM—43 KC broad at 100Q time: 
signal, measured at 1000 KC 
I.F. FM—200 KC broad at 2 time: 
down 

I.F. FM—760 KC broad at 20( 
times down 

AM Sensitivity (For .5 watt output with externa 
antenna) 
10 microvolts average 

FM Sensitivity  (For .5 watt output) 
30 microvolts average 

Power Output 8.5 watts maximum 
6.0 watts 10% distortion 

Loud Speaker 12" PM Dynamic 

Voice Coil Impedance.. 3.2 ohms 400 cycles 

Record Changer  See Manual No. 5098A 

Tube and Dial Lamp 1 6BA6 AM-FM R-F Amplifier 
Complement ] 12AT7 FM&AM 05C< & Mjxe 

1 6BA6 FM-AM 1st l-F Amplifier 

1 6BA6 FM 2nd l-F Amplifier 

1 6AL5 FM Detector 

1 6AV6 Audio Amplifier, AM 2n 
Detector and AVC 

2 6K6-GT Audio Output 

1 5Y3-GT Rectifier 

1 6AV6 Phase inverter 

2 No. 47 Dial Lamps 

TUBE SOCKET VOLTAGES 
Socket voltages are shown on the Schematic diagrar 
at the tube socket terminals. All voltages are betwee 
the socket terminal and chassis ground. Plate, screen an< 
cathode voltages were taken with a 1000 ohm-per-vol 
meter with a 300 volt scale used for plate and screei 
voltages. Audio grid voltages were read with a vacuur 
tube volt-meter. Conditions of measurement are:" 

Line voltage 117 Volts AC 
Signal Input  None 
A variation of ±10% is usually permissible. 
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MODEL liJWG-2 765A 

ALIGNMENT PROCEDURE 
AM STAGES 

Th« following i> required for aligning: V«,|ume Conirol-Moximom oil Adjurtmonti 
An All Wave Signal Generotor Which Will Provide on Accurately Connect Rodio Chatiit to Ground Port of Signal Generator w 

Calibrated Signal at the Tert Frequeneier or Lilted. Short Heavy Lead. n .. i c I 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Anlennor Allow Chartir and Signal Generator to Heat Up tor oevera 

-.1 mf, 200 mmf. Minuter. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH BAND 
DUMMY SWITCH 

ANTENNA SITTING 

GANG 
CONDENSER 

SETTING 

ADJUST 
FOR 

Rotor Fully Open 

Rotor fully Open 
1400 kc 

1400 ke 'M-g.UilLlKi 
rmrxTrtnraa TiTinffrrai 

Dire. Pri. (5) 
Note A 

Maximum 
Deflection 

Zero Center 107 MC 
Note B 

10.7 MC 
Note F 

107 MC 
Note F 

6BA6 2nd l-F Pin 1 
and Chorrir 

6BA6 lit I F Pin 1 
and Chassit 

6BA6 lit l-F Pin 1 
and Charrir  

6BA6 lit l-F Pin 1 
and Charrir 

FM-RF Gang Condenrer 
terminal 

Dirconnect dipole and 
connect generator to di- 
pole lernvnalr with re- 

jiitor in rerier 
Dirconnect dipole and 
connect generator to di- 
pole terminal* with re- 

riiter in »erie* 

THROUGH 
DUMMY 

BAND 
SWITCH 

GANG 
CONDENSER 

ANTENNA SETTING SETTING 

.01 mf FM Rotor Fully Open 

.01 mf FM Rotor Fully Open 

FM Rotor Fully Open 

FM Rotor Fully Open 

.01 mf FM 

.01 mf FM 

2nd l-F Pri. Note A 
and D (7) 

2nd l-F Sec. Note A 
and E (g) 

Dire. Sec. (fi) 
Note C 

lit l-F Pri. (9) 
1*1 l-F Sec. @ 
Notes A, D & E 

Maximum 
Deflection 

Maximum 
Deflection 

Zero Center 

Maximum 
Deflection 

Oscillator C-35 
Note G 

Maximum 
Deflection 

Maximum 
Deflection 

FM Interstage 
C-32 

Tune Rotor lor Max. 
AVC voltage 

300 ohms 

300 ohms 
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'fM ANT, TRIMMER 

R«l. No. Part No. 

R*>i iV>^v 

C-33 
AM OSC. ■ 

TRIMMER 

1 GANG 
COND. 

FM INTERSTAGE TRIMMER 

NG 
W- 41 PR1. ADJ. 

SEC. ADJ. /T-4 . 
'2 ND AM ff 

l.F A. 

^SEC. V 

1 ADJ-(^| 

PRI.(7 
ADJ 

^ T-5 
DISCRIMINATOR 

SEC. ADJ. 

/ Vt-3 r 
SEC. 2 ND FM l.F 
ADJ. 

REPLACEMENT PARTS LIST 

Dotcriptian 
Qty. Used 

in Set Rot. No. Port No. 

A92-2467A 

Dascription 

CAPACITORS 

I4A207 Gong Condenser ... 

47X507 5000 mmf Ceramic 11 
C-36 ) 
C-64 \ 

Ceramic  1 

Ceramic  1 

Ceramic  1 

Ceramic  2 

47X497 100 mmf , 

47X499 47 mmf 

47X498 47 mmf 

Port of T-1 1st l-F (fM) 

47X550 100 mmf 

Port of T-3 2nd l-F (FM) 

Port of T-5 Discriminator 

47X501 68 mmf Ceramic  4 

45X361 5 mf 100 V Dry Electrolytic 1 

47X496 500 mmf Ceramic  3 

Part of Gang Condenser 

47X552 15 mmf Ceramic. 
47X516 20 mmf Ceramic. 

26A489 1 -8 mmf Trimmer. 

47X549 5 mmf Ceramic. 

F66403 .04 mf 600 V Tubular. 

Port of T-2 1st l-F (AM) 

C-40 B66503 .05 mf 200 V Twbular  1 

C-43 I Po,, of T'4 ^ , F (AM) 

j 47X112 50-50 mmf Dual Mica..., 1 
C-48 Port of T-7 (Loop Antenna) 
C-50A 1 40 mf 450 V 
C-50B >• 45X374 40 mf 450 V Dry Electrolytic 1 
C-50C J 40 mf 25 V 
C-52 F66103 .01 mf 600 V Tubular  I 
C-33 47X468 220 mmf Ceramic  1 

C-59I f&6203 .02 mf 600 V Tubular 2 
C-55 | 
C-60 ( F6<i102 001 mf 600 V Tubular 2 



nODEL 15WG-2765 

Qty. Used 
Ret. No. Part No. Descri ption in Set 

CAPACITORS—Cont. 

C-56 B66203 .02 mf 200V Tubular..  1 

C-57 F66602 .006 mf 600 V Tubular.   1 

C-58 B66502 .005 mf 200 V Tubular.   I 

47X471 
47X492 
46X328 

68 mmf Chromic 1 
2700 mmf Molded Mico.. 1 
.01 mf 120 V Tubular  1 

RESISTORS 
Ohms Watts 

1 meg. 0.5 Carbon  3 

B83680 68 0.5 Carbon  3 

B84563 56K 0.5 Carbon  2 

B84102 1000 0.5 Carbon  4 

885104 100K 0.5 Carbon  1 

884103 10K 0.5 Carbon  1 

885225 2.2 meg. 0.5 Carbon  1 

885473 47K 0.5 Carbon  1 

C84393 39K 1.0 Carbon...... 1 

B85222 2200 0.5 Carbon  1 

884273 27K 0.5 Carbon  1 

43X233 3.6 0.5 Wi rewound. . 1 

B83682 6800 0.5 Carbon  

43X242 1400 5.0 Wirewound. .. 1 

36X372 0.5 meg. Volume Contro 1 

B85153 15K 0.5 Carbon  1 

40X285 3 meg. Tone Control. 1 

B85106 10 meg. 0.5 Carbon  2 

B85274 270K 0.5 Carbon  2 

D83561 560 2.0 Carbon  . 1 

rMTM 470K 0.5 . 3 

884822 8200 0.5 Carbon  . 1 

884682 6800 0.5 Carbon  . 1 

884562 5600 0.5 Carbon  . 1 

Ret. No. Part No. 
Qty. Used 

Daterlption in Set 

TRANSFORMERS AND COILS 

1-2 9A2025 Interstage Coil (AM)   1 
1-3 9A2024 .Interstage Coll (FM)   1 

1-4 9A2022 Oscillator Coil (AM)   1 

1-5 35A5 Insulated Choke   ^ 
9A1881 
9A2023 
35A7 
9A2027 
9A2043 
9A2029 
9A2030 
9A2042 
9 A2064 
9A2004 
9A2041 
53X286 

81 Filaroenl Choke   I 
23 Oscillator Coil (FM)   I 

Mixer Choke (FM)   I 
127 Antenna Coll (FM)   1 
143 lit l-F Tram. (FM)   ' 
>29 1st l-F Trans. (AM)   1 
)30 2nd l-F Trans. (FM)   1 
>42 2nd • l-F Trons. (AM)   1 
)64 Oistriminotor Coil   1 
104 Oipole Antenna   ' 
341 "8" Range Loop Antenna .... 1 
>86 Power Transformer   1 
142 Output Transformer   1 
DIAL AND DRIVE ASSEMBLY 

58X723 Dial Glass   1 
25X1634 Dia' Brocket   1 
41X88 Dial Light Reflector   2 

35X251 Painter   1 
10X54 Drive Cord Assembly  1 
28X113 Drive Cord Spring   1 
7A103 No. 47 Pilot light  2 
7A199 Pilot Light Socket Assembly .... 1 
19X192 "C" Washer (mtg. Drive Shaft) 2 
26X512 Drive Shaft    • • • 1 
6X67 Rubber Grommef   4 

12A502 
3A305 
3A435 

3A436 
32X388 
32X390 
3A439 
2A391 
13X546 
10A713 
4X1049 

MISCELLANEOUS 

Speaker 12" P.M  1 
Phono Socket—Single Pin Tip .. I 
Tube Socket—Octal (8 prong) 
Molded   ' 
Tube Socket—Noval (miniature) 1 
Tube Shield—Noval   1 
Tube Shield (miniature)   1 
Tube Socket (miniature)    6 
Band Change Switch    . . 1 
line Cord 4 Plug Assembty  1 
Knobs    4 
Escutcheon   ' 

TYPE W-28A176 RECORD CHANGER PARTS 
W-17X467 Motor Assembly, 60 cycles 

105-125 Volts AC   1 

W-49X123-5C Pickup Arm   1 

W-RA7M-1 Crystal Cartridge 4 Needles   1 
W-R-13017 Needle, Microgroove (Red)   1 

W-R-13016 Needle, Regular   1 
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PStToS^AT 
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TUBE AND TRIMMER CONDENSER LAYOUT 
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*v'• ■': .» *Jr wsw ^ -W, 

ELECTRICAL SPECIFICATIONS: 
POWER SUPPLY: 
POWER OUTPUT: 
LOUD SPEAKER: 
TUBE COMPLEMENT; 

105-125 volts A. C. 60 cycle 
1.8 watts 
5" P.M. with transformer 

I —I2BE6 I—50B5 
I — I2BA6 (—35W4 
I —I2AV6 

NOTE: 
ClO is located on bottom of Ist i.E. Transformer. 
Cl2 Is located on bottom of 2nd I.E. Transformer. 



MONTGOMERY WARD PAGE 12A 

MODELS 05GHM-93^ 
l5GHN-93i+A, 9^GHM 
93i|A 

— Q ^ 

oS ^ 

8 cn! « 

§ts§ 

III 11 f\ 
inn 
hi n ^ 

§ <o^§ 
£ U<s^ ^ 1/ ♦ 



PAGE 22-80 MONTGOMERY WARD 

PIODELS 05GHM-93i|A, 
l5GPai-93i4-A, 
93 

ALIGNMENT PROCEDURE 

Volume Control—Maximum All Adjustments. Signal Generator which will provide an accurately cati- 
Allow Chassis and Signal Generator to "Heat Up" for brated signal at the test frequencies as listed. 

several Minutes. Output Indicating Meter: Non-Metallic Screwdriver. 
The equipment in column at right i3 required for aligning; Dummy Antennas—. I mf. 

SIGNAL GENERATOR 

Frequency 
Setting 

455 KC 

540 KC 

1640 KC 

1400 KC 

Coupling 
Capacitor 

R 2.10.11 

c \ 
c 2 
c 3 
C 4-5-6-7 
C 8 
C 9-10-11-12 
C 14-15-17 
C 16 
C 18-20 

Connection 
to Radio 

CONTROL GRID 
OF 12 BE6 

CONTROL GRID 
OF 12 BE6 

CONTROL GRID 
OF 12 BE6 

CONTROL GRID 
OF 12 BE6 

Ground 
Connection 

TO B-BUS 
BAR 

TO B-BUS 
BAR 

BAR 
TO B-BUS 

TO 8-BUS 
BAR 

Variable 
Condenser 

Setting 

CLOSED 

CLOSED 

WIDE OPEN 

TO 1400 KC 
SIGNAL 

ADJUST TRIMMERS 
TO MAXIMUM 

See Trimmer Illustration 

Ist AND 2nd I.F. 
C9-CI0-CI l-Cl2 

OSCILLATOR COIL 
SCREW 

OSCILLATOR 
TRIMMER C7 

ANTENNA 
TRIMMER CS 

REPEAT PROCEDURE 

PARTS LIST 

DESCRIPTION 

22 ohm I wott 
470K ohm Vx watt 
20K " Vj "tt 
2.2 meg. ohm Vi wotf 
50 If ohm Vi wott 
220K " Vi "art 
1 meg. ralome control 
5 meg. ohm Vi "att 
150 ohm Vi watt 
IK / " Vi watt 
200 *' Vi w«tt 
2SK " tone control with (witch 
75K " Vi watt 

CONDENSERS 
.1 >450-200 volts 
.05-200*. 
.25-tOOv. 
Variable tuning cond. 2 gang 
4.7MMF-200v. 
1.5. trimmers 
100MMF-200». 
.005-150*. 
.01-200*. 
.1-400*. 
80 40MFD-200*. filter block 

RA38T 
RA38Y 
RA38PR 
RA38P 
RA39 
RA40 
RA41 

DESCRIPTION 

MISCELLANEOUS 
Pickup cartridge. Electro-Voice 

it I67T (Use 60H19I 
Needle tor #16 cartridge 

(Use 61H101 
Pickup cartridge. Electro-Voiee 

#33-4 "Use 60H21) 
Needle for #33-4 cartridge 

(Use 61 HI2l 
Pickup cartridge, Electro-Voice 

JM3 (Use 60H21 > 
Needle tor #13 cartridge 

(Use 61 HI 21 
Pickup arm complete (with 

EVeetro-Voice #I6TT catUidgel 
Phono-radio switch, 3 pa!e D.T. 
Line switch ion tone control) 
Knob, Tone 
Knob,- Volume 
Knob, Phono-Rodio 
Knob, Plain 
Speaker with output transformer 
Three speed motor (Alliance) 
Oscillotor coil 
l.f. Transformer, input 

i 4S0KC-4 lugs) 
I.F Trnosformcr, output 

1450KC-6 lugs) 
Dial pointer 
Dial face 
Motor speed indicator plotc 
Loop antenna 
Cabinet 
Line cord, with plug 
Tube socket, 7 prong - miniature 
45 RPM record disc odopfer 



MODELS 9UHA-.1527C 
9i|iiA-l528C 

INSTALLATION 

Binssns 

* ^ 

UNPACKING - Check all shipping instruction tags carefully be 
fore removing them. 

POWER SUPPLY - This radio must be operated from a 105 t 
125 volt DC or 105-125 volt*60 cycle AC outlet. If you are i 
doubt or unfamiliar with the voltage and frequency rating of you 
utility service, consult your local power company. Attemptin 
to operate from other sources of power than specified above ma 
involve dostly repairs to the receiver. If the receiver does nc 
respond after a one minute warm up period when operated froi 
a 105-125 volt DC (Direct-Current) source, the power plug ma 
have to be reversed at the wall outlet to obtain proper polarizatior 

ANTENNA - The receiver is equipped "with a loop type antenn 
eliminating the use of an external antenna. Due to the directions 
effect of a loop antenna, it may be necessary to rotate the re 
celver to obtain maximum performance from some particula 
station. To place the receiver in operation, simply connect th 
power plug to the wall receptacle and operate. 

VOLUME control - This is the left hand control. It serves the 
function of power switch as well as volume control. To turn on 
the receiver, turn this control to the right past the point at which 
it clicks and similarly when turning off the set turn It to the 
left until the tell-tale click is heard and the dial light is extin- 
guished. Turn the control clockwise to increase volume and 
counter-clockwise to decrease volume. 

TUNING control - This is the control knob on the right. To tune 
in a station, turn the volume control to the right until the back- 
ground noise is audible, then turn the tuning knob back and forth 
across the station frequency until the station, is heard the clearest. 
Reset the volume control for the desired volume level. Never 
set the volume by detuning the receiver from the station. Un- 
desired distortion results from this practice. 

The dial is calibrated so that a zero must be added to the 
number appearing on the dial to obtain the station frequency in 
kilocycles. This will be helpful when setting the receiver dial to 
the station frequency listed in the radio logs of most newspapers. 

DIAL CORD STRINGING INSTRUCTIONS 

To restring the dial cable, pull the two control knobs and di 
jpolnter from their shafts remove the chassis bolts and pull tl 
chaspis from the cabinet. Restring the dial drive with a 12-in. 
length of 30 lb. test dial cord following the stringing sequen. 
shown in the accompanying illustration. Reinstall the receiv< 
chassis and replace the knobs. Set the tuning condenser at max 
mum capacity and clip on the dial pointer so that its pointer fal 
on the left hand limit of the dial scale. 

OPERATION 

<S) ® 

This radio is a condenser tuned receiver using a cut plat 
tracking mixer section and employs four tubes in a conventlona 
superheterodyne circuit. The loop provides for signal pickup a 
well as the inductive component in the tuned circuit of the mixe 
Stage. No provision is made for the use of an external antenna. 

The receiver is encased in a plastic cabinet which is supplie. 
In two colors, Brown (62-1527) or Ivory (62-1528). 



MODELS 94HA-1527C. 
"i+HA-lSSoC 

ELECTRICAL SPECIFICATIONS 
Power Supply 105-125 rolls DC or 60 cycle 

AC, 25 watts 

Frequency Range Broadcast 540-1020 KC 

Intermediate Frequency 455 KC 

Antenna Built in loop 

Power Output 0.6 watt 

Speaker 5 Inch P.M. 

Voice Coll Impedance 3 ohms 

Tube and Dial Lamp Complement. 12SA7 Mixer 
12SK7 I.E. Amplifier 
12SQ7 Detector & Audio 
50L6GT Power Amplifier 
35Z5GT Rectifier 
Masda No. 47 Dial Lamp 

For placement of these tubes, see the diagram showing tube 
layout. 

Output meter connection. 
Generator ground . . . . 
Volume control position . 

AUGNMENT PROCEDURE 

AUGNMENT CHART 

Across voice coil 
To chasis 
Maximum 

Dummy 
Antenna 

Signal Generator 
Coupling 

Signal 
Generator 
Frequency 

Radio 
Tuned 

To 

Adjust Remarks 

0.01 mfd. cap. Connect to pin #5 of 
of 12SA7 through 
dummy ant. 

455 kc 1000 kc A.B.C.D Adjust for max. output. IF 
sensitivity for 50 milliwatt 
output ts approx. 150 microvolts. 

None Do not couple directly 
to loop, pickup gen- 
erator signal by 
radiation only 

1500 kc 1500 kc E*F Adjust for max. output. 

S. I 

JMl* v.. 
'mt 

•V •: 
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'AGE 22-86 MONTGOMERY WARD 

MODELS 1 <BR-15^.3 B, 

SERVICE DATA 

Power Supply 115 volfs, DC or 50-60 cycle AC, 
24 wa+fs. 

Frequency Range 540 to 1600 Kc. 
Intermediate Freq. 455 Kc. 
Selectivity At 1000 Kc., 60 Kc. at 1000 x 

signal 
Sensitivity 150 u. v. per meter. 
Power Output  0.8 watts undistorted, 1.0 watt 

max. 
Loud Speaker 4" PM., v.c. impedance, 3.2 ohms. 

Tube Complement 
126E6, Converter 50C5. Audio output 
12BA6, IF Amplifier 25Z6, Rectifier 
12AV6 or 12AT6, 
Detector, AVC, Audio 

is '6 
OFF - VOLUME 

TUNING 

♦ 

OUTPUT I F I2AT6 or 

% II 

I 1 
i 

i ■ 5% 

4 

Dial Stringing Diagram Top Chastii Viaw 

ALIGNMENT PROCEDURE 
Loop must be connected and set volume to maximum. 

zm rm 

I2BE6. Pin 7 

12BE6, Pin 7 1620 kc. 

1400 kc. 

12BE6. Pin 7 

Lay generator lead 
near back of cabinet 

Ground 
Connection 

400 cycles 

TUNER SETTING 

Capacitor fully open 
(olates out of meih) 

Capacitor fully open 
(plates out of meth) 

Capacitor fully 
closed 

Tuna in 
1400 kc. signal 

ADJUST FOR 
MAXIMUM OUTPUT 

Top and bottom 
Cores in output 

and input i.r. cans 

Oscillator trimmer 
C1-D on gang 

Check for 
edequete range 

Antenna trimmer 
C-1C on gang 

INPUT FOR 
S0-MIUIWATT 

65 microvolts 

70 microvolts 

70 microvolts 

200 to 400 
microvolts 

.06 volts I2AT6, Pin I 



MODELS l^BR-15i+3B, 
15BR-15^4-6 

ri  

I2AV6 
or 

I2AT5 «M «T • V« —^ IM M)0« 

" J H« 
H 2 ■•'Ici-BTCI-O 

25ZS^T 

SCHEMATIC DIAGRAM 

REPLACEMENT PARTS LIST 
Ploast ipaclfy part number and ehatfU model number when ordering replacements. 

Detcripfton 

CAPACITORS 
8A-17377 2-gang condenser 

Trimmers on gang 
80-11111 .18 mfd x 400 volts 
80-10770 .05 mfd x 200 volt* 
201-19303 Pilipee 

8D-10774 .02 mfd x 400 volts 
8J-16081 .047 mfd x 400 volts 
8C-17391 Electrolytic condenser 

RESISTORS 
961-82 47K ohms, "/j watt, 10% 
961-27 220K ohms. 'A watt, 20% 
981-34 3.3 megohms, '/j watt, 20% 
10A-19616 Volume control and switch 

See Fil! pec 
9B1-52 150 ohms, '/j watt, 10% 
961-43 27 ohms, 1/2 watt. 10% 
962-62 1000 ohms, 1 watt. 10% 
961-54 220 ohms. 'A watt. 10% 
9C-19769 30 ohms. 1 watt, 10% 
9M-19602 618 ohms, 20 watts. 10% 
TRANSFORMERS AND COILS 
13E-19621 Loop antenna assembly 
136-17731 IF transformer 
12C-19302 or Output transformer 
12C-17595 Output transformer 
13D-17583 Oscillator coil 

DIAL PARTS 
3A-19617 Tuning shaft 
40A-17591 bushing 

29E-17592 Spring washer 
43D-17609 Tinnorman clip 
29C-10630 "C" washer 
53A-18547 Dial string (approx. 20") 
49A-10078 Take up spring 
2C-19619 Pointer plate 
20-19620 Pointer 
3M-19623 String guide 
37A-19626 Dial background 
6D-19625 Dial scale 
2M-19624 Dial mounting strip 

MISCELLANEOUS 
5C-19532-9 Cabinet (Ivory) 
50-19532-36 Cabinet (Walnut) 
58-19790-8 Knob (Ivory) 
58-19790-74 Knob (Walnut) 
23J-19627 Grill cloth and baffle board 
18A-19618 Speaker. 4" PM 
43D-12779 Tinnerman clip 
2H-17588 or Tube snieid 
2H-19188 Tube shield 
2M-17S89or Tube shield base 
2M-19187 Tube shield base 
2M-17580 IF locking clip 
15C-16007 7-prong, socket 
15B-10440 Octal socket 
14M-10088-4 AC line cord and plug 
20-15432-1 Loop mounting bracket 
23A-10344 Line cord lock 
42A10-19851 Chassis mounting bolt 
29A-3528 Steel washer 
29J-16690 Rubber washer 
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   MODEL AT-81, 

5 
WWm^ 

Tuner 

. . ., T _ „ , . GENEKAL INFORMATION Automatic Tuner AT-81 ia Used ih WotoroU auto re- operated by movement of its push buttons or manual tuning 
CelVer* e IMF. control. Five pre-set tuning positions are provided. Sta- 

. tions can also be selected simply by turning manual control Thia is a 3-gang permeability type tuner, mechanically until desired station is tuned in. 

» Tuvn - . it j ii • T0 SET THE PUSH BUTTONS * Turn rec«lv«'" on and allow it to warm up for a few ing push button you wish to use. minutes. 
4. Push the automatic push button in at far as It will go 

2, With the tuning knob, tune in the station you desire to ''fihten by turning clockwise until moderately tight. 2, With the tuning knob, tune in the station you desire to 
set up. Tune carefully until you are exactly on the Station; 
tuning to either aide of it will result in poor tone quality. 
The pointer will indicate the sUtion being set up. 

5. Push button now will automatically bring station selec- 
ted simply by pushing button all the way in. 

3 r »...»• . i , . Remaining push buttons can be set up in the same man- • Loosen by turning counterclockwise the automatic tun- ncr. 
SERVICE INFORMATION 

CORE REPLACEMENT 

When tuner is in the set, the following method of re- 
moving cores is recommended: 

1. Remove knobs, dial escutcheon and background. 

2. Mark core insulator and core bracket to re-mount core 
assembly the same as before removal. 

3. Remove the two #4-40 x 3/i6" core assembly mounting 

4. Gently pull out core and insulator assombly through 
holes of core mounting bracket. 

5. Soften cement holding core screw to insuletor and un- 
screw from insulator. 

6. Replace core and insulator assembly into same position 
as before removal, 

7. Realign tuner. . 

8. Cement core screws to insulator, 

COIL REPLACEMENT 

First remove tuning cores by following steps 1 through 
4 of CORE REPLACEMENT. With cores out of the way. 
puah coil out of rubbe r grommet and gently ease out of tuner. 
CAUTION: In replacing coils, be careful not to nick or 
damage coil by hitting sides of shields, etc. Cement coil 
to rubber grommet with any household rubber cement, re- 
place cores, and realign tuner. 

TUNER ALIGNMENT 

The tuner cores have been correctly aligned at the fac- 
tory. Field alignment is not recommended unless compo- 
nents have been replaced or tampered with. If found neces- 
sary to realign, conatruct two core alignment tools. These 
are made by gluing strips of rubber to two wood sticks, as 

Shown in Figure 1. Refer to Figure I for proper use of 
tools. Alignment instructions are given in Model IMF ser- 
vice manual. 

S4P511225-0-MP(2) S51 
FIGURE 1. CORE ALIGNMENT DETAIL 
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MODEL AT^BI, 
Tuner 
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MOTOROLA PAGE 1 

MODEL CT1M, 
Chevrolet 

TYPE - An automotive superheterodyne receiver, designed 
for 1951 Chevrolet. An external speaker is used. 

TUNING RANGE - 540 to 1600 Kc IF - 455 Kc 

TUBE COMPLEMENT - 6BA6 - RF Amplifier 
6BE6 - Converter 
6BAh - IF Amplifier 
6AT6 - Detector-AVC-AF Amp 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

POWER INPUT - 6. 3 volts DC, 5 amperes 

BATTERY 
LEAD / j 

0N-0FF VOLUME 

ANTENNA 
TRIMMER 

T TUNING 

OET 69a5iOZ«4-0 

KNOT 2 TURNS 

7 TURNS 

POINTER- 

FIGURE 1. DIAL CORD RX9TR1NG1NG DETAIL 

Equipment Required: 

1. A small fibre screwdriver for IF and RF adjustments. 

2. An accurately calibrated AM signal generator. 

3. A low range output meter. 

4. A dummy antenna for RF and tuner alignment. (Con- 
struct dummy antenna as shown in Figure 3.) 

Procedure: 
I. Remove top and bottom covers to expose alignment ad- 

justments. 

2. Connect output meter across voice coil of the speaker* 

3. Connect a 6 volt DC source of power between "A" lead 
and receiver ground. Turn receiver on and permit it to 
warm up for a few minutes. Then proceed as per instruc- 
tions in the alignment chart. 

NOTE: Keep output of receiver at approximately 1 watt 
(1 watt • 1. 79 volts on output meter) throughout alignment 
by reducing signal generator output as stages are brought 
into alignment. 

ANT C0IL( 

osccp.u(|) 

FOR i400KC v ^ 

/»v L2 
—(9)rf coil 

I 1 ^ C7 
1 

VIBRATOR 
61 

i 
s. ' 

© CD© 

f, © 

x xy 

It. as. osn 0I4S-0 

IF TRANS. 
455 KC 

OIOOC TRANS 
4SSKC 

FIGURE 2. TUBE A TRIMMER LOCATIONS. 



MOTOROLA PAGE 22-5 

installation information 

MODEL CT1M, 
Chevrolet 

INSTALL DISTRIBUTOR SUPPRESSOR 
Cut the high tension lead, which runs from the center 

terminal of the car distributor to the ignition coil, approx* 
imately 1-1/2 inches from the distributor. See Figure 6, 
Screw the distributor suppressor in series with the two 
pieces of high tension wire, and plug the end terminal of the 
lead into the center receptacle of the distributor, 

INSTALL CAPACITOR ON GENERATOR 
Mount the noise suppression capacitor (Motorola Part 

Number 8A4491) on the generator frame, under the ground 
lead screw. See Figure 7. Connect the capacitor lead to 
the armature terminal of the generator. WARNING: DO 
NOT CONNECT THE CAPACITOR LEAD TO THE FIELD 
TERMINAL, 

ADDITIONAL MOTOR NOISE HINTS 
1. When checking the car for motor noise, clamp the 

hood down tight. 
2. Hood Bonds (Motorola Part Number 39A4205) may 

be installed at the shoulders so that the hood makes a good 
ground to the cowl of the car. 

TIRE STATIC 

After completion of radio installation, road test car for 
tire static on dry concrete and blacktop pavements, under 
the following conditions: 

1. At both low and high car speeds. 
2. With antenna extended to operating position. 
3. With radio at full volume and tuned off station. 

If tire static noise is encountered, inject Tire Static 
Elimination Powder (available in kit form - Motorola Part 
No. 5IB591494) into tires, following instructions given on 
the package. 

MOUNT UNOCR SENdMTOII OROUND L£*0 scacw 

CtNTlR LEAD 

•UJPPBESSOB PART N" 6X4141 
CONNECT TO '«' TERMINAL 

FIGURE 6. DISTRIBUTOR SUPPRESSOR INSTALLATION. FIGURE 7. GENERATOR CAPACITOR INSTALLATION 

TUNER MT-87 C16 
I 

T4 T3 

.mm 

fl v'-- Jk-1 

6X4 

: ,j 1 
ISi 

:ib Li5 

CONV' . BeH™ \ 6AQ5 

RF AMP 6 BAG 
IF AMP 

6AT6 
DET-AVO-AF 

FIGURE 8. TOP VIEW OF CHASSIS. 
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MODEL CTlM, 
Chevrolet 6ba< 6BA6 T1 R7 6BA6 R5 II R6 T2 6AT6 

RF AMP I I IF AMP I I I I DET-AVC-AF 

pi m 

ri— 

05-;— 
6BE6_ | 
CONV T" 

C2—J 

R3 

c7-4isi 

9mmmm 

WKm'wm 

iPWM 

fw" m 
lam 

6A05 
PWR AMP 

WP^ 

¥. : 

m 

BMMS 

HIS 
IMms 

UQ V-Sf' V T'D -rfTS kvlO i S 

FIGURE 9 • BOTTOM VIEW OF CHASSIS • 
REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Kef. Part 
No. Number Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l 21A591682 
C-2 8A4529 
C-3 20A502338 

C-4 21K70720 
C-5 20A481526 
C-6 21K77373 
C-7 20A485708 

C-8 8K14791 
C-9 8R13514 
C-10 8K17028 
C-ll 8R472754 
C-12 8K17028 
C-13 8R23690 
C-14 21K481377 
C-15 8K400883 
C-16 23A485677 

Fuse 
F-l 65K16248 

Vibrator 
G-l 48B3333 

Ceramic: 90 mmf 500V.  
Paper; .006 mf J.00V  
Trimmer, mica: 50 to 280 

mmf     
Molded: 5 mmf 500V  
Trimmer, mica; 20 to 80 ami 
Ceramic: 47 mmf............ 
Trimmer, mica: 395 to 470 

mmf     
Paper; ' .05 mf 400V   
Paper: .05 mf 100V  
Paper: .5 of 100V...  
Paper; .01 mf 100V  
Paper: .5 mf 100V...  
Paper: .01 mf 400V  
Ceramic 
Paper; 

Paper: .05 mf 100V  
Paper: .5 mf 100V...  
Paper; .01 mf 100V  
Paper: .5 mf 100V...  
Paper: .01 mf 400V  
Ceramic : 500 mmf    
Paper: .03 mf 1000V  
Electrolytic: 16-10-20 

mf /3 50-3 30-23V    
Paper: .004 mf 400V  

coils 
L-l 24B502472 

L-2 24B502473 

L-3 24B502474 

L-4 24K580706 
L-5 24A472535 

Speaker 
LS-1 50B510532 

LS-2 50K510064 

Resistors 

Antenna Coil Assembly (spe- 
cify color coding on old 
coil when ordering)....... 

RF Coil Assembly (specify 
color coding on old coil 
when ordering)............ 

Oscillator Coil Assembly 
(specify color coding on 
old coil when ordering),. 

Chokey RF«••••••••■••#•«•• 
Choke F hash 

Speaker, EH: 5" x 7",,. 

Speaker, PM: 5" x 7,,; 3.2 
ohm VC   

Note: All resistors are Insulated carbon type 
unless otherwise specified. 

Fuse: 9 amp, 

Vibrator: 4-plD; non-sync. 

Dial Light 
1-1 65X10867 Bulb: 6.3V; .25A; tubular; 

bayonet base; #44   

6R6032 470,000 20% i*.., 
6R3933 220 20% J*   
6R6075 100,000 20% i*.., 
6R6056 47,000 20% JW... 
6R6010 330 20% )«  
6R490001 6800 10% 1W N.I 
6R6004 1 meg 20% i*.... 
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MODEL CT1M 
Chevrolet 

R-8 16K510011 Volu«e control: .5 meg; in- 
cludes on-off switch..,, 

R>9 6R5614 56 10% i*  
R-10 6R5614 56 10% |v  
R-ll 6R2122 4.7 meg 20% Jw  
R-12 6R6032 470,000 20% |w  
R-13 6R6414 270,000 10% i*  
R-I4 6R6336 270 10% IV  
R-15 6R488312 2200 10% 1W N.I....... 

Spark Plate 
SP-l IB501290 Spark Plate Assembly  

Transformers 
T-l 24B485553 

or 24K502819 IF, 455 Kc: complete  
T-2 24K485S54 Diode, 459 Kc: complete... 
T-3 25CS01303 Power Transformer   
T-4 25B70171 Output Transformer   

CHASSIS PARTS - MECHANICAL 

1X510137 Bracket, dial background: includes 
shoulder rivets    

7C510065 Bracket, dial mtg  
43K510014 Bushing, manual shaft  
1X510135 Cable Assembly, speaker (for PM 

spkr)  
1X510195 Cable, Assembly, speaker (for EM 

spkr)   
42A510012 Clip, dial scale retainer  
42A485548 Clip, coil can mtg (T-l & T-2).. 
42A4215 Clip, vibrator grounding........ 
11M8877 Cord, dial: 20 lb; black....... 
58A501296 Coupling, tuning shaft: less in- 

sert springs.  
9K510086 Lead Assembly, fuse: complete with 

fuse.       
2S8397 Nut, hex: 1/2-28 x 5/8; cad pi 

(tuning shaft bushing and volume 
control mtg)  

1A510007 Pointer and Slider Assembly  
9A472148 Receptacle, antenna  
5K71246 Rivet, shoulder: .187 Ig (dial 

cord guide)  
5A71735 Rivet, shoulder: J" long (dial 

cord guide)  
34B510062 Scale, dial    
3S7247 Screw, machine: 6-32 x 3*/16; 

slotted locking type; stl; cad pi 
(tuner mtg)  

1X510142 Shaft Assembly, manual drive: in- 
cludes 2 pinch-type drive washers. 

1X510138 Shaft, Drive Disc, k Dial Cord 
Assembly.   

9K592354 Socket, dial light: includes mtg 
bracket       

9A70208 Socket, tube; 4-prong (for vibra- 
tor)  >    

9A472534 See—s • X, 7—prong, 
9K580218 Socket, tube: miniature; 7-prong; 

with dummy lug.,    
41A485380 Spring, insert (inside tuning shaft 

coupling)  
29A76280 Terminal, pin and washer: black 

(for PH speaker)   
29K76282 Terminal, pin and washer; white 

29K502828 Terminal, pin and washer: yellow 
(for EH Speaker)  

4K501364 Washer, "C" (tuning shaft retainer) 

Part 
Nccber Description 

HOUSING PARTS 

15K501283 Cover, bottom 
15KS01306 Cover, top... 

MOUNTING PARTS fc ACCESSORIES 

7A72256 Bracket, receiver mtg (on hpng),,,, 
7DS10056 Bracket, speaker plate mtg......... 
7A484424 Bracket and Stud Assembly (receiver 

mtg)  
43A502927 Bushing, spacer (receiver mtg to 

instrument panel)   
8A4491 Capacitor, noise suppression 

(generator)   
32C510039 Gasket, speaker   
36K510180 Knob, control.,   
4S7688 Lockwasber, int-ext: J; stl; cad 

pi (receiver mtg)   
2S7022 Nut, hex; ^-20 x 7/16; stl; cad pi 

(receiver mtg)     
2S8397 Nut, hex^ J-28 x 5/8; stl; cad pi 

(receiver mtg to instrument panel) 

1X510130 Plate and Gasket Assembly, speaker. 
3S488298 Screw, sheet metal; #8 x i slotted 

hex head; stl; cad pi (mtg brkt 
mtg-rear)...................... 

387295 Screw, machine: ^-20 x 3/4; plain 
hex bead; stl; cad pi (receiver 
mtg strap)   

389694 Screw, machine; J-20 x ij; plain 
hex head; stl; cad pi (receiver 
mtg to firewall)   

3S7118 Setscrew (control knob)..  
42A485718 Strap, receiver mtg............... 
6A4141 Suppressor, noise (distributor).... 
4S1758 Washer, flat; 13/16 x .515 x .040 

thick; stl; nkl pi (receiver mtg 
to Instrument panel)   

TUNER - MODEL MT-87 

Note: Electrical parts of the tuner are included 
in the Electrical Chassis Parts List. 

5ID502490 Tuner, Model Mr-87; complete.  
43A502513 Bushing, stop (stop on manual drive 

shaft)       
42AS02507 Clip, spring (manual drive shaft 

retainer)     
46AS02505 Core, Iron (L-l, 2, fc 3 tuning - 

specify color coding on old core 
when ordering)   

5A5025i0 Qrommet (L-l k 2 mtg)    
5K502516 Grommet (L-3 mtg). 
5A501503 Grommet (L-l, 2, k 3 core mtg).. 
2A502508 Nut, tension drive (on tuner 

carriage)    
47A502509 Shaft, manual drive   
46A502506 Sleeve, iron (Inside L-l k 2, 

shields) 
4K502518 Washer, fibre (on manual drive 

shaft)    
4A502517 Washer, paper (Inside L-l k 2, 

shields)      
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GENERAL INFORMATION 

MOTOROLA PAG 

MODELS 16VF8B, 'igvpfP' 
Gh. HS-211; 19F1, IpF® 
Gb. HS-230 

HOTEl T^is manual contains complete service information and replacement parts list for AM-FW radio chassis 
HS-211 and HS-230. Service data for the television chassis and the record changers will be found in 
their respective service manuals. 

RECEIVER MODELS 

Model 
Radio Chassis 

Used 
Record Changer 

Used 
TV Chassis 

^Used 

16VF8R HS-211 M3BC TS-16 aeries 

16VF8B HS-211 M3HC TS-16 series 

19F1 HS-230 HC-36 TS-67 series 

19F1B HS-230 BC-36 TS-67 series 

RADIO CHASSIS - HS-211: Radio chassis HS-211 contains 9 tubes and receives both AM and FW broadcast programs. 
Except for conanon speakers, it operates entirely independently of the television re- 
ceiver. 

HS-230; Similar to chassis HS-211 except for the addition of a separate phono motor power 
switch, connected to the AM-FM-PHCNO switch control shaft. 

RADIO TUKIHG RANGE - AM -535 to 1620 Kc 
FM - 88 to 108 Mc 

RADIO IF FREQUENCIES - AH IF - 455 Kc 
FM IF - 10.7 Mc 

RADIO ANTENNAS - Separate AM and FM loop antennas, mounted in cabinet 

SPEAKERS - IXial 12" PM and 5" IM, conanon to both radio and television chassis. 

POWER SUPPLY - 117 volts, 60 cycle alternating current only 

RADIO POWER CONSUMPTION - 100 watts, including phono motor 

RADIO AUDIO OUTPUT - g w.tts 

RADIO CHASSIS TUBE COMPLEMENT - 6AU6 
6BA7 
6BA6 
6AU6 
6AL5 
6AV6 
6V6OT 
6V6<JT 
7Z4 

- FM-AM RF Amplifier 
- FM-AM Converter 
- FM-AM IF Amplifier 
- FM IF Amplifier 
- FM Batio Detector 
- AM Detector A Ist Audio Amp 
- Power Amplifier 
- Power Amplifier 
- Rectifier 

INSTALLATION I OPERATING INSTRUCTIONS 

ANTENNAS 
No outside antenna or ground ia normally re- 

quired for standard broadcaat (AM) reception, as a 
loop antenna is located inside the cabinet. An- 
tenna connections are shown in Figure 1. In loca- 
tions where additional pick-up is desired, an ex- 
ternal antenna may be connected to the clip marked 
"EXT BC ANT on the loop antenna. 

An FM loop antenna, mounted inside the cabi- 
net, eliminates the need for an external FM antenna 
when the receiver is used in normal FM service areas 
such as are found in and for a few rnilea around 
metropolitan areas. 

In "fringe" or weak signal areas, improved FM 
reception can be obtained by using an outside FM 
antenna. The loop connections should be removed 
from the terminal strip on the rear of the chassis 
and the outside antenna should be connected, through 
e 300 ohm twin transmission line, to the terminal 
strip, as shown in Figure 1. Orient the antenna to 
obtain maxioxiai volume of the FM stations. 

REAR OF CHASSIS 

WHITE 
WIRE 

AM LOOP 
CONNECTIONS 

FM LOOP OR 
EXT FM ANT 

CONNECTIONS 

FIGURE i. EXTERNAL ANTENNA CONNECTIONS 



MODELS 16VF8B, 16VP8R, 
Gh. IIS-211; 19P1, 19F1B, 

Ch. HS-2^0 

SERVICE NOTE 

TO REMOVE RADIO CHASSIS FROM CABINET 

1. Pull off the four radio knobe on the front of 
the cabinet. 

2. Remove the AC power plug from the receptacle 
attached to the cabinet. 

3. Remove the large panel covering the rear of the 
cabinet. 

4. Diaconnect the AM and FM loop leads from the 

5. Disconnect the phono power plug from the ch« 

6. Disconnect the speaker leada. 

7. Remove the three chassis mounting acrewa. 

8. Slide the chaaaia from the cabinet. 

CONTROLS 
Refer to Figure 2 for the location of the radio 

controls. 

POWER SWITCH AND VOLUME CONTROL. The volume con- 
trol and power awitch for both radio end phono- 
graph operation are combined and are operated with 
the exCreme left-hand knob. CAUTIONt The power 
awitches on the AM-FM radio and on the television 
receiver are independent. Make sure both ere turned 
off when the set is not in use. 

TONE CONTROL. Tone is varied by adjusting the 
second knob from the left, 

AM-FM-PHONO SWITCH. The third control from the 
left operates a three-poaition switch. The extreme 
couoterclockwiae position selects the AM (Standard 

VOLUME 

Broadcast) band, the center position selects the 
FV (Frequency Modulation) band, and the extreme 
clockwise position is used for phonograph opera- 
tion. NOTE: On the 19F1 model, rotating the con- 
trol to the "PHCWO" position also starts the phono 
motor, whereas model 16VFfi has a separate pow- 
er switch on the record changer itself. 

TUNING CONTROL. The extreme right-hand control 
selects the desired FM or AM station. The standard 
broadcast scale (AM) is resd in kilocycles by add- 
ing one '0* to the figures. The frequency modula- 
tion scale (FM) is read in megacycles (88 to 108). 

Tuning of FM stations should be done very 
carefully, for beat sound reproduction, not neces- 
sarily for atrongest volume received. 

AV 
FM 
PHONO 

TUNING 

FIGURE 2. RADIO CONTROLS 

POINTER PR WE CORO 
SPRING -4--= 

START HERE 

— SET SCREW 

GANG 
"•—CAPACITOR 

SHAFT 
FM PULLEY 

DRIVE CORO 
PULLEY DRIVE CORD 

TUNING SHAFT- 

3 TURNS 

-DRIVE PULLEY 

GANG FULLY CLOSED 

FIGURE 3. STRING DRIVE DETAIL 



MOTOROLA PAGE 22- 

MODELS 16VF8B, 16VF8R 
Ch. HS-211; 19F1, 
1QP1B, Ch. HS-230 

ALIGNMENT 

GENERAL INFORMATION 

1, Maximun performance can be obtainejl only if 3. Refer to Figure 4 for the location of all align* 
extreme care is exercised during alignment. ment trimmers and cores. 

2. Use a small fibre screwdriver for aligning the 4. As the stages are brought into alignment, re- 
IF transformers. duce the signal generator output to a low value to 

avoid overloading the receiver. 

ORDER OF ALIGNMENT AND EQUIPMENT REQUIRED 

1. Broadcast Band IF & RF Alignment 
a. 455 to 1620 Kc AM Signal Generator 
b. Low range Jtput meter 

2 (A) FW Bend IF & RF Alignment (Preferred Method) 

k' ^ ^ sip1®! generator b. Oscilloscope 
(B) ^ Ba^ IF & RF Alignment (Alternate Method) 

• 10.7 to 108 Mc signal generator (unmod.) 
t>. Low range DC electronic voltmeter. 

BROADCAST BAND - IF & RF ALIGNMENT 

1. With the gang fully closed, adjust the pointer tor output to a level which produces less thai 
to coincide with the calibration marks at the left 1.27 volta (.5 watt) across the voice coil to avoi 
of the 55 on the dial scale. overloading the receiver. 

2. Connect the AM signal generator as in chart be- 4. Set the bandswitch to the AM position, 
low, with 400 cycle, 30% modulation. 

Turn the receiver volume control to maximum. 
3. Connect the output meter across the speaker 
voice coil. Throughout alignment reduce the genera- 6. Proceed as shown in the following chart. 

1 STEP 
OUNff 

ANTENNA 
GENERATOR 

CONNECTION 
GENERATOR 
FREQUENCY 

GANG 
SETTING ADJUST REMARKS 

IF ALIGNMENT ' 
1. .1 m£ Grid of conv. 

V-2 (pin 7, 
6BA7) 

45S Kc Fully 
opened 

1. 2, 3. & 
4 (IF cores) 

Adjust for maximum. 

RF ALIGNMENT 
2. .1 mf Grid of conv. 

V-2 (pin 7, 
6BA7) 

1620 Kc Fully 
opened 

5 
(AM oac) 

Adjust for maximum. 

3. . 1 mf Grid of conv. 
V-2 (pin 7, 
6BA7) 

1400 Kc Tune in 
signal 

6 
(AM RF) 

Adjust for maximum. 

4. - - - - - Connect AM loop to chassis. 
5. - Across radia- 

tion loop* 
1400 Kc Tune in 

aignal 
7 

(AM ant) 
Adjust for maximum. 

•Connect generator output across 5" diameter, 5 turn 
loops at least 12" apart. 

loop and couple inductively to receiver loop. Keep 



noDELS 16VP8B, 16VF6R, 
Ch. HS-211; 19F1, 
19F1B, Cb. HS-230 

FM BAND - IF & BF ALIGNMENT (PREFERRED METHOD) 

1. The following FV elignment procedure, using an 
FM signal generator and an oscilloscope, is to be 
preferred because the actual response pattern may 
be obserTed on the scope and adjusted for best 
synnetry and maximum amplitude. 

2. Connect the vertical input terminals of the 
oscilloscope between the chassis and the junction 
of resistor R-17 (47K) and capacitor C-21 (1000 wnf), 

3. Connect the FM signal generator sync voltage 
output terminals, through a phase shifting network, 
to the horizontal input terminals of the scope, as 
in Figure 5. (Other values of resistance and caps- 

GENERATOR 
CONNECTION 

Grid of 2nd IF 
Amp V-4 (pin 1, 
6ALI6) 

Grid of 2nd IF 
Amp V-4 (pin 1, 
6AU6) 

Grid of 1st IF 
Aaip V-3 (pin 1, 
6BA6) 

Grid of conv. 
V-2 (pin 7. 
6BA7) 

Grid of conv. 6. 
V-2(pin 7, 
6BA7) 

ouwr 
ANTENNA 

GENERATOR 
FREQUENCY 

IF ALIGNMENT 
1. I 1000 amf 10.7 mc 

±100 Kc dev. 

1000 tml 10.7 mc 
±100 Kc dev. 

1000 nf 10.7 mc 
±100 Kc dev. 

1000 saf 10.7 mc 
±100 Kc dev. 

1000 Mf 10.7 mc 
±100 Kc dev. 

citance may be required, depending upon the scope). 
The phasing control should be sdjusted to give only 
one trace on the scope. NOTE: If the FM generator 
has a built-in phase control, the phase shifting 
network is not necessary. 

4. Set the bandswitch to the FM position. 

5. Throughout alignment, reduce the generator out- 
put Co keep the signal just above the noise level, 
to avoid overloading the receiver. 

6. Proceed as shown in the following chart. 

TUNER 
SETTING 

Fully 
opened 

Fully 
opened 

ADJUST 

Fully 10 4 11 
opened (2nd IF sec 

& pri) 

Fully 12 A 13 
opened (lat IF sec 

A pri) 

Fully 
opened 

10, 11 
12 & 13 

REMARKS 

8 Adjust for maximum amplitude 
(ratio det of pattern.* 
pri) 

9 Adjust for synnctrical curve, 
(ratio det as shown in Figure 6. 
sec) 

Repeat steps 1 & 2 for maxi- 
mum amplitude and best 
symmetry. 

Adjust for maximum amplitude 
of pattern.* 

Adjust for maximum amplitude 
of pattern.* 

Readjust for maximum amplitude 
and best symmetry. 

RF ALIGNMENT 
FM terminal 19 7. j 270 ohms 
on rear of 
chassis 

105 mc 
±22K Kc dev. 

10S mc 14 
00 dial (oac core) 

Adjust for maximum amplitude of 
pattern.* 

FM terminal 19 9. 
on rear of 
chassis 

FM terminal 19 10. 
on rear of 

270 ohms 

270 ohms 

90 mc 
±22S kc dev. 

105 mc 
± 22)i kc dev. 

Fully 15 A 16 
closed (RF A ant 

cores) 

Tune in 17 A 18 
signal (RF A ant 

tuning 
plugs) 

Tune in IS A 16 
signal (RF A ant 

cores) 

Turn counterclockwise until 
cores are at bottom of pipe, 
then turn two turns clockwise. 

Adjust for maximum amplitude 
of pattern.• 

Adjust for maximum amplitude 
of pattern.* 

Repeat steps 9 A 10 until no 
further adjustment is neces- 
sary. 

An output meter across the speaker voice coil will also indicate maximum anplitude. It should not be used 
in place of'the scope, however, since it will not show syaoetry of the curve.   



MOTOROLA Pi 

BOTTOM OF CHASSIS 

MODELS I6VF0B, loVFSfi 
Gh. HS-ail; 19F1, 
19F1B, Ch. HS-230 

V-i 
6AU6 

fV-2> 
6BA7, 

C-17 
ELECT. 

CAP 

®FM ANT 
TUNING PLUG 

90MC. 

FM RF 
■\7JTUNING PLUG w 90 MC 

V'S 
6AL5 

v-6 
6AV6 

V-7 
6V6GT 

V-3 
6BA6 

V-8 
6V6GT 

V ioTmc 
Qd) Q2) 

I07MC IOTMC 
(n) (y$i 

455KC 
■FM LOOP 

•AM LOOP 

V-8 
6V6GT 

V-7 
6V6GT 

A^4 \ fr-se^ 
.GAUs) yjZr 

kV' PRl > 

1ST-7 r>Z)T-i 
RATIO \AM OlOOf 
DEI. j V V 

TOP OF CHASSIS 
16AUG. 

OAM LOOP TRIM. 
1400KC 

©AM RF TRIM. 
1400KC 

©FM OSC.CORE 
ADJ. NUT 105MC 

©AM OSC. TRIM. 
1620KC 

©FM RF CORE 
ADJ. NUT I05MC 

0FM ANT. CORE 
ADJ. NUT tOSMC 

FIGURE TUBE 4 TRIMMER LOCATIONS 



22-14 MOTOR 
MODELS loVPSB, 16VP8R, 
Ch. MS-211; 19F1, 
19P1B, Ch. BS-230 

f M SIGNAL 
CtNCNATO" 

srnt *oi.r»6e OWtAuT 

OSCILLOSCOPl 
TC HIGH $iD{ •-0' HCV* VOL CO"! 
JO LOW SlOt ►of rc*h VOL COH' 

FIGURE 5. 

FM SIGNAL GENERATOR « OSCILLOSCOPE HOOK-UP 

; I0.7MC i 
-75KC +75KC 

FIGURE 6•* 

RATIO DETECTOR WAVEFORM 

FM BAND ♦ IF & RF ALIGNMENT (ALTERNATE METHOD) 

1. The following procedure for FM alignment, with 
an unmodulated carrier generator and a DC elec- 
tronic voltmeter, is not as desirable as the pre- 
ceding method; but it may be used if no FM gen- 
erator is available. 

2. Connect the signal generator as in chart below, 
with no modulation. 

3. Set the bandswitch to the FM position. 

♦. Except in step 2 below, connect the electronic 
voltmeter across resistor R-21 (33K) in the ratio 
detector stage. 

5. Throughout alignment reduce the signal gen- 
erator output to a value which produces no more 
than a 5 volt rise above no signal voltage, to avoid 
overloading the receiver. 

6. In step 2 below, connect two 10OK ohm resistors 
in series across R-21. Connect the electronic volt- 
meter between the volume control side of resistor 
R-17 (47K) and the junction of the two 100K re- 
sistors, with the low side of the meter at the 100K 
resistors. 

7. Proceed as shown in the following chart. 

ANTENNA 
GENERATOR 

CONNECTION 
GENERATOR TUNER 
FREQUENCY SETTING ADJUST REMARKS 

IF ALIGNMENT 
L. 1 1000 

RF ALIGNMENT 
3. I 270 ohms 

Grid of conv. 
V-2 (pin 7, 
6BA7) 

1000 nmf Grid of conv. 
V-2 (pin 7, 
6BA7) 

FM terminal 19 
on rear of 
chassis 

270 ohms FM tenuinal 
on rsar of 
chassis 

10.7 mc 

10.7 mc 

105 mc 

Fully 8, 10, 11, 12 Adjust for maximum, 
opened & 13 (IF cores)' 

Fully 9 Adjust for zero. (Connect 
opened (rstio det sec) meter as in step 6 above I 

105 mc 14 
on dial (osc core) 

Ful ly 15 4 16 
closed (RF 4 ant 

cores) 

Adjust for maximum. 

Turn counterclockwise un 
til cores are at bottom 
of pipe, then turn two 
turns clockwise. 

270 ohms | FM terminal 19 
on rear of 
chaasis 

105 mc 

signal (RF & ant 
tuning 
plugs) 

Tune in 15 4 16 
signal (RF 4 ant 

corea) 

riaj ■ \ao a 

Adjust for maximuir. 

Repeat steps 5 & ft urt:i 
no further sdjustmeru js 
necessary. 
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-16 MOTOROLA 

MODELS 16VF8B, 16VF8R, 
Ch. HS-211; IpFl, 
19F1B, Ch. HS-230 

PART NO. 

REPLACEMENT PARTS LIST 

DESCRIPTION PART NO. DESCRIPTION 

SPEAKERS 
LS-1 50C791631 Speaker: 12" FM; 3.2 ohm VC 

LS-2 50C790701 
or 50C791430 Speaker; 5" FW; 3.2 ohm VC.. 

RESISTORS 
Note: All resistors are carbon insulated type 

unless otherwise specified. 

CHASSIS PARTS - ELECTRICAL 

R-l 6R6004 
R-2 6R5551 
R-3 6R6048 
R-4 6R3949 
R-5 6R49013i 
R-6 6R6028 
R-7 6R5585 
R-8 6R6048 
R-9 6R6038 
R-10 6R5725 
R-ll 6R6497 
R-I2 6R2039 
R-13 6R5725 
R-14 6R6046 
R-15 17A690973 

R-I6 6R6431 

R-17 6R6056 
R-18 ®6032 
R-19 6R6032 
R-20 6R6389 

R-21 6R6410 
R-22 6R5598 

R-23 6R6012 
R-24 18K69U92 

R-25 18K77399 

SWITCHES 
S-l 40B690977 
S-2 
S-3 40A691922 

TmSiVBMEBS 
T-l 24B690899 
T-2 25B69I035 
T-3 24B690540 

T-4 24B482863 

24B690541 

24B482865 

24B690542 

25B690898 

1 meg 20* ^   
120 10%   
47,000 10*   
470 20* XW  
3.3 10*   
22,000 20* XW   
8.2 meg 10*   
47.000 10* Xtt  
1500 10* X*  
8200 10* 2W  
3.3 meg 10* X*   
68 10* XK  
8200 10* 21   
1 meg 10* XW  
Virewound: 360 10* 3W; cen- 
ter tapped   

15,000 10* 11   

47.000 20* X* • 
470,000 20* XW 
470,000 20% XW 
220 10* 11  

33,000 10* XW 
390 10* 11 ... 

33,000 20* XW   
Volume Control: 1 meg; tapped 
at 300,000 ohms; includes 
on-off switch    

Tone Control: 1 meg   

Band Switch: AM-fM-PHCNO  
On-off Switch (on volume control) 
Phono-Radio-Switch; SPST (HS-234) 

AM RF Transformer    
Power Transformer   
1st FM IF Transformer (orange 
dot): 10.7 nc; complete with 
capacitor and cores; less shield 

AM IF Transformer (brown dot): 
455 Kc: coaiplete with cspaci- 
tora and cores; less shield.... 

2nd FM IF Transformer (yellow 
dot): 10.7 rac; complete with 
capacitor and cores; less shield 

AM Diode Transformer (red dot): 
455 Kc: complete with capaci- 
tors and cores; less shield.... 

Ratio Detector Transformer; 
10.7 mc: complete with capa- 
citors, cores and shield  

Audio Output Transformer  

CAPACITORS 
C-l 19B690978 
C-2 21K77375 
C-3 21K70720 
C-4 21K482726 

C-5 21B77286 
C-6 21B77286 
C-7 2IB77286 
C-8 21R6554 
C-9 2IK28816 
C-10 21K478410 
C-ll 21K691203 
C-12 8R9821 
C-13 21B77286 
C-14 8R9809 
C-15 8R9809 
C-16 8R9813 
C-17 23B690975 

C-l8 21K478410 
C-19 8R9824 
C-20 8K470606 
C-21 21K478410 
C-22 21B404337 
C-23 8K470606 
C-24 8R9824 
C-25 8R9824 
C-26 8R9813 
C-27 8R9821 
C-28 23K690543 
C-29 8R9809 

Variable, 3 gang   
Ceramic: 220 mnf 500V   
•Ceramic: 5 mmf 500V   
Ceramic, disc type: 10,000 amf 

450V  
Ceramic: 100 mmf 500V   
Ceramic: 100 nnf 500V   
Ceramic: 100 ranf 500V   
Mica: 100 mnf 10* 500V   
Ceramic: 24 nnf S00V   
Ceramic: 1000 naif S00V  
Ceramic: 85 b»{ 500V   
Paper: .OS mf 200V ........... 
Ceramic: 100 mnf 500V   
Paper: .01 mf 400V    
Paper: ,01 mf 400V    
Paper: ,005 mf 600V   
Electrolytic: 40 mf/300V, 40-40 
of/250V, 40 raf/25V  

Ceramic: 1000 maf S00V   
Paper: .002 nif 400V  
Paper: .05 mf 400V   
Ceramic: 1000 naif 500V  
Ceramic: dual; 250-250 mmf/450V. 
Paper: .05 mf 400V   
Paper: .002 mf 400V   
Paper': .002 mf 400V  
Paper: .005 mf 600V .......... 
Paper: .05 mf £00V  
Electrolytic: 3 mf 50V   
Paper; .01 mf 400V   

CAPACITOR-RESISTOR 
CR-1 21K690980 ( 

21K680007 

21K691125 

21K690979 

DIAL LIOfT 
1-1. 
1-2 65X11854 

24K690985 
24C690896 
24C690584 

24A484025 
24C690584 

24K690996 

24K780128 
24B690976 

Capacitor-Resistor: 50 nnf-50 mnf 
47, 000 ohms    

Capacitor-Resistor: 10,000 mmf 
150 ohms    

Capacitor-Resistor: 5000 mmf 
10 meg       

Capacitor-Resistor: 250 mnf 
68,000 ohms     

Bulb, dial light: 1(147; 6-8V; 
.15 amp^ clear; bayonet 
base     

FM Loop antenna: with lead...... 
AM Loop antenna     
Inductor and Capacitor Assembly: 

FM antenna: less tuning core... 
RF choke   
Inductor and Cspscitor Assembly: 

FM RF; less tuning core    
Inductor and Capacitor Assembly: 

FW oscillator; lesa tuning core 
RF choke: insulated    
AM oscillator coil    



PART 
NUMBER 

CHASSIS PARTS - MECHANICAL 
DESCRIPTION 

1X690717 

1X691127 

7C690S67 
7A77337 
I43K890398 

42K690561 

42B482867 

11M488137 
11M8944 
30K21859 
46B692164 

46K692165 

Bracket Aasenbly, tuning core atg: 
includes shoulder rivet and single 
anti-backlash clip   

Bracket & Pulliea Aaaembly; includes 
tvo pullics and shoulder rivet 
(cord guides on chassis front)   

Bracket, tuner atg (gang atg)  
Bracket, tuning shaft   
Wishing, line cord retainer (use with 

43A890397)   
Bushing, line cord strain relief (use 
with 43X890398)   

Clip, anti-backlash: double (on tuner 
aounting brkt)    

Clip, anti-backlash: single (on core 
atg brkt)    

Clip, spring; blued finish (holds IF 
transforaer)    

Cord, dial (core drive)   
Cord, dial (pointer drive)   
Cord, line: with plug: 9 ft long   
Core, iron and screw: green dot (FM 

osc tuning core)    
Core, iron and screw (FM RF and ant 
tuning core)     

Dial scale: glaaa   
Dial Scale and Plate Assembly: complete 
with cord pulleys   

Eyelet: .125 x .091; brass; nkl pi 
(core drive cord retainer) • 

Link Asseably. bandswitch actuating: 
complete with bushings; less setscrews 

Lockwasher, int-ext: ife; cad pi 
(pointer drive pulley atg)  

Nut,•hex: 4-40 x 1/4; cad pi (FM 
tuning core atg)   

Nut, hex palnut: 3/8-32 x 9/16; cad 
pi (bandswitch, tooe and voluae 
control atg)   

Pointer, dial   
Pulley, cord: 3/8" groove (on chassis 

front)   
Pulley, cord: 1/2* groove (on chas- 
sis side and on dial plate)   

Pulley, cord: 21/32* groove (on chas- 
sis front)    

Pulley^ core drive: brass   
Pulley, pointer drive: 3-1/2" diameter 
Receptacle, phono pick-up; 1 prong.... 
Receptacle, phono power: 3-prong  
Rivet: .088 x 1/8 sti; nkl p] (single 
anti-backlash clip mtg)   

Rivet; .088 x 3/16; stl; nkl pi (nin 
and nidget tube socket mtg).... 

Rivet: .122 x 5/32; stl; nkl pi 
(1 octal tube socket, terminal strip, 
output transformer mtg)  

Rivet; .122 x 3/16 stl; nkl pi (power 
receptacle, ant term strip, and 
tuning shaft bracket mtg)  

Rivet: .122 x 1/4; stl; nkl pi 
(octal tube socket mtg)  

Rivet, shoulder (tuning core cord guide 
and pulley atg on front of chas- 
sis)     

Rivet, shoulder (pulley atg on side of 
chassis snd on left side of dial 
plate)   

MODELS 16VF8B, 16VF8R, 
Ch0 HS-211; IpFl, 
19F1B, Ch. HS-230 

PART 
number description 

SK481770 Rivet, shoulder (for double pullies 
on disl piste)    

3S7462 Screw, machine: 6-32 x 3/16 plain 
hex head; cad pi (electrostatic 
shield mtg)   

3S7326 Screw, machine: 8-32 x 3/16 plain 
locking hex head; cad pi (gang 
mtg)   

3S7163 Screw, machine: 8-32 x 1/4 plain hex 
head; cad pi (pointer drive pulley 
mtg)     

3S2695 Screw, sheet metal: #6 x 3/16 R(Z 
plain hex head; cad pi (tuner brkt 
mtg)   

3S7454 Screw, sheet aetal: #8 x 1/4 PKZ 
plain hex head; csd pi (dial plate 
assembly atg)      

3S7475 Screw, sheet metal: 18 x 1/4 PKZ 
slotted scorn head; cad pi (power 
trans mtg)     

3S7103 Setscrew: 8-32 x 1/8 Allen head; cad 
pi (core drive pulley mtg)  

3S7113 Setscrew: 8-32 x 1/4 slab head; cad 
pi (bandswitch link assembly mtg). 

47A690893 Shaft, bandswitch actuating (HS-211).. 
1X691134 Shaft, tuning: complete with pulley... 
26K485936 Shield, coil: for IF transformers  
26A470013 Shield, dial light   
26K690984 Shield, electrostatic (gang shield)... 
26K690981 Shield, tube: spring type   
26A692080 Shield, tube (for V-9)   
9K471935 Socket, dial light: includes brkt  
9A72519 Socket, tube: loctal      
9A690129 Socket, tube: midget; 7 prong (for V-l) 
9K484167 Socket, tube: miniature; 7 prong   
9A485495 Socket, tube: noval; 9-prong   
9A76209 Socket, tube; octal    
41A690598 Spring, coil: 7 turns; cosmoline dipped 

(FM RF & ant core mtg)   
41K691840 Spring, coil: 8 turns; copper plated 

(FM osc core mtg)    
41A14244 Spring, tension (core & pointer 

drive cord)   
41K692081 Spring, tube shield retaining (for 

V-9 shield)   
37K21114 Strip, channel: rubber; 1* long (dial 

scale mtg)   
31K37504 Strip, terminal: 1 insulated lug; 

#1 mtg; 3/8" spacing   
31K51251 Strip, terminal: 1 insulated lug, #1 

gnd; 3/8" spacing   
31K471565 Strip, terminal: 3 insulated lugs, 

#4 gnd; 3/8" spacing    
31A690974 Strip, terminal: 7 insulated lugs, 

H & 9 gnd; 3/8" spacing   
31K471498 Strip, terminal: 3-acrew (antenna in- 

put)   
•jovuio T ;1 _i.-_   ..... piaAi. uxn iun spesxer 

leads)     
4A70015 Washer, *C* (tuning shaft retain- 

er)   

CABINET PARTS 

39K17396 Contact, pin terminal (in molded 
phono motor receptacle)(19F1).. 

13C791478 Escutcheon, radio dial: brass... 
5A71081 Eyelet (radio chassia mtg).  



CHASSIS HS-211, 
KS-230, HS-230A 

PART 
MU'3hR DESCRIPTION 

5A71092 
14K79U82 

36B790S69 

36K791630 

1X792530 

641)791510 

64K792522 

28K71775 

28K22183 

Crommet, rubber (radio chassis mtg) 
Insulator, fibre (clamps phono and 
antenna leads)   

Knob, control: no dot; beige plastic 
(radio controls)    

Knob, control: with dot; beige plas> 
tic (radio controls)    

Lead and Plugs Assembly, phono pick- 
up (shielded lead with two phono 
pick-up plugs)(19F1)    

Panel, cabinet back: fibre (covers 
radio and phono compartments)(16VF8) 

Panel, cabinet back: fibre (covers 
radio and phono compartments)(19F1) .. 

Plug, phono pick-up (short plug on 
phono lead)(19Fl)    

Plug, phono pick-up (long plug on 
phono lead)(19Fl)    

PART 
NUMBER 

28K30736 

9K470402 

9A600040' 

3S7536 

3S7534 

15K74443 

15A690616 

4S490513 

DESCRIPTION 

Plug, phono motor: 3-pin; includes 
shell (on phono motor lead)  

Receptacle, phono motor: 5-prong; 
molded; includes contacts (19F1) .... 

Receptacle, phono motor: 3-prong; in- 
cludes shell {19F1)    

Screw, sheet metal: #6 x 3/8 PKA slot- 
ted acorn head; antique copper 
finish (cabinet back panel mtg). 

Screw, sheet metal: x 1-3/8 PKA 
plain hex head; cad pi (radio chas- 
sis mtg)   

Shell, plug (on 28K30736 phono motor 
plug)   

Shell, receptacle (on 9A600040 phono 
motor receptacle)(19F1)   

Washer, flat: 3/4 x 7/32 x .042 
stl; cad pi (radio chassis mtg)... 

GENERAL INFORMATION 

AM-FM radio chassis HS-230A is the same as chassis ing is connected for use with 
HS-230 except that the output tranaformer secondary wind- speakers, Cr instead of dual 

SERVICE NOTE 

radii ™hlwi«8 !PPlie8 0nly t0 be induced into the speaker from the power line because of radio combinations, where both chassis use the same speak- coupling between the radio and TV chTssis. This AC hum 
will be noticed even with both the radio and the TV power 

^ . . , .. switches turned off. one side of the output transformer secondary winding is 

Jp^er^rl noTcor^ \ttdt to the To -Hminate the hum. reverse the leads from the radio speaker are not correctly polanaed. a 60 cycle hum may at the receptacles on the speaker. 

T8 
OgTPUT 
TRANS 

SPKR PLUG7 
: TO T V. REC.)\ 

o.-* i 

gr* 

PM 
SPEAKER 

REVISED SPEAKER CIRCUIT IN CHASSIS HS-230A 
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MODEL 91FM2] 
Gh. HS-230A 

GENERAL INFORMATION 

TYPE - AM-FM Radio-Phonograph Combination 

CHASSIS - HS-230A. Refer to HS-230 k HS-230A Service 
Manual for service information. 

PHONOGRAPH - Model RC-37, three-speed; 33, 45 «< 78 
RPM. Refer to RC-37 Service Manual for 
record changer service information. 

TONE-|||| 
VOLUME jfi a ON-OFF ||1| 

REJECT-' 
SPEED 

RECORD CHANGER; See 
Model RC-37, on Pgs. 
RCD.CH«21-1?,18 to 
RGD,CH,21-29« 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 
For chassis & record changer replacement parts, refer to their respective service manuals. 

Part 
Muabgr 

CABINET PARTS 

Descript ion 

16F610008 

55B72307 

13K700763 

15D610006 
13B72750 
5A71081 

5A71092 
55X790566 
55K791499RH 

55K791499LH 

36C701I50 
1X601844 
1X601843 

Cabinet, console: red-brn mahogany; 
complete, less escutcheon, loop 

' antennas , and speaker      
Catch, bullet: statuary bronze 
finish (door latch on cabinet)... 

Cloth, grille: 22-5/8 x 7-5/8; 
mahogany & gold  ' 

Cover, cabinet back..-  
Escutcheon, dial  
Eyelet, chassis ratg: plain; 9/32" 

long  
Eyelet, chassis mtg: pierced; 1/8" 

long    
Grommct, chassis mtg  
Handle, door: brass plated  
Hinge, stop: statuary bronze finish 

(upper right & lower left)  
Hinge, stop: statuary bronze finish 

(upper left & lower right)....... 
Knob, control     
Lead Assembly, phono motor; complete 
Lead & Plug Assembly: phono pick-up 
(includes shielded lead and plugs) 

Part 
Number Description 

62K70581 Logotype: "Motorola"; gold finish. 
24C690896 Loop Antenna, AM.....   
24C482890 Loop Antenna, FM; with lead  
55C790564 Plate, door: brass plated...'.  
28K22183 Plug, phono pick-up...    
28A27573 Plug, phono motor: 3-pin   
9A600040 Receptacle, phono motor: 3-prong.. 
3K79101I Screw, machine: 8-32 x 1-1/4; oven 

head cross slot (door pull mtg) 
3S7526 Screw, sheet metal: #8 x 1-1/8; 

plain hex head (chassis mtg).. 
15A690616 Shell, receptacle: with insulator 

(phono motor receptacle)  
15K74442 Shell, receptacle: with insulator 

(phono motor plug)    
50C610000 Speaker, PM: 6" x 9" oval  

55K72308 Strike, bullet; statuary bronze 
finish; with 1/2" nail (door latch 
on door)  

55K601672 Track & Channel, record changer 
drawer  

4S490513 Washer, flat: 3/4 x 7/32 x .042' 
cad pi (chassis mtg)  
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MODEL KR1, 
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TYPICAL RECEIVER USING CHASSIS 1A. 
MODEL KR1 ILLUSTRATED 

GENERAL INFORMATION 

..... 1 J W 1 JJ- 6AT6 - Diode, detector, AVC A 1st AF Amp TYPE - Automotive type universal radio'chassis. In addi- 6AQ5 - Power Amplifier 
tion to Model KR1, this chassis will be used on sub- ^X4 _ j^CC4i|jer 
sequent models. Separate service manuals cover- 
ing these models will be issued as required. POWER INPUT - 6. 8 amps at 6. 3V DC 

TUNING RANGE - 540 to 1600 Kc 

TUBE COMPLEMENT - 

6BA6 - RF Amplifier 
6BE6 - Converter 
6DA6 - IF Amplifier 

IF - 455 Kc POWER OUTPUT - 3. 5 watts (max) 

TUNER - Model AT.86or AT-90. See AT-86or AT-90 Ser. 
vice Manual for Replacement Parts. 

OPERATING INSTRUCTIONS 

TO TURN RADIO "ON1 

The On-Off switch is combined with the volume control. 
Turn the knob clockwise until a "click" indicates the recei- 
ver is "on". Wait a few seconds for the tubes to heat up, 
before tuning-in a station. 

STATION SELECTOR 

Turn the volume "up" until stations can be heard; then 
turn the station selector knob until the desired station is re- 
ceived, After station is tuned in properly, adjust the vol - 
ume control to the desired level,  

SET AUTOMATIC TUNING 

The receiver has 5 buttons for automatic station selec- 
tion. To set the push buttons on automatic tuning, proceed 
as follows: 

I. Turn volume up until stations can be heard. 

Z. Pull out button to unlock tuner and with the station selec- 
tor, tune to the station desired. 

3, Push button in to lock tuner. This station is now set for 
automatic tuning. 

4. Follow the aam^ procedure for the remaining four but- 
tons. 

NOTE; The numbers on the dial scale indicate the fre- 
quency range of the receiver. Tune carefully until you are 
exactly on the station; tuning to either side of it will result 
in poor tone quality and excessive noise. When setting auto- 
inatic tuning, it is preferred that the Left-hand buttons tune 
in the lower KC stations and the right-hand buttons tune in 
the kigher KC stations. 

TO TURN THE RADIO "OFF" 

Turn the volume knob counterclockwise until a "click" 
indicates that the receiver is "off". 



MOTOROLA PAGE : 

nonEL KR1 
Ch, 1A 

ALIGNMENT 

EQUIPMENT REQUIRED: 

1. A special tool for adjusting the tuner cores. Use align- 
ment tool. Motorola Part No. 66A76Z78, 

2. A small screwdriver for IF & RF alignment. 

3. Anaccurately calibratedAM modulated signal generator. 

4. A low range output meter, 

5. A special dummy antenna for RF alignment. Construct 
dummy antenna as shown in Figure 2. 

PROCEDURE: 

4. Connect 6. 3 volts to the receiver "A" lead terminal and 
chassis. 

5. Turn the receiver "on" and allow it to warm up for a few 
minutes. Set receiver volume control at maximum and tone 
control to "high" position. 

6. For greatest accuracy, keep the output of the receiver 
at 1 watt (l watt ■ 1. 79 volts on output meter) by reducing 
signal generator output (not receiver volume control) as 
stages are brought into alignment. 

IMPORTANT: Do not push in on the alignment tool when 
adjusting the tuner cores. The slightest inward pressure on 
the alignment tool may move the tuner carriage and result 
in inaccurate alignment. 

1. To expose the alignment adjustments, remove the top 7. Antenna Trimmer Adjustment. Once alignment has been 
and bottom covers. If the tuner cores require adjustment, satisfactorily performed, no further adjustment of any align- 
remove the escutcheon and dial scale bracket assembly. ment screws should be made except to align the antenna 

trimmer (7) to car antenna after receiver is installed in car. 
2. Connect aPM speaker (3. 2 ohm VC) to "VC" and "GND1 This adjustment should be made with antenna fully extended 
terminals of the receiver. and receiver set to approximately 1400 Kc. Peak the trim- 

mer for maximum volume of a weak station or background 
3. Connect an output meter across the speaker voice coil, noise between stations. 

RECEIVER 
BOTTOM VIEW 

OET-AVC- hf p«m axe 

ANTENNA 
RECEPTACLE 

T-4 
POWER TRANSFORMER 

OSC TRIM 
1605 KC 

MAXIMUM TRAVEL 
(HFlOf CARRIAGE 

©(B)® 
ANT TUNING OSC. TUNING RF TUNING 

CORE-* CORE /-CORE 1300 KC\ 1300 KC /1300 KC 

TONE CONTROL 

VOLUME ON-OFF 

•TONE CONTROL 

MOVE TUNER 
CARRIAGE IN 5/1^ 

FROM MAXIMUM 
HF TRAVEL 
FOR I300KC 

PFrFIUFR 
t6p"vilw 

IIJ POINTER ADJ CAM. 

FIGURE I. TUBE AND TRIMMER LOCATIONS 
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HODEL KR1, 
Ch. 1A 

ALIGNMENT CHART 

DUMMY GENERATOR GENERATOR TUNER 
STEP ANTENNA CONNECTION FREQUENCY SET TO 

IF ALIGNMENT 
1. . I mf Hi side -6BE6 

grid (pin #7) 
Low side-chassis 

ADJUST REMARKS 

465 kc Extreme high frequency 1, 2, Peak for maximum in order 
end of travel 3 l« 4 indicated. Check by repeat- 

ing procedure. 

RF ALIGNMENT | | j j | 

NOTE: If the tuner is tracking properly over its entire range, the tuner cores 8, 9. tt 10 will not require adjustment- 
l proceed as follows; I I I I 

2. Dummy- Ant. receptacle 1605 kc Extreme high frequency 
see Fig. I thru dummy an- end of travel 

tenna 

Peak for maximum. 

ii " 1300 kc With tuning knob, tune 6 It 7 Peak for maximum in order 
to maximum signal indicated. 

. _ - - - Repeat steps 2 It 3, 

NOTE: If the tuner coils or cores have been replaced or tampered with, or the tuner does not cover the required 
range, the tuner cores 8, 9. 8< 10 require adjustment - proceed as follows: 

Dummy- j Ant receptacle J 1605 kc I Extreme high frequency 5, 6, Remove escutcheon and 
see Fig. 1 thru dummy an- 

tenna 
end of travel !■ 7 dial scale bracket. Peak 

for maximum in order in- 
dicated. 

b. " " 1300 kc With tuning knob, move B, 9, Peak for maximum in order 
* carriage "in'' 5/l6" from Ii 10 indicated. 

position in step 5. 

7. " ' 1605 kc With tuning knob, tune 5, 6, Peak for maximum in order 
for maximum signal at fc 7 indicated, 
high frequency end. 

8. " " 1300 kc With tuning knob, tune 8, 9, Peak for maximum in order 
to maximum signal k 10 indicated. 

- - - Repeat atep 7, 

POINTER ADJUSTMENT 

10. Tune receiver to 1300 kc and adjust pointer by means of eccentric cam (11) on the tie plate to the 1300 kc calibration 
mark on dial scale. 

11. With set installed in car, peak ant trim (7) for maximum signal at approximately 1400 kc. Car antenna ahould be 
fully extended. 

TO SIGNAL 
generator" 

30 MMF 

 1 
DUMMY ANTENNA 

TO RECEIVER 
ANTENNA 

RECEPTACLE 

TO RECEIVER 

FIGURE 2. DUMMY ANTENNA DETAIL 
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MODEL KR1, 
Ch. 1A 

REPLACEMENT PARTS LIST 
NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Part 
Wo. WuMber Description 
CHASSIS LA ELECTRICAL PARTS 
Capacitors 

T-2 24B485555 Diode Transformer, 455 kc: 
complete with padding capaci- 
tor and tuning cores    

T-3 24B500727 Output Transformer   
T-4 25B472533 Power Transformer   
Tuner - Model AT-86 

51D501442 Tuner. Model AT-86: complete 
with pinion shaft (See AT-86 

OB Tuner Service Manual for 
..... breakdown)    Tuner - Model AT-90 

5ID502000 Tuner, Model AT-90: complete 
with pinion shaft (See AT-90 
Tuner Service Manual for 
breakdown)   

CHASSIS 1A MECHANICAL PARTS 
7B501472 Bracket, shield (near vib socket) 
42A485546 Clip, coll can mtg    
42B500725 Clip, bottom cover retainer ... 
42A4215 Clip, vibrator grounding   
1X500714 Cover Assembly, bottom; includes 

clips and grounding wiper   
5C500663 Cover, top   
1X501612 Lead Assembly, speaker cable •«. 
9A472148 Receptacle, antenna   
5S7771 Rivet: .088 x 3/16; stl; nkl'pi' 

(tube socket mtg)  
557706 Rivet: .122 x 1/8; stl; nkl pi 

(cover retainer clip and terminal 
strip mtg)   

5S7701 Rivet: ,122 x 3/16 stl; nkl pi 
(vibrator clip b spark plate 
mtg)   

557707 Rivet: .122 x 5/32; stl; nkl pi 
(output transformer b capacitor 
mtg)   

3S7454 Screw, sheet metal: #8 x 1/4 PKZ 
plain hex head; stl; cad pi (pwr 
trans, housing, b shield bracket 

21A591682 
8A4529 
20A501419 

8R13514 
8R13166 

21K70720 

Mica, metal: 90 mmt 500V... 
Paper: .006 mf 100V   
Mica, variable; 50 to 280 

mmf; includes 'bracket   
Paper: .05 raf 100V ....... 
Paper; .1 mf 400V   
Variable, mica: RP trimmer 

(See AT-86 or AT-90 Service 
Manuals)     

Molded, miniature: 5 mmf 500V 
Ceramic: temperature compen- 
sating (See AT-86 or AT-90 
Tuner Service Manuals)  

Mica: 50 mmf 500V   
Variable, mica: osc trimmer 

(See AT-86 or AT-90 Tuner 
Service Manuals)   

8K17028 Paper: .5 mf 100V . 
8R472754 Paper: .01 mf 100V 
21K70720 Molded, ; miniature: 5 i 
8K17028 Paper t .5 raf 100V , 
8R490449 Paper: .02 mf I000V 
8R51209 Paper: .02 raf 100V 
8K71910 Paper; .006 mf 400V 
8R23690 Paper; .01 mf 400V 
21R6590 Mica: '500 mmf 500V 
8K71909 Paper: .004 mf 400V 
23A485677 Electrolyt1c; 15-10 i 

F-l 65K16248 
Vibrator 
G-l 48B3333 
Pilot Light 
1-1 65X10867 
Colls 

20 mf/25V    
9 amp   

Vibrator, non-sync": 4-pln 

Bulb: 6.3V .25A   

24K592269 
24A472535 

Antenna coil (See AT-86 or 
AT-90 Tuner service Manuals) 

RF coil (See Tuner AT-86 or 
AT-90 Tuner Service Manuals) 

Oscillator coil (See AT-86 or 
AT-90 Tuner Service Manuals) 

Choke, hash    
Choke, hash   

Resistors 
Rote; All resistors are carbon Insulated type, 

unless otherwise specified. 
R-l 6R6032 470,000 20% 1/2W  
R-2 6R3992 150 20% 1/2W   
R-3 6R6075 100,000 20% 1/2W   
R-4 6R6012 33,000 20% 1/2W   
R-5 6R476012 3900 10^ 2W    
R-6 6R6010 330 20% 1/2W   
R-7 6R6394 12,000 10% 1/2W   
R-8A,B 18BS01206 Volume-On-Off-Tone Control 

(R-8A 250,000 ohms; R-8B 
1 meg)   

6R6056 47,000 20% 1/2W ..... 
6R2122 4.7 meg 20% 1/2W  ! 
6R5577 2700 10% 1/2W   
6R6004 1 meg 20% 1/2W   
6R6004 1 meg 20% 1/21   
6R5614 56 10% 1/21   
6R5614 56 10% 1/21    
6R6032 470,000 20% 1/21 ..... 
6R6015 220,000 20% 1/21   
6R6336 270 10% 11   
6R476L30 2200 20% 21   

Spark Plate 
SP-1 1A501207 
Transformers 
T-l 24B485553 

Spark Plate Assembly 

IF Transformer, 455 kc: com- 
plete with padding capacitor 
and tuning cores   

24B500727 
25B472533 

42A485548 
42B500725 
42A4215 
1X500714 

5C500663 
1X501612 
9A472148 
5S7771 

9A500709 
9A70208 
9A472534 
9K580218 

31K490142 

31K490143 

31A500705 

29A76280 
29K76282 
39K470032 

Socket, pilot light: Includes brkt. 
Socket, tube: 4-prong (for vibrator) 
Socket, tube; 7-prong     
Socket, tube: 7-prong; with one 

dummy lug   
Strip, terminal: 2 Insulated lugs, 
ffl mtg   

Strip, terminal: 2 insulated lugs, 
*2 mtg   

Strip, terminal: 3 insulated lugs, 
#2 mtg   

Terminal, speaker cable: black. 
Terminal, speaker cable: white.. 
Wiper , grounding (bottom cover). 

RECEIVER KR1 - MOUNTING PARTS, ACCESSORIES 
7B501170 
7C501187 
7D501138 
•13A501167 

1X501247 
8A4491 
42A591931 
328501170" 
36K592304 
36B473538 

36K501199 

Bracket, dial background   
Bracket, dial mtg   
Bracket, radio mtg   
Bushing, tuning and volume control 

mtg    
Button, push   
Capacitor, noise suppression   
Clip, dial glass retaining   
Gasket, speaker   
Knob, dummy: notched disc; chrome pi 
Knob, tone control: notched disc; 

chrome pi   
Knob, tuning and volume control: 
inclyiies setscrew   

I.ockwasher; #10 int ; stl; cad pi 
(speaker mtg)     

Lockwasher: 3/8 ext; stl; cad pi 
(tuning and volume control 
mtg)     

I.ockwasher; 5/16 int-ext; stl; cad 
pi (receiver mtg)   
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INSTALLATION INFORMATION CONTD.-INTERFERENCE ELIMINATION 
MODEL GT: 
Ch. 1A 

INSTALL DISTRIBUTOR SUPPRESSOR 
Cut the high tension lead, which runs from the center 

terminal of the car distributor to the ignition coil, approxi- 
mately \-\/l inches from the distributor. See Figure 2, 
Screw the distributor suppressor in series with the two 
pieces of high tension wire, and plug the end terminal of the 
lead into the center receptacle of the distributor. 

INSTALL CAPACITOR ON GENERATOR 
Mount the noise suppression capacitor (Motorola Part 

Number 8A449I) on the generator frame, under the ground 
lead screw. See Figure 3. Connect the capacitor lead to 
the armature terminal of the generator. WARNING: DO 
NOT CONNECT THE CAPACITOR LEAD TO THE FIELD 
TERMINAL. 

ADDITIONAL MOTOR NOISE HINTS 
1. When checking the car for motor a»i«c, clamp the 

hood down tight. 
Z. Hood Bonds (Motorola Part Number 39A4206) rm 

be installed at the shoulders so that the hood makes a got 
ground to the cowl of the car. 

TIRE STATIC 

After completion of radio installation, road test car f< 
tire static on dry concrete and blacktop pavements, undt 
the following conditions: 

1, At both low and high car speeds, 
Z. With antenna extended to operating position. 
3. With radio at full volume and tuned off station. 

If tire static noise is encountered, inject Tire Stati 
Elimination Powder (available in kit form -Motorola Pai 
No, 51B591494) into tires, following instructions given c 
the package. 

iQ/ oisranuTOB 

CONNECT TO TEB4HHAL 
CAPACITOR PART N" 8K192S6 

FIGURE 2. DISTRIBUTOR SUPPRESSOR INSTALLATION FIGURE 3. GENERATOR CAPACITOR INSTALLATION 

REPLACEMENT PARTS LIST 

For Chassis replacement parts, refer to Chassis 1A Service Manual. 
NOTE: When ordering parts, specify model number of set-in addition to part number and description of part. 

Part Part 
Number Description Number Description 

7B510025 
7C510040 
7A472857 

7A484424 

43K510047 

1X510098 
8A4491 
42A500196 
32C510039 
36K592302 

36K473550 
36K510051 

9K510086 

4S7668 

282878 

1X510555 

64B510022 
1X510092 
34B510021 

Bracket, dial background.•«. 
Bracket, dial scale mtg  
Bracket, receiver, mtg (on rear of 
set)   

Bracket and Stud Assembly, receivez 
mtg     •• •    

Bushing, tuning shaft and volume 
control mtg     

Button, push: complete.,,,.  
Capacitor, noise suppression.,  
Clip, dial scale ntg    
Gasket, speaker     
Knob, dummy: chrome pi (behind 
tuning knob)   

Knob, tone: chrome pi  
Knob, tuning and volume: includes 
setscrew  

Lead Assembly fuse; complete with 
fuse   - 

Lockwasher, ext: 3/8; sti; cad pi 
(tuning and volume control mtg) 

Lockwasher, int-ext: J; stl; cad 
pi (receiver mtg)  

Nut, hex: J-20 x 7/16; stl; cad pi 
(receiver mtg)   

Plate, front: includes wiper 
(tuner mtg - for AT-90)  

Plate, push button trim  
Pointer  
Scale, dial    

3S2956 

3S488298 

3S8176 

5IB502001 

51A502012 

1X510096 
9A510075 
41A77592 

50B510063 

Screw, machine: J-20 x 3/4 plain 
hex head; stl; cad pi (receiver 
mtg)     

Screw, machine: J-20 x ij plain 
hex head; stl; cad pi (receiver 
mtg)  

Screw, sheet metal: #8 x ^ slotte 
hex head; stl; cad pi (mtg brkt - 
rear)  

Screw, sheetmetal; kiO x 3/8; f 
cad pi (speaker mtg),......,.. 

Setscrew: 8-32 x 3/16; headless: 
stl; cad pi (knobs)   

Shaft Assembly, manual drive: com 
plete. 

Shaft and Drive Disc Assembly: wit 
pinion on one end (for AT-90).... 

Shield and Crystal Assembly, light 
Socket, pilot light: with bracket 
Spring, compression (behind contro 
knobs ).   

Speaker, PM; 5 x 7; 3.2 ohm VC 

50B510577 Speaker, EM: 5 x 7; 3.2 ohm VC 

1X511064 Speaker Plate & Gasket Assembly: 
less" speaker 

42A485718 Strap, receiver mtg,,,,  
6A4141 Suppressor, distributor.   
42A510531 Wiper, spring (on front plate),. 



MODEL NH1G, 1951 
Nash Rambler 

GENERAL INFORMATION 

TYPE - Specifically designed for installation in the 19,jl 
Nash (Rambler Series cars only). 

TUNING RANGE - 540 to UOO Kc 

IF FREQUENCY - 455 Kc 

TUBE COMPLEMENT - 6BE6 - Converter 
6BA6 - IF Amplifle 
6AV6 - Detector 

Amplifier 
6AS5 - Power Amplifier 
6X4 - Rectifier 

POWER INPUT - 5. 0 amps at 6. 3V DC 

POWER OUT PUT-2 watts (maximum) 

4; 

'AVC&l3tAT  

► 

OPERATING INSTRUCTION 

VOLUME CONTROL & ON-OFF SWITCH. The volume con- TONE CONTROL. The outer right-hand knob operates the 
trol and on-off switch are combined and are operated with ion« control, 
the inner right-hand knob. Turn radio on by turning knob to 
the right until a "click" is heard. Continued rotation to the TUNING. Tune stations with the left-hand knob. Always 
right will increase volume. To turn radio off. turn knob tune carefully until you are exactly on the station; tuning to 
fully to left until "click" is heard. either side of it will result in poor tone quality. 

 TIJNM8 CONTPOL 
ON-OFF SWITCH 
VOLUME CONTROL 

FIGURE 1. OPERATING CONTROLS 

SERVICE NOTES 

TO REPLACE TUBES. To replace tubes, it will be neces- 
sary to remove radio from car. Proceed as follows: 

1. Disconnect "A" lead from car terminal located behind 
instrument panel. 
2. Remove antenna plug from antenna receptacle located on 
left side of radio. 
3. Pull off control knobs and pointer. 
4. Remove two nuts, two washers and dial scale assembly. 
5. Remove radio from behind instrument panel. 
6. Remove large cover from radio to expose tubes. 

RADIO NOISE SUPPRESSION, A capacitor installed on the 
car generator, a capacitor on the ignition coil, and a sup- 
prcssor in the car's ignition system distributor circuit, 
eliminate motor noise from these sources. 

TO REPLACE VIBRATOR OR FUSE, The plug-in type vi- 
brator and radio fuse are accessible from the rear of the 
instrument panel. Should those require replacement, it is 
only necessary to pull out old vibrator or fuse and plug in a 
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MODEL NH1C, 1931 
Nash Ramhler 

ALIGNMENT 

covers, through holes provided, 

2. Connect an output meter across the voice coil. 

EQUIPMENT REQUIRED 

1. A small screwdriver for IF and RF alignment. 
2. An accurately calibrated 400 cycle, AM modulated sig- 
nal generator. 
3. A low range output meter. 
4. A special dummy antenna for RF alignment. Construct 
dummy antenna as shown in Figure 2. 

3. Connect a 6 volt storage battery to chassis andBATT 
terminal of receiver; turn receiver on and allow it to warm 
up for a few minutes. 

4. For greatest accuracy, keep output of receiver at ap- 
proximately 1/2 watt (l/2watt =1.25 volts on output meter) 
throughout alignment by reducing generator output (not re- 
ceiver volume control) as stages are brought into alignment. 

PROCEDURE proximate^ 
throughout 

1. All adjustments are accessible without removing the cciver volur 

ALIGNMENT CHART 

GANG 
SET TO 

GENERATOR 
FREQUENCY 

DUMMY GENERATOR 
STEP ANTENNA CONNECTION REMARKS ADJUST 

© II 

w 
© 

ANT TRIM 
1400 KC 

SPEAKER 
LSI 

VIBRATOR 
0-1 

jfT so i 
•ii 
O Q 
© 

ulii 

N AND DUMMY 
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MOT 

TYPICAL REC*IV*R USISG CHASSIS IB, 
HODKL SBIB ILLBSTHATKD 

6ENC1 TUBE COMPLEMENT - 

TYPE - Automotive type universal, manually tuned, radio 
chassis. In addition to Model SR1B, this chassis 
will be used on subsequent models. Supplements 
covering these models will be issued as required. 
An external speaker is used. 

RF Amplifier 
Converter 
IF Amplifier 
Det-AVC t AF Amp 
Power Amplifier 
Rectifier 

TUNING RANGE - 540 to 1 600 Kc IF - 455 Kc 

POWER INPUT - 5 amps at 6. 3V DC 

POWER OUTPUT - 2 watts 

8 TURNS 

2 TURNS 

]_L_TUNING 
tl SHAFT 

(TUNER IN EXTREME 
HIGH FREQUENCY POSITION) 

DIAL BACKGROUND- POINTER 

TUNE IN 1425 KC SIGNAL 
8 SET POINTER TO 
CALIBRATION MARK.(SMALL 
HOLE IN DIAL BACKGROUND) 

FIGURE 1. STRING DRIVE DETAIL FOR MODEL SRIB 

ALICNMENT 

Remove receiver top and bottom housing covers, es- 
cutcheon and speaker plate to expose all alignment adjust- 
ments. 

Connect a 6 volt storage battery to BAT terminal and 
chassis of receiver. 

Connect a 3. 2 ohm PM speaker to VC terminal and chas- 
sis of receiver. 

Connect a low range output meter across speaker voice 
coil and set volume control at maximum; For greatest ac- 

curacy, keep output of receiver at approximately 1 watt 
(I watt - 1. 79 volts on output meter) throughout alignment by 
reducing signal generator output as stages are brought into 
alignment. Use a small fibre screwdriver when aligning IF 
and diode transformers. A special tool. Motorola Part No. 
66A76278, is required for adjusting the tuner cores. IM- 
PORTANT: Do not push in on the alignment tool when ad- 
justing the tuner cores; the slightest inward pressure may 
move the tuber carriage and result in inaccurate alignment. 
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FIGURE 3. CHASSIS PARTS LOCATIONS 
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'CONTROL HEAD PUSHBUTTON CABLE RECEPTACLE- 

L 

W 

* ■•V 

S N ■' ',.-.1 
ST-78 

 TUNER SET-UP BUTTON—' 

 MANUAL TUNING  
-STATION SET-UP KNOB SHAFT- 

GENERAL 

Solenoid Tuners ST-60 and ST-78 arc used in Motorola 
electric push-button standard auto receivers. 

Fundamentally ST-feO and ST-78 tuners are the same. 
The two tuncra differ in push-button switch lead lengths, 
oscillator coil, sleeve and shield, tuning cores, antenna 
trimmer and cover over ST-60 carriage. These tuners arc 
similiar to the original Motorola ST-54 solenoid tuner. 

This is a 3 gang permeability type tuner operated by a 
solenoid. Five pre-set and one manual tuning positions are 
provided. The frequency range is 53S to 1600 kc. The pre- 
set positions can be set to any frequency within this range. 

The tuner is designed to operate satisfactorily with 4. 5 
to 7.3 volts input. Before attempting any service work on 
a tuner that operates too slowly or one that doesn't operate 
at all, check the battery voltage directly at the receiver 

spark plate. Normally, this voltage is 6. 3 volts. At the 
moment any push-button is pressed, the voltage atthe spark 
plate should not drop to less than 4. 5 volts. If the voltage 
is less than 4. 5, it is an indication of poor wiring between 
the car battery and receiver or a defective car battery. 

This tuner depends on "dash-pot" action between the 
plunger and the solenoid for proper operation. When the fit 
between the plunger and solenoid is too tight, the air can't 
get out fast enough. The result is a slow or sluggish op- 
erating tuner. All ST-60 and ST-78 tuners have an adjust- 
able air release in the solenoid end plate. See Figures 1 fc 3. 

The tuner solenoid coil must be in a horizontal or near 
horizontal position or the tuner will not operate properly. 
If it is operated with the coil in a vertical position, the 
solenoid and carriage return spring may not be strong c- 
nough to operate the tuner. 

TO SET UP AUTOMATIC TUNER 

a. Turn receiver on and allow it to warm up for a few 
minutes. 

b. Collapse antenna until signal is weak. 
c. Press Manual "M" button on control head. 
d. Turn tuning knob until desired station is tuned in. 

(Make a mental note of the /program). For beat re- 
sults choose only local stations. 

e. Press desired button and wait until tuning mechanism 
completes its operation. 

f. Press automatic tuner set-up button until "click" is 
heard. (See detail above. ) 

THEORY G 

NOTE: Throughout theae paragraphs, it is 
suggested that constant reference 
be made to Figure 1. 

When any push-button Is pressed, current flows through 
the solenoid coil, causing the plunger to pull into the coil. 
Near the end of the plunger travel, through a ratchet mecha- 
nism inside the plunger, the selector switch shaft is rotated 
60 , moving the selector switch and atop plate to their new 
position. 

An instant later, the solenoid switch is opened breaking 
solenoid current and the carriage return spring then pulls 

g. Turn automatic tuner set-up knob until previously noted 
program is heard. NOTE: Check the setting of the 
automatic button just set up by pressing the "M" button 
and manually tune in the station. There should be no 
difference in volume or clkrify when the station is tuned 
in either manually or automatically. If a difference is 
noted, reset the automatic tuner push button more ac- 
curately by repeating above procedure. Also make sure 
the push button is set to same station that was selected 
manually and not to a weak distant station carrying the 
same network program. 

h. Repeat steps c, d. e, f and g for balance of buttons. 

the plunger out, closing the solenoid switch again, if the 
selector switch is now resting at the position selected by 
the push-button (cut away section of selector switch resting 
in front of contact selected by push-button), the solenoid 
plunger will continue to be pulled out until the stop plate is 
resting on the selected lead screw stop. In the event the 
selector switch is not resting in the position selected by the 
push-button when the solenoid plunger is on its return trip, 
the moment the plunger moves out far enough to actuate the 
solenoid switch, current will again flow through solenoid 
causing the plunger to be pulled in again. The plungers in- 
ward motion aeain rotates the stop plate and selector switch 
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through another 60 . This last operation is repeated auto- 
matically until the selector switch comes to rest at the po- 
sition selected by the push-button, at which time the sole- 
noid circuit is opened and the plunger moves out until the 
stop plate is resting on the selected lead screw stop. The 
stops are adjusted to the desired positions during the station 
setting up procedure, through the set-up gear train assem- 
bly. 

Refer to Figure 2 for mechanics behind station setting- 
up mechanism detail. 

When the button on which a station is to be setup is first 
pressed, the tuner operates and the stop plate comes to 
rest against the selected lead screw stop. The pressure of 
the atop plate against the lead screw stop moves the lead 
screw forward until its shoulder rests against the tuner end 

plate. The square end of the lead screw does not engage ii 
the square hole of the set-up gear until the set-up button ii 
pushed in and the station set-up knob is turned. A latch oi 
one end of the detent lever engages the gear lever, boldini 
(the set-up gear train in contact with the selected lead screw, 
Now the selected lead screw stop can be moved on its lea* 
screw by turning the station set-up knob. None of the othei 
lead screws turn because the stop plate* is not resting a- 
gainst them. After the button is set up, pressing any oihei 
button will unlatch the gear lever and disengage the Iea< 
screw from the set-up gear. See Figure 2, 

Since the coil tuning iron cores are attached to the car- 
rlage plate and move in unison with the plunger, the point 
at which they are brought to a stop (by means of the leat 
screw atop) determines the frequency to which the coils ar« 
tuned. 

SOLENOID 
COIL F0»N 

(MASS) N f COIL 
(S USED BF-OSC AND ANT.) 

COIL TUNING CONE 
(9 USED) 

CARRIAGE 
j PLATE 
/LEAD SCREW, 
/ STOP 

PRC-SET STATION LEAD SCREW 
-(9 USED-ONLY ONE SHOWN. SCREWS ARE 60* APART) «ECCPT. 

(FRONT VIEW) 

SOLENOID COIL 

ADJUSTABLE 
AIR RELEASE" 

« ROTATING 
STOP PLATE 

LEAD SCREWl 
" STOP 

• SELECTOR SWITCH 
— (SHOWN <N MANUAL 
K POSITION) 

SOLENOID 
PLUNGER 

SELECTOR SWITCH 
AND STOP PLATE   
ROTATING MECHANISM 
(INSIOC PLUNGER) CARRIAGE RETURN 

SPRING 
ACTUATOR — ROD 

_ MANUAL 
LEAD SCREW 

TONE CONTROL RELRT OPERATED 
BY PUSHING VOL. CONt KNOB. 

i  

SOLENOID SWITCH (BREAKS CURRENT 
-THROUGH SOLENOID COIL ONLY WHEN 

PLUNGER IS FULLY INSIDE SOLENOID 
COIL) 

• SELECTOR SWITCH AND 
STOP PLATE ROTATE 60* 
(1/e TURN) EACH TIME 
SOLENOID IS ACTUATED 

CONTROL 
HEAD 

FIGURE 1, TUNER FUNCTIONAL DETAIL 
CARRIAGE PLATE 

POSITION OF LEAD SCREW 
WHEN STOP PLATE IS NOT 
RESTING ON SELECTED 
LEAD SCREW STOP. 

PLUNGER 

LEAD SCREW STOP 
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POSITION WHEN STOP PLATE 
IS RESTING AGAINST LEAD — 
SCREW STOP. 

LEAD SCREW SHOULDER 
AGAINST END PLATE 

LEAD. 
SCREW 
STOP 

END PLATE 
SQUARE END OF 
LEAD SCREW STILL 
NOT ENGAGED IN 
SET-UP GEAR. 

STATION SET-UP 
GEAR TRAIN 

—SET-UP KNOB SHAFT 

LEAD SCREW STOP 
CAN NOW BE MOVED 
BY TURNING SET-UP 
KNOB. 

SELECTED LEAD SCREW 
NOW ENGAGED IN SET-UP" 
GEAR. 

'PLUNGER 

4 OTHER LEAD SCREWS 
NOT ENGAGED BECAUSE 
STOP PLATE IS NOT 
RESTING AGAINST THEM. 

SQUARE END 
"NOW ENGAGED 

.SET-UP BUTTON 
(PUSHED IN) 

-GEAR LEVER 
-SET-UP KNOB SHAFT 

■DETENT LEVER 

SET UP GEAR 
TRAIN DETAIL 

GEAR LEVER 
LATCHED 

AFTER STATION IS SET UP 
GEAR LEVER IS UNLATCHED 
BY PRESSING A BUTTON 

CARRIAGE 
PLATE 

DET N. 69C75066 

SET-UP BUTTON 
(OUT) 

WHEN PLUNGER IS FULLY IN 
SOLENOID COIL, CARRIAGE 
PLATE RELEASES GEAR LEVER 
AS SHOWN, DISENGAGING LEAD 
SCREW FROM SET-UP GEAR. 

FIGURE 2. STATION SET-UP MECHANISM 
TO REMOVE TUXER FROM CHASSIS 

Should itbecome necessary to remove the solenoid tuner 3. Disconnect all leads connecting tuner to receiver. The 

GEAR LEVER 

■GEAR LEVER UNLATCHED 
-DETENT LEVER 

from the receiver chassis, proceed as follows: 

1, Remove the covers from the set, completely exposing 
the chassis. 

2. Mark all leads connecting tuner to receiver. 

control head connecting receptacle is to be removed by un- 
screwing the two self-tapping screws. Do not unsolder 
leads from the tuner selector switch. 

4. The tuner is held to the chassis by self-tapping screws 
driven into the sides of the tuner. Do not remove any other 
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ADIU8TMENTS 

AIR RELEASE ADJUSTMENT 

The speed at which the tuner oper»tes is governed by 
I dash-pot action of the solenoid plunger within the closed 
solenoid coil form. The rate at. which air is allowed to en- 
ter or escape determines the speed of the plunger. 

An adjustable air release is provided on all ST-60 and 
ST-78 tuners. See Fig, 3, To adjust, loosen the screw 
and move the eccentric washer which covers the air re- 
lease hole to expose or cover more of the air release hole 
as required. 

I. If tuner operates too slowly, open the air release 
hole. Open it only far enough to secure reliable op- 
eration. Too little "dash-pot" action (air release 
open too much) may cause the plunger to hammer 
and sometimes even to make the tuner operate con- 
tinuously due to the selector switch rotor being turn- 
ed so rapidly as to overshoot its contacts. 

END VIEW OF TUNER 

o o 

SCREW 

o 

ECCENTRIC WASHER 

AIR RELEASE HOLE 

SOLENOID ENO PLATE 

1OET. N,.69A75068 

FIGITRB 3. AIR RELEASE ADJUSTMENT 

2. If the tuner operates too rapidly increase dash-pot 
action by closing the air release hole slightly. Close 
it Only enough to eliminate hammering. 

PLUNGER RATCHET ADJUSTMENT 

The plunger ratchet mechanism is shown in Figure 4. 
This mechanism rotates the actuator rod which, in turn, .-"xV" 
rotates the carriage stop plate and the selector switch 60°^' !1 
for each inward motion of the plunger. \ 11 

ACTUATOR MOO TUMNS if* typtu <«()•» 

If this adjustment is incorrect, tuner may operate con- 
tinuously once current is applied. 

• Correct ratchet adjustment is indicated when 1/64" to 
1/32" clearance is observed between selector switch con- 
tacts and the selector switch rotor as shown in Figure 5. 
Slowly work the plunger by hand and observe clearance at 
each contact position. If the average clearance is not 1/64" 
to l/32", correction can be made by loosening ratchet ad- 
ustment setscrew and turning actuator rod by hand until 

correct clearance is observed* 

Before ratchet adjustment setscrew is finally tightened, 
push fixed ratchet l/3Z" back into plunger. This increases 
spring tension against rotating ratchet, thus insuring more/ 
positive operation. I 

SOLENOID SWITCH TRIP ADJUSTMENT 

The solenoid switch tripping mechanism should be ad- 
justed as shown in Figure 6. 

If the solenoid switch is tripped too early, the ratchet 
mechanism may fail to operate; if it trips too late, the 
plunger may hammer violently or should the solenoid switch 
fail to trip, the plunger would be held within the solenoid. 

MC'VCAMLE MATCHCT MtSCT TOM *€XT CYCLE 

FIGURE 4. PLUNGER RATCHET MECHANISM 
n>t* »i*eo satchct vm'sac* into n.uN0t* ttrom tichtchino set testw. 

CANSttSC  4CTU4TON 'LATe ^ too 

■srieciot switch 

RAICRCI AOAItntftT SCT KMC* - USE N. ■ ALLEN NNENCN 

FIGURE 5. PLUNGER RATCHET ADJUSTMENT 

ADJUSTMENT OF GEAR LEVER LATCH 

The gear lever latch holds the station set-up gear train 
in position while setting up etations. Failure of the latch to 
engage properly when the set-up button is pushed in will 
result in the inability to set up pre-set stations. Failure of 

the latch to disengage after station is set-up will result in 
faulty automatic tuning because the lead screws might not 
seat themselves properly against the tuner end plate. Fig- 
ure 7 shows the latch detail and adjustment. 
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PU»H CAM IMC H*TI « POAWAPO ACOVLP TOVAM «"L IHICLD PLATf »» 

VK.C»OIO SWITCH SN0UIO SHAP DMA • HCM CAAAlAAC PLATf It </•' FAOM COIL tMlCLO PLAT! OC^ENT LCVtA 
•CttO LEVCA AT THIS POINT TO ADJUST 

SET-UP SUTTON 

•HEN SET OP SOTTON is Pushed in, detent 
LEVCN SHOULD LATCH SCAN LCVEN AS SHOWN 

OCT N», t SETSOT11 
'AAISEO PONTION 

OP END PLATE 

IP •«* ADJUSTNEAT U HOT OOAACCT LOOSER THIS SMEW AM ROVC CAMIME •AACAtT TO CORAtCT 
DC TENT LEOEN- 

•ENO LEVER AT THIS POINT T0- AOJUST. 

•HER PLUNDER IS FULLY IN SOLENOID, CARRIAOE PLATE 'SHOULD DEPRESS DETENT 
LEVER AND RELEASE GEAR LEVER AS SHOWN. 

FIGURE 6. SOLENOID SWITCH ADJUSTMENT FIGURE 7. GEAR LEVER LATCH ADJUSTMENT 

SERVICE NOTES 

FAILURE OF SOME LEAD SCREW TO 
ENGAGE IN SET-UP GEARS 

If some of the le«d screw* fail to engage in the set-up 
gears during station setting up procedure, ch€Ck the gear 
lever to see if it is bent. When the set-up button is pushed 
in and the gear lever latches on the detent lever, the set-up 
gear train should be parallel with the tuner end plate and 
the bottom of the gear train should be resting on the raised 
portions of the tuner end plate. 

LUBRICATION 

Should lubrication ever be required, it is recommended 
that a very fine grease, commercially called DOW-CORNING 
Silicone (DC 44 Medium Grade), or its equivalent be used. 

Remove all old and sticky lubricant with a solvent such 
as carbon tetrachloride and then, very sparingly, lubricate 
only the following points: 

J, Carriage guide rod*. 
2, Actuator rod. 
3, Manual lead screw. 

IMPORTANT 

Do not lubricate or permit lubricant to get on Selector 
Switch contacts. The friction drag is required for proper 
operation of tuner, 

LEAD DRESSING 

Make* sure that the selector switch and solenoid coil 
leads are dressed so that carriage plate does not rub a- 
gainst them. Leads rubbing against the carriage plate may 
cause the tuner to stick, especially at the high frequency 

REPLACEMENT OF SOLENOID COIL 
OR SOLENOID PLUNGER 

Should replacement of the solenoid coil or solenoid 
plunger be required, it will be necessary to replace the en- 
tire tuner. A close fit between solenoid plunger and sole- 
noid coil form is required; a proper match can only be 
secured at the factory. When service of this kind is re- 
quired, return the tuner to the factory for exchange. 

ALIGNMENT 

In the event that 8om.e part of the R. F. clrcuithas been 
changed or the adjustments shifted by mishandling, it is 
suggested that the receiver be realigned. Follow the align- 
ment instructions found in the receiver service manual. 

The tuner must be in good working order and assembled 
onto the chassis before attempting alignment of its tuned 
circuits. 

TO REPLACE ANT. R. F., OR OSC. COILS 

IMPORTANT: When ordering replacement coils, order by1 

part number and also specify the color cod- 
ing (paint dots) on old coil. THE REPLACE- 
MENT COIL SHOULD CARRY THE SAME 
COLOR CODING AS THE ORIGINAL OR 
THE TUNER WILL NOT TRACK PROPER- 
LY., 

1. Unsolder the two lugs holding the coil to the tuner plate. 
2. Carefully remove the old coil. Save the thin paper wash- 
er that is found at the base of the coil, 
3. Slip the paper washer over the replacement coil and 
slip coil into shield can. 
4. Orient coil so its lugs are in same position as before 
and resolder to tuner plate. 
5. Reassemble tuner and install in receiver, 
6. Realign ANT, , R. F. and OSC. stages per inatructions 
found in the receiver service manual. 



TO REPLACE ANT. R.F. OR OSC. COIL TUNING CORES 

IMPORTANT: When ordering coil tuning cores, order by 
partnumber and also specify the color cod- 
ing {paint spot) on the old core. ALL 3 
TUNING CORES MUST CARRY THE SAME 
COLOR CODING OR THE TUNER WILL 
NOT TRACK PROPERLY. 

1. Remove the carriage return spring. 
2. Move the carriage plate back as far as it can go. The 
tuning cores can now be screwed "out" or "in" by grasp- 
ing the portion that sticks out the back of the coil. When 
installing a new core, make sure that the insulating washer 
and adjustment clip are replaced properly. The insulating 
washer goes on the core side; the core adjustment clip has 
an ear on it and this ear must fit into a hole in the bake lite 
insulator on the carriage plate. Refer to Figure 8, 
3. Replace the carriage return spring. 
4. Install tuner in receiver. 
5. Realign ANT., R.F, and OSC, stages following the in- 
structions found in the receiver service manual. 

PLUNGER RATCHET REMOVAL 

To remove ratchets, proceed as follows: 
(Refer to Figure 8 for parts identification). 
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1. Remove gear plate mounting screw (5S). 
2. Pull out actuator rod (46), Don't lose washers (83 
(88) and (89). 
3. Remove stop plate bracket (4) by sliding it out of tl 
retaining slots. 
4. Loosen setscrew (50), 
5. The large fixed ratchet (34), small floating ratchet (31 
and ratchet spring (70) can now be removed, 
6. Reassemble in reverse order. 

TUNER HANGS UP 

The beginning of this trouble is usually a conditio 
where the tuner "runs wild" (fails to stop at a station), E 
ventually, the stop plate gets "hung up" by getting on tt 
wrong side of the station slops (56). The cause of the troi 
ble is that the selector switch (74) does not turn the corrci 
amount with each dash of the plunger. 

Since the actuator rod (46) determines the rotation < 
the selector switch, it is usually at fault. Check the twii 
in the actuator rod. It should be 82 degrees. Also chec 
the fit between the "head" end of the actuator rod (46) ar 
the rotary section oi the selector switch (77). We ha\ 
found that some sloppiness sometimes occurs at this pom 
If the fit is loose, replace the actuator rod (46). This ca 
be easily done by removing gear plate mounting screw (55 

REPLACEMENT PARTS UST 

NOTE: When ordering parts, specify model number of tuner in addition to part number and description of par! 
R«f. Part Re*' Part 
Mo. KuMber Description Wo. Number Description 

1X472634 

1X592280 

1X71358 
7A70928 
7A70986 
7A500429 

38A70945 

38 A 70S 5 4 
20X472612 

20X472613 

20X461527 

42A70980 
42A70184 
1A71881 

24B592153 

24871879 

59B70889 

Model ST-60 Solenoid Tuner 
(complete)   

Model ST-78 Solenoid Tuner 
(complete)   

Base k Spring Assenbly  
Bracket, carriage  
Bracket, lead screw stop.... 
Bracket, stop plate (stain- 

less steel)  
Button, lever and gear (set- 

up button)     
Button, mute switch; fibre.. 
Capacitor, variable: mica; 

30-60 maf; with mounting 
bracket    

Capacitor, variable: mica; 
50-280 mmf; with mounting 
bracket (ST-60 only)..  

Capacitor, variable: mica; 
20-180 mmf; with mounting 
bracket         

Clip, lead screw  
Clip, core adjustment.... 
Coll, antenna or RF (specify 
color of paint dot on old 
coll when ordering)........ 

Coll, oscillator; (ST-78) 
(specify color of paint dot 
on old coil when ordering). 

Coil, oscillator; (ST-80) 
(specify color of paint dot 
on old coll when ordering). 

Coll, solenoid (RETURN en- 
tire tuner to factory for 
exchange when tbls part 
requires replacement)  

46X592080 

46A70880 

32A70972 
14670876 

14674198 

14A70979 

14A70973 

45B70926 
45B70930 
29R3014 
29R5331 
4S7651 

287003 

1X73012 

Core, powdered iron; with 
molded-ln adj screw (ST-78) 
(specify color of paint dot o 
old core when ordering).... 

Core, powdered iron: with 
molded-ln adj screw(ST-60) 
(specify color of paint dot 
on old core when ordering). 

Gasket, solenoid doz 
Insulator, coil sleeve: 
armite   doz 

Insulator, magnet winding: 
armlte..................doz 

Insulator, slug: bakelite 
........................doz 

Insulator, switch: armite 
 doz 

Lever, detent............... 
Lever, gear   
Lug, solder (ST-78 only).doz 
Lug, solder (ST-60 only).doz 
Lockwasher, steel: #8 
Internal; cad pi per/c 

Nut, steel: 8-32 x 5/16 hex; 
cad pi......... per/c 

Plate, Bushing and Stud 
Assembly: stop end plate 
with actuator rod bushing 
and gear locating stud  

nin**. e. r*** i 

1X592275 

Assembly: consists of 
tuner plate solenoid 
shield, 3 coll shields 
and 3 solenoid mtg 
bolts (ST-60 only)...., 

Plate & Coll Shields 
Assembly: consists of 
tuner plate, solenoid 
shield, 3 coil shields 
and 3 solenoid mtg 
bolts (ST-78 only)  
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Part 
Kuaber 

1X76556 

1X71359 

1X73008 

1X592268 

1X472639 

64K472055 
43A70905 
43A70904 
9X500055 
17X484497 

5^7706 

5S7707 

5S8497 

47A472003 
47A73787 
47A70921 
47A480767 
3S2950 

3S2681 

3S7104 

387148 

387200 

Pescription 

Plate, end: solenoid end 
plate asseably; with gasket 
and adjustable air release. 

Plate fc Gears Assembly 
(station set-up gear train) 

Plate fc Plunger Assembly: 
consists of carriage plate 
with 3 bakellte core screw 
insulators and solenoid 
plunger rod with ratchets 
and stop plate (RETURN en- 
tire tuner to factory for 
exchange when this part re- 
quires replacement)   

Plate It Trimmers Assembly: 
consists of coll end plate, 
2 trimmers and terminal 
strip (ST-78)  

Plate & Trimmers Assembly: 
consists of coil end plate, 
3 trimmers and terminal 
strip (ST-60)  

Plate, switch mounting... 
Ratchet, fixed (large),.. 
Ratchet, floating (small) 
Receptacle, plug: 9-pin  
Resistor, wire-wound: 5.6 

ohms 10% IV (in parallel 
with solenoid coil)  

Rivet, brass: .064 x 1/8 
(part of actuator rod 
ad J )  

Rivet, steel: .088 x 5/32; 
nkl pi (slug insulator 
mtg)  

Rivet, steel: .122 x 1/8; 
nkl pi (lock-up spring 
mtg)    

Rivet, steel: .122 x 5/32; 
nkl pi (trimmer mtg).. 

Rivet, steel: .088 x 1/8; 
nkl pi (terminal strip 
mtg)  

Rod, carriage guide  
Rod, manual stop guide.. 
Rod, stop guide  
Rod, actuator   
Screw, qacbine: 4-40 x 1/4; 
slotted locking, stl; 3 
index head cad pi (carriage 
brkt mtg)   

Screw, steel; #4 x 3/8 Phil- 
lips filister head; cad pi 
(selector switch mtg)... 

Screw, machine: S-40 x 3/8; 
slotted hex bead; stl; cad 
pi (mute switch mtg).. 

Setscrew, steel: 8-32 x 
3/16 slotted headless; 
cad pi (part of actuator 
rod adj )   

Setscrew, steel: 6-32 z 1/8; 
Allen head; nkl pi (ratchet 
setscrew in plunger)  

Screw, machine: 6-32 x 3/16; 
slotted filister head; stl; 
cad pi (air release adj 
screw)     

Ref. Part 
No. Number Description 

53 382684 Screw, sheet metal: #6 x 1/4 
Phillips fUlster bead; stl; 
cad pi (solenoid switch 
■tg)  

54 387205 Screw (lockscrew): 8-32 x 1/4; 
slotted hex bead; cad pi 
(base mtg)  

55 3A74390 Screw, special (gear plate 
mtg)    

56 3S817S Screw, sheet metal: #4 x 3/16; 
PKZ; slotted hex head; stl; 
cad pi (holds lead screw stop 
brkt to manual lead stop) 

57 58A70902 Screw X Coupling Assembly: 
manual lead screw with 
bakellte coupling   

58 1A73015 Screw tt Stop Assembly: lead 
screw with carriage stop... 

59 47A70934 Shaft, lever........  
60 26X592104 Shield, coil (Osc ST-78)... 
61 26A70878 Shield, coll (ST-60 Ant, RF 

b Osc) (ST-78 Ant b RF).... 
62 26B472568 Shield, tuner (aT-60 carriage 

cover)    
63 43A70881 Sleeve, coil: powdered iron 

(not in 0BC ST-78)    
64 43A70953 Spacer, selector switch; 

fibre   
65 287988 Speednut, steel; for .093 

diameter rod 
66 41A70958 Spring, coil: iron 

core ................. 
67 41A70968 Spring, gear plate..... 
68 41A70949 Spring, lead screw  
69 41A70971 Spring, lock-up  
70 41A 70955 Spring, ratchet  
71 41A70941 Spring, carriage  
72 41A472134 Spring, carriage bal- 

ance     
73 41A472480 Spring, actuator rod ad- 

justment    
74 46A70983 Stop, manual lead   
75 31A70948 Strip, terminal lug  
76 40A472644 Switch, mute  
77 40B70952 Switch, selector...,  
78 1B70944 Switch, solenoid: with mtg 

plate.   
79 4A73378 Washer, bumper   
80 4A70013 Washer, "C" (lever shaft 

retainer)     
81 47A70873 Washer, coil spacer: 

82 4A76542 Washer, eccentric (air re- 
lease hole adjustable 
cover)   

83 4A70974 Washer, insulator (actuator 
rod)     

84 4A7Q956 w>nh*r. iron core insulator: 
bakellte    

85 4A74571 Washer, paper    
86 4A73621 Washer, spring (manual lead 

screw)      
87 4A70932 Washer, "C" spring (manual 

load screw retainer).... 
88 4A70961 Washer, actuator rod; rec- 

tangular hole   
89 4^70962 Washer, bearing (actuator 

rod)     
90 4A75683 Washer, brass: special. 
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MODEL WS1C, 1951 
Willys-Overland 

GENERAL INFORMATION 

TYPE - Automotive type radio receiver designed for in- 
stallation in 1951 Willys-Overland cars. An ex- 
ternal speaker is used. 

TUNING RANGE - 540 to 1600 Kc IF - 455 Kc 

TUBE COMPLEMENT - 

6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Diode detector, AVC It 1st AF Amp 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

POWER INPUT - 6, 8 amps at 6. 3V DC 

POWER OUTPUT - 3. 5 watts (max) 

TUNER - Model AT-90, See AT-90 Service Manual for 
Replacement Parts. 

 SPEAKER 
ANT  

TRIMMER 

EAKER/ /speaker 
LEADS 

BATtERY ON-OFF 
LEAD VOLUME -PUSH BUTTONS ANT   

RECEPTACLl 

TO SET THE PUSHBUTTONS 

Receiver has 5 buttons for automatic station selection. 
To set the push buttons, proceed as follows: 

1. Turn volume up until stations can be heard. 

2* Pull button out and with the station selector, tune to 
station desired. 

Push button in. This station is now set for automatic 
tuning. 

4. Follow the same procedure for the remaining foui? but- 
tons. 

NOTE: The numbers on the dial scale indicate the fre- 
quency range of the receiver. Before setting the pushbutton, 
tune carefully until you are exactly on the station; tuning 
to either side of it will result in poor tone quality and ex- 
cessive noise. When setting automatic tuning, it is pre- 
ferred that the left-hand buttons tune in the lower KC stations 
and the right-hand buttons tune in the higher KC stations. 

ALIGNMENT 

EQUIPMENT REQUIRED 

1. A special tool for adjusting the tuner cores. Use align- 
ment tool. Motorola Part No. 66A76278. 

2. A small screwdriver for IF and RF alignment. 

An accurately calibrated AM modulated aignal gener- 
ator. 

4. A low range output meter. 
B. A special dummy antenna for RF alignment. Construct 
dummy antenna as shown in Figure 1. ' 

PROCEDURE 

1, To expose the alignment adjustments, remove the top 
and bottom covers. If the tuner cores require adjustment, 
remove the dial scale bracket assembly and dial back- 
ground. 

2, Connect a PM speaker (3,2 ohm VC) to speaker cable 
terminals oflhe receiver. 

3, Connect an output meter acroas the speaker voice coils. 

4, Connect 6. 3 volts to the receiver "A" lead terminal and 
chassis. 

5, Turn the receiver "on" and allow it to warm up for a 
few minutes. Set receiver volume control at maximum and 
tone control to "high" position. 

6, For greatest accuracy, keep the output of the receiver 
at 1 watt (1 watt 1. 79 volts on output meter) by reducing 
signal generator output (not receiver volume control) as 
stages are brought into alignment. 

IMPORTANT; Do not push in on the alignment tool when 
adjusting the tuner cores. The slightest inward pressure 
on the alignment tool may move the tuner carriage and re- 
sult in inaccurate alignment. 

7, Antenna Trimmer Adjustment. Once alignment has been 
satisfactorily performed, no further adjustment of any a- 
lignment screws should be made except to align the antenna 
trimmer (7) to car antenna after receiver is installed in 
car. This adjustment should be made with antenna fully 
exiended and ♦rv  a_ i.. « * n/\ ^ ' "    i-*vv rve. r-caic the trimmer for maximum volume of a weak sUtionor back- 
ground noise between stations. 

54P511228 

®John F. Rldap 



DUMMY 
STEP ANTENNA 

IF ALIGNMENT 
1. I . 1 mf 

ALIGNMENT CHART 

GENERATOR 
CONNECTION 

Hi «ide - 6BE6 
grid (pin #7) 
Low side-chat sis 

GENERATOR 
FREQUENCY 

TUNER 
SET TO 

Extreme high fre- 
quency end of travel 

MOTOROLA PAGE 22^ 

MODEL WS1C, 195: 

Willys-Overland 

REMARKS 

Peak for maximum in ordc: 
indicated. Check by repeal 
ing procedure. 

RF ALIGNMENT 
I 

NOTE: If the tuner is tracking properly over its entire range, the tuner cores 8, 9, fc 10 will not require adjustment 
I proceed as follows: 11 j I 

2. Dummy -see Ant receptacle 1605 Kc Extreme high fre- 
Figure 1 thru dummy an- quency end of travel 

tenna 

Peak for maximum. 

1300 Kc With tuning knob, 6 & 7 Peak for maximum in ordei 
tune to maximum indicated. 
Signal 

| - - - - - Repeat steps 2 fc 3. 

NOTE: If the tuner coils or cores have been replaced or tampered with, or the tuner does not cover the required 
1 range, the tuner cores 8, 9, fc 10 require adjustment - proceed as follows: I 

5. Dummy -see Ant receptacle 1605 Kc Extreme high fre- 5, 6 Remove dial scale bracket 
Figure 1 thru dummy an- quency end of travel L 7 and dial background. Peak 

tenna for maximum in order in- 

6. " " 1300 Kc With tuning knob, 8, 9 Peak for maximum in orde 
move carriage ti 10 indicated. 
"in" 5/16" from posi- 
tion in step 5. 

7« " " 1605 Kc With tuning knob, tune 5, 6 Peak for maximum in orde 
for maximum signal fc 7 indicated, 
at high frequency end. 

8. " " 1300 Kc With tuning knob, tune 8, 9 fc Peak for maximum in orde 
to maximum signal 10 indicated. 

9. - - - - - Repeat step 7. 

POINTER ADJUSTMENT 
10. Tune receiver to 1300 Kc and adjust pointer by means of eccentric cam (II) on the tie plate to the 1300 Kc calibra 

tion mark,on dial scale. 

11. With set installed in car, peak ant trim (7) for maximum signal at approximately 1400 Kc. Car antenna should be 
fully extended. 

TO SIGNAL 
GENERATOR 

30 MMF 
EACH 

I-J 

TO RECEIVER 
ANTENNA 

RECEPTACLE 

TO RECEIVER 
GROUND 

pmuRS i. DOMcr AHTHIHA 
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MODEL WS1C, 1951 
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OETAVC-AF. PWRAMP 

~| (SATS) ^AQ5) T 4 
POWER 

TRANSFORMER 

II 
0 

o VIBRATOR OSC. TRIM 

f A 

€ 
TUNER 

m 

■«e» 

TONE CONTROL 

I VOLUME 
ON-OFF 

I o Q •TONE CONTROL ANT, TUNING OSC. TUNING RF TUNING 
CORE—\ CORE /—CORE 

1300 KC \ 1300 KC / 1300 KC 

RECEIVER 
TOP VIEW 

111 POINTER ADJ CAM 

TRIMMER LOCATIONS 
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spkr receptacle 
(ON BACtO ANT TRIMMER 

IS RECEPTACLE 
fnJN smEl 

FUSE 
RECEPTACLE 

TUNING ON-OFF-VOLUME 

/ H p 
43^ 

/i\% 
• ^ 

GENERAL INFORMATION 

TYPE - Automotive superheterodyne receiver with external speaker 

TUNING RANGE - 540 to I6l0 Kc IF - 265 Kc 

TUBE COMPLEMENT - 6SK7GT - RF Amplifier 6SQ7GT - Del. AVC & AF Amp 
6SA7GT - Converter 6V6GT - AF Output Amplifier 
6SK7GT - IF Amplifier 6X6GT - Rectifier 

OPERATES FROM - fe volt storage battery 

TUNER - Model AT-81 Service Manual for Replacentent Parts. 

TO SET THE PUSH BUTTONS 

Autorpatic push button tuning fs provided for selection qf 
five favorite local stations. The five push buttons may be 
adjusted to any of the desired stations. In order to simplify 
the identification of these stations, it is advisable to set the 
pushbuttons in sequence according to their frequencies, be- 
ginning with the station broadcasting on the lowest frequency 
and progressing to the station broadcasting on the highest 
frequency. The push buttons should be set up during the 
daytime because at night, distant stations will be heard 
with the same intensity as local statioris. making it difficult 
to select local stations. To set the push buttons proceed 
as follows: 

1. Collapse the antenna. 

2. Turn the receiver on and allow it to operate for at least 
fifteen minutes in order for each part to reach normal oper- 
ating temperature. 

3. Loosen the first push button on the left by turning it 

54P501535 1fi = n 

(with your fingers) counterclockwise one turn. 

4. Select the station desired and with low volume tune it in 
by turning the manual tuning knob. Tune very carefully for 
clearest reception. •; 

5. Press the first push button in firmly, then release and 
tighten (with your fingers) by turning clockwise. 

The first pushbutton is now set for this station selection. 
Follow the above procedure for setting each of the other four 
buttons. 

When the five push buttons have been set to the desired 
stations, return the antenna to the lowest position necessary 
for good reception. It is only necessary to press a push 
button to receive the station for which the adjustment was 
made. The dial pointer will automatically indicate the fre- j 
quency of the selected station. 
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MODEL IMF, Ford 
IENT Part No. 1A-18805-A: 

cutcheon. dial scale, and top & bottom covers to expose a! 
alignment adjustments. See Figure 1. 

To adjust the pointer, tune the receiver to a 1300 I 
signal, and rotate the adjusting cam (see Figure I) until tl 
pointer coincides with the 1300 Kc marker on the dial seal 
This cam may be adjusted thru a hole provided in the t< 

ALIGNMENT 

Connect the receiver "A" lead and receiver chassis to a 
6 volt storage battery. Rotate volume and tone controls to 
maximum clockwise position. Connect an output meter 
across the speaker voice coil. Use an insulated screw- 
driver for making all adjustments. For greatest accuracy, 
keep output of receiver at approximately 1 watt (1 watt ■ 
I. 79 volts on output meter) throughout alignment by re- 
ducing generator output (not receiver volume control) as 
stages are brought into alignment. Remove receiver es- 

ALIGNMENT CHART 

DUMMY GENERATOR GENERATOR 
STEP ANTENNA CONNECTION FREQUENCY TUNER SET TO ADJUST 

REMARKS 

r AIT!Tll Converter grid 265 Kc HF end stop 1. 2. 3 & 4 f Adjust for maximum. Repeat fo! *• I *J a I greater accuracy. (6SA7GT pin 8) 

RJPALONMENTi AnU receptaclc lfe08 Kc HF end stop* C-lZ.C-8 Adjust for maximum. 

C-I 

3. Sc. Fig* L Ant. receptacle 1300 Kc Move c.rria,. L-4, L-3 Adjnct lor mcxitmrn,. 
"in" Zl/6'4" C-l 
from HF end 
Stop position. 
See Fig. 1. 

4. • See Fig. I Ant. receptacle 1608 Kc HF end stop C-l 2, C-S Adjust for maximum. 0 • I 

5. Repeat step® 3^4 until no further increase is obtainable. After final adjustment is made, cement core adjustments 
place with speaker cement. I I j 

^TIVITY^ONTROL^ Set to_600 Tune for max Sensitivity sensitivity ^ 

kc I. 4 
microvolts 
output 

control output (1. 79 volts on output 
meter). 

ANTENNA TRIMMER ADJUSTMENT 
7. i - 1 Weak station C-I 

at approx. 
1400 Kc 

With receiver installed in car. 
peak antenna trimmer for max- 
imum volume. Ant. should be 
fully extended. 

•Tuner cores should be backed out to project 1-3/8" from end of coil forms so they will have no effect on tpimmer adj. 

SCMSITIVITV CONTSOL- I ST If 
® TOP 
2> BOTTOM 

T Jt-J 

Z NO If 
OT0P 11-* ■©mttonI j 

-.—I L-. 

1FW« tO ' H KffTVW NtO^T. 

RF PVMMY 
ANTEWWA 

txrnim ^ ?oa isookc 

ON-VOLUME CONTROL 

TO RECEIVER AMI RECEPT. 

_ BATTERY LEAD FUSE RECEPTACLE 

FIGURE I. TUBE AND TRIMMER LOCATIONS 
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PAGE 22-58 MOTOROLA 

MODELS 5Gl±, Ch. HS-270; 
5C$, Ch. Hs-271; 
5C6, Ch. HS-272 

GENERAL INFORMATION 

TYPE - AC table model superheterodyne with appliance out- 
let and self-contained electric clock for controlling 
automatically the operation of the radio and the out- 
let. 

RECEIVER MODELS - 

Green HS-270 
Ivory HS-271 
Walnut HS-272 

APPLIANCE OUTLET - For use with 117 volt AC appliances 
only, rated at U00 watts or less. 

IF - 455 Kc TUNING RANGE - 535 to 1620 Kc 

TUBE COMPLEMENT - 

12BE6 Converter 
12BA6 IF Amplifier 
12AT6 Det. AVC k AF Amp 
50C5 Power Amplifier 
35W4 Rectifier 

POWER SUPPLY - Operates from 117 volts. 60 cycle, al- 
ternating current only, Power consump- 
tion 3 7 watts. 

CLOCK - Telechron self-starting electric clock (Tclechron 
basic movement No, C-57, with Motorola face, 
hands, and escutcheon). 

INSTALLATION A OPERATING INSTRUCTIONS 

The locations and functions of the clock and radio con- 
trols are shown in Figure I. 

NORMAL RADIO OPERATION 

Knob "A" on the clock turns the radio on or off. Select 
stations with the TUNING knob, and adjust volume with the 
VOLUME control. 

A built-in loop antenna eliminates the need for an out- 
side antenna in most locations. When receiving a weak sta- 
tion, rotate the receiver slightly for best signal strength. 
If additional pick-up is necessary, connect an external an- 
tenna to the radio by following the instructions printed on 
the rear panel. CAUTION: Nev^ connect the radio chas- 
sis to a water pipe, radiator, or other ground. 

CLOCK OPERATION 

The clock will start as soon as the receiver is plugged 
into an electrical outlet. To set the hands to the correct 
time, rotate the TIME SET knob (on the rear of the radio) 
in a clockwise direction only. 

ALARM OPERATION 

To set the alarm, pull out knob "C" and rotate it in a 
counterclockwise direction to the desired time on the alarm 
dial scale. The alarm will ring for one hour, or until knob 
"C" is pushed in. The alarm function is completeiy inde- 
pendent of the other controls on the clock. 

MjJ, 

HtOtO Oft<* » AUTOWTC Moa 

i' ALARM gcdtimc time hano CONTROL KNOR 
FIGURE 1. OPERATING CONTROLS 



FIGURE 2. REAR VIEW 

APPLIANCE OUTLET 

To control anelectrical appliance autoinatically, plyg it 
into the receptacle on the back of the radio. See Figure 2. 
It will then be turned on or off simultaneously with the ra- 
dio. CAUTION: Note that the rating of the outlet is 1100 
watts or less. 

If radio reception is not desired when operating the ap- 
pliance, rotate the radio volume control to the minimum vol- 
ume position, 

BEDTIME CONTROL 

The BEDTIME control will turn the radio and appliance 
off after any pre-set interval of time up to one hour. 

MOTOROLA PAGE mm 

MODELS 5Cl|., Ch. HS-2T0 
5C5, Ch. HS-271; 
5C6, Ch. HS-272 

Turn knob "A" to the "OFF" position and rotate kr.ob "B 
to any period of time between 0 and 60 minutes. The radi 
and appliance will be turned off automatic ally after thn prop 
rr time has elapsed, and they will remain off until turned a 
again manually. 

AUTOMATIC RADIO OPERATION 

The clock controls may be pre-set to turn the radio o 
automatically at any time up to twelvfe hours in advance. 

If an appliance is plugged into the receptacle on the bac 
of the receiver, it will be turned on automatically, alon 
with the radio. 

Pull out knob "C", rotate it counterclockwise to the de 
sired time on the alarm dial scale, and push the knob bac 
in. Rotate knob "A" first to the "OFF" and then to th' 
"AUTO" position. At the pre-sct time, the radio will conm 
on knd will continue to play until turned off manually. Thi 
alarm will ring also if the knob "C" is left pulled out. Th- 
radio will come on first and, after an interval of about tei 
minutes, the alarm will ring. 

BEDTIME AND AUTOMATIC OPERATIONS COMBINED 

By combining the operations in the two sections abovi 
the radio may be turned off automatically and on again auto 
matically. 

When setting the BEDTIME control, rotate knob "A" h 
the "AUTO" position instead of "OFF". IMPORTANT: It i 
necessary to turn knob "A" first to the "OFF" position be 
fore proceeding to "AUTO"..otherwise the radio may not shu 
off. 

NOTE: It is recommended that an isolation transformer be 4, Turn the receiver volume control to maximum, 
placed between the power line and the receiver to avoid hum 
and electrical shocks. If an isolation transformer is not 5. Use a small fibre screwdriver for aligning the IF an< 
available, connect the low side of the signal generator to B- diode transformers, 
through a . 1 mf capacitor. 

6. As stages are brought into alignment, reduce the signa 
1. Connect a low range output meter across the speaker generator output to a level which produces less than .41 
voice coil. volts (.05 watt) across the voice coil to avoid overloadinj 

the receiver. 
2. Connect the low side of the signal generator to B-. 

7, See Figure 3 for adjustment locations and the foilowinj 
3. Set the signal generator for 400 cycle, 30% modulation. chart for procedure. 

/ 
ALIGNMENT CHART 

♦ Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 12' 
apart. 
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MODELS 5Cli, Ch. HS-270; 
5C5, Ch. HS-271; 
506, Ch. HS-272 

     

LS-I ANT. C-l 1400 KG 

T-2 
OSC, 

1620 KC^/^ 

IF DET- P WR 
I2BE6 I2BA6 I2AT6 I 50C5 35W4 

GONV AMP AVC-AF AMP RECT, 
OET NO «9A600274.0 

FIGURE 3. TUBE & 

TRIMMER LOCATIONS 

IF 455 KG 
® (TOP) PRl. 

OIODE 455 KG 
@ (TOP) PRl. 

® 180T ) SEC Q (BOT) SEC. 
DIAL BACKGROUND 

PLATE 

POINTER 

FIGURE 4. STRING DRIVE DETAIL DRIVE CORD 

\lme 
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GANG 
FULLY CLOSED 

o o 

PIT .O.f.MOOOa 0 

WITH GANG FULLY 
ED SET POINTER TO 

HORIZONTAL POSITION 

TURNS 

TUNING 
SHAFT 

SERVICE MOTES 

TO REMOVE RADIO CHASSIS FROM CABINET 

1. Pull olt the two radio control knobs. 
2. Remove the three hex head screws which hold the loop to 
the cabinet. 
3. From the back of the cabinet, remove the two hex head 

screws at the rear edge of the radio chassis. 
4. Slide the radio chassis and loop from the cabinet. 
5. Disconnect the power leads to the radio chassis and to 
the appliance receptacle. 

TO REMOVE CLOCK FROM CABINET 

1. Remove radio chassis as above. 
2. Remove the three nuts and lockwashers holding the shield 
behind the clock. 
3. Slide the shield from the cabinet. 
4. Turn the BEDTIME control knob to "60". 

5. Pull out the ALARM set knob. 
6. Turn the RADIO control knob to "AUTO". 
7. While observing the clock from the back tp avoid bending 
or breaking any parts, gently push the clock forward, at the 
same time twisting it sliahtly to ejjminatc binding. 

TO REPLACE CLOCK DIAL FACE 

Remove the clock from the cabinet as above. 
Pull off the RADIO control and BEDTIME knobs. 
Turn the ALARM set knob clockwise to remove. 
Remove the escutcheon and crystal. 
Carefully pull off the three hands. 
Remove the alarm dial and the clock face. 
Turn the radio control shaft to "AUTO" position. 
Slowly rotate the time set shaft clockwise untiL the switch 

contacts behind the radio control shaft close. 
9. Reassemble the clock face, alarm dial and three hands. 
Set all the hands to indicate 12 o'clock. Set the figure "12" 
on the alarm dial to index with the small pointer on the hour 
hand. 
10. Replace the crystal, the escutcheon, and the knobs. 
11. Check the automatic operation to be sure the switch 
contacts close at the time indicated on the alarm dial. 
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MODELS 3C4, Ch. HS-270, 
5C5, Ch. HS-271; 
306. ch. HS-272 
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MODELS 50^., Ch. HS-270 
5C5, ch. HS-271; 
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MOTOROLA PAGE 22-4 

MODELS $H11, 5H12, 
5H13, Ch. HS-256 

TYPE - AC- 

VAXV&KAAa 1 

DC table model 
loop antenna. 

RECEIVER MODELS 

Model Color 

5H11 Walnut 
5HI2 Ivory 
SHU Green 

rxoif 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT - 12BE6 - Converter 
12BA6 - IF Amplifier 
12AT6 - Det, AVC & IstAF Amp 
50C5 - Power Amplifier 
35W4 - Rectifier 

POWER SUPPLY - 117 volta AC or DC, 35 watts 

INSTALLATION A OPEftATING INSTRUCTIONS 

VOLUME CONTROL & OFF-ON SWITCH. The "off-on" 
switch and volume control are combined and are operated 
with the left-hand knob. NOTE: If the receiver does not 
operate from DC power, reverse the plug in the power out- 
let. When operating from AC power, reception may some- 
time* be Improved by reversing the power plug in the out- 
let. 

TUNING CONTROL. Stations are tuned in with the right- 

hand knob. 

ANTENNA. A built-in loop antenna eliminates the need for 
an outsid.e antenna inmost locations. When receiving a weak 
station, rotate the receiver slightly for best signal strength. 
If additional pick-up is necessary, connect an external an- 
tenna to the radio by following the instructions printed on the 
rear panel. CAUTION: Never connect the radio chassis to 
a water pipe, radiator, or other ground. 

POlNieR- 

SHAFT IN 
VERTICAL 
POSITION 

GANG FULLY 
CLOSED 

r , DfttVE 
/ CORO 

  

TURNS 

TUNINQ 
SHAFT 

FIGURE I. STRING DRIVE DETAIL 
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MODELS 5H11, 5H12, 
5H13, Ch. HS-256 

SERVICE ROTES 

The chaasis of thia receiver is connected directly to the 3. Pull off the pointer, 
power line. When operating the chassis (from an AC line) 
outside of its cabinet, use an isolation transformer between 4. Remove the split plugs which hold the loop to the cabi- 
the power line and the receiver to reduce the possibility of net. 
an electrical shock. 

5. From the back of the cabinet, remove the two hex head 
TO REMOVE THE CHASSIS FROM THE CABINET: screws at the rear edge of the radio chassis. 

1. Pull off the two radio control knobs. 6. Slide the radio chassis and loop from the cabinet. 

2. Pull off the brass cover over the pointer. 

ALI6NMERT 

NOTE: If AC power is used, it is recommended that an iso- 
lation transformer be placed between the power line and the 
receiver to avoid hum and electrical shocks. If an isolation 
transformer is not available, connect the low side of the sig- 
nal generator to chassis through a .1 mf capacitor. 

1. Connect a low range output meter across the speaker 
voice coil. 

2. Connect the low side of the signal generator to chassis. 

3. Set the signal generator for 400 cycle, 30% modulation. 

4. Turn the receiver volume control to maximum. 

5. Use a small fibre screwdriver for aligning the IF and 
diode transformers, 

6. As stages arc brought into alignment, reduce the sig- 
nal generator output to a level which produces less than . 40 
volts (. 05 watt) across the voice coil to avoid overloading 
the receiver, 

7. See Figure 2 for adjustment locations and the following 
chart for procedure. 

ALIGNMENT CHART 

STEP 
I DUMMY 
| ANTENNA i   

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

GANG 
SETTING ADJUST REMARKS 

1 
IF ALIGNMENT 
1. . 1 ml Grid of conv. 455 Kc Fully 1. 2, 3. Adjust for maximum. 

(pin 7, 12BE6) open Ir 4 (IF 
cores) 

RF ALIGNMENT 1 
2. - Grid of conv. 1620 Kc Fully 5 (Osc) Adjust for maximum. 

(pin 7, 12BE6) open 

3. - Radiation loop* 1400 Kc Tune for 6 (Ant) Adjust for maximum. 
max 

^Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 
12" apart. 

— — 
v. . L 1 

C-1 
\— 
— 

. 

IF 455KC 
0 (TOP) PR1. 
@ (SOT) SEC. 

DIODE 455KC 
0 (TOP) PRI. 
0 (BOT.) SEC. 

FIGURE 2. TUBE & TRIMMER LOCATIONS 
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replacement parts list 

NOTE: When ordering parts specify model number of set in addition to part number and description of part. 

Ref . 
No. 

Part 
Number Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 

C-l. 19B600483 

C-2 8R9821 
C-3 8R9816 
C-4 21B482847 

C-5 8R9802 
C 6 23B600855 

pulley 

Paper: .05 af 200V  
Paper: .05 mf 400V  

220, 5000 mmf  
Paper; .02 mf 400V.... 

220 

Capacitor-Resistor 

CR-l 21B601007 Capacitor-resistor; 2000, 
220,110,110,5000 nunf; 6.8 
meg; 470,000, 470,000 ohms 

Coils 

24C600518 Loop Antenna Assembly: 
Includes back panel  

24K600896 Oscillator coiKgreen dot) . 

L-l 

L-2 

Speaker 

LS-1 500691401 Speaker: 4" PR; 3.2 ohm VC 

Resistors 

Note: All resistors are irisulated car- 
bon type unless other specified 

Ref. 
NO. 

42A485548 
11118944 
30A470651 
5A19658 
5A70404 
14A482844 
29R3010 

2S705,1 

1X600590 

5S7771 

5S7707 

3S2294 

3S7477 

3S2695 

353398 

3S7454 

3S7148 

47K600598 
R-l 6R6028 22,000 20% 1/2W  1K600594 
R-2 6R6018 100 20% 1/2W  26A481521 
R-3 6R2118 3.3 meg 20% 1/2W  9A472534 
R-4 18K600473 Volume control: 1 meg; in 41A73996 

eludes on-off switch... 41A14244 
R-5 6R2109 10 meg 20% 1/2W  
R-6 6R6032 470,000 20% 1/2W  4K692188 
R-7 6R6032 470,000 20% 1/2W  
R-8 6R3992 150 20% 1/2W  4S7633 
R-9 6R5683 27 10% 1/2W  
R-10 6R3953 1000 20i 1W  4K482859 

Transformers 

Description 

Clip, IF coil mtg   
Cord, dial: 18 lb; black, 
Cord, line: with plug; 6 ft long 
Eyelet, spacer (gang mtg)...... 
Groramet, rubber (gang mtg)  
Insulator,line cord: fibre..... 
Lug, soldering (under gang mtg 

screw)     
Nut, he* palnut: 3/8-32 z 9/16 

(volume control ntg).......... 
Pulley and Bushing Assembly, 
pointer drive   

Rivet: .088 x 3/16 stl; nkl pi 
(tube socket mtg)  

Rivet: .122 x 5/32 stl; nkl pi 
(tube shield, output transformer, 
and tuning shaft bracket ntg).... 

Screw, machine; 6-32 x 1/2 plain 
hex head lock screw; cad pi 
(gang mtg)  

Screw, machine: 3-32 x 1/4; type 
#1; plain hex head; cad pi (back 
panel mtg) 

Screw, sheet metal: #6 x 3/16 PKZ 
plain hex head; cad pi (pointer 
bracket mtg)    

Screw, sheet metal: #6 x 3/8 PKZ 
plain hex head; cad pi (loop 
bracket mtg)   

Screw, sheet metal: #8 x 1/4 PKZ 
plain hex head; cad pi (speaker 
   

Setscrew; 6-32 x 1/8; Allen head; 
cad pi (pointer drive pulley mtg) 

Shaft, pointer  
Shaft, tuning  
Shield, spring (for 12BA6 tube) 
Socket, tube: miniature; 7-prong, 
Spring, tenslon(electroIytlc mtg) 
Spring, tension (pointer drive 
cord)  

Washer, "C" (tuning shaft and 
pointer shaft mtg)  

Washer, flat; 9/16 x 11/64 x .033 
stl; cad pi (back panel mtg).. 

Washer, shoulder: fibre (loop 
bracket mtg)  

T-1,2 24B485553 IF and Diode transformer 
(green dot): 455 Kc; com- 
plete with capacitors, 
cores, and shield  

T-3 25K485973 Output transformer  

Ref . 
No. Description 

CHASSIS PARTS - MECHANICAL 

7K485971 Bracket, loop mtg  
7A600476 Bracket,tuning shaft mtg  
1X600606 Bracket, pointer shaft mtg: with 

bushing  

CABINET PARTS 

16E600461 Cabinet, table model: walnut(5HU) 
16K600463 Cabinet, table model: ivory (5H12) 
16K600465 Cabinet, table model: green (5K13) 
15B600569 Cover, pointer    
36B600566 Knob, control: walnut (5H11)..... 
36K600567 Knob, control: ivory (5H12)  
36K600568 Knob, control; green (5H13).... 
38A25507 Plug, split (back panel mtg)... 
52B600537 Pointer, dial  
3S3371 Screw, sheet metal: #8 x 3/8 PKF 

plain hex head; cad pi (chassis 
mtg) 



MOTOROLA PAGE ' 

MODELS 5L1, 5L1U, Rev.; 
5L2, 5L2U, 51L1U, 51L2U; 
5J1, $J1U, Rev.; 5J2, 
5J2U; Ch. HS-22I4., HS-25C 

VOLUME A ON-OF1 

iSwii® 

5L1 & 51L1 

SERIES 5JX SERIES 

OENBRAL INFORMATION 

TYPE - Thr«t-power (AC/DC, Battery) portable receiver. 
Four miniature type tubea and a aelenium recti- 
fier are uaed in a superheterodyne circuit. 

TUBE COMPLEMENT - 

MODEL COLOR CHASSIS 

5LI Tan HS-250 
5L1U Tan HS-224 
5L2 Maroon HS-250 
5L2U Maroon HS-224 
51L1U Green HS-224 
51L2U Maroon HS-224 
5J1 Black HS-250 
5J1U Black HS-224 
5J2 Green HS-250 
5J2U Green HS-224 

Type Function 

IR5 Converter 
1U4 IF Amplifier 
1U5 Det. AVC & 1st AF Amp 
3S4 Power Amplifier 
Rect Selenium type 

(for AC/DC Operation) 

POWER SUPPLY - Operates from II7V AC/DC (15 watts) 
or from the following batteries: 

2 - I-1/2V flashlight cells (Eveready 
#950 or equivalent) 

TUNING RANGE - 535 to 1620 Kc IF - ASS Kc 
I - 67-1/2V "B" battery (Eveready #467 

or equivalent) 

OPERATING INSTRUCTIONS 

TO OPEN FRONT COVER (5JI k 5J2 Series). The front 
covers of the models 5J1 and 5J2 Series contain the loop 
antenna. They may be opened simply by lifting them up- 
ward with the fingers. A special hinge holds the covers In 
either the closed, half-opened, or fully open position. 

VOLUME CONTROL «• OFF-ON SWITCH. The "off-on" 
■witch and volume control arc operated with the left-hand 
knob. 

TO TURN OFF, .Torn the receiver "off" by rotating the 
volume knob to the left until a click is heard. 

TUNING CONTROL, Stations are tuned in with the right- 
hand knob. 

TO OPEN BACK COVER. The back cover may be opened 
by inserting the fingertips into the slots in the cover and 
pulling it open. When closing the cover be careful not to 
pinch the power line cord or other leads between the cover 
and the cabinet. 

U7 VOLT AC OR DC OPERATION. The power cord is lo- 
cated inside the cabinet and may be reached by opening the 

back cover. Pass the line cord through the slot on the side 
of the receiver, and plug it into any 117 volt AC or DC power 
outlet. If the receiver does not operate from DC power, 
reverse the plug in the power outlet. When operating from 
AC power, reception may sometimes be improved by re- 
versing the power plug in the outlet. It is not necessary 
that batteries be installed if the receiver is to be operated 
only from house power lines. 

BATTERY OPERATION. Open the back cover and install 
the batteries, following the insttuctions on the label inside 
the back cover (or see Figure l). Insert the line cord plug 
into the receptacle on the chassis, or the receiver will not 
play from batteries. If the receiver is to be operated for a 
long period of time from 117 volts AC or DC, or is to be 
placed in storage, remove the batteries and store in a cool 
place. IMPORTANT: Never leave low or run-down bat- 
teries in the receiver, as they will leak or swell and dam- 

ANTENNA. A loop antenna is built into the front cover of 
models 5J1 andSJZ series and into the rear cover of models 
5L1, 5L2 and 5IL1U and 51L2U Series. Because of the 
slightly directional characteristics of the loop antenna, re- 

PAWMO. 54P6 10221 
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LIU 
LIU 
Vv 
22k 
ms m 

FOP BATTERV OPERATION. PLUG THE LINE 
CORO INTO RECEPTACLE ON CMASStS, OR 
SET WILL NOT PLAY, 

Sffll 
i i 

i 

B' BATTERY 67.5V USE MINI-MAX *467 
OR EQUIVALENT 

51 

ADJUST REMARKS 
DUMMY GENERATOR GENERATOR 

STEP ANTENNA CONNECTION FREQUENCY 

IF ALIGNMENT 
L . I mf Grid of conv. 

(pin 6, IRS)* 

RF ALIGNMENT 
2. 1.1 mf Grid of conv. 1620 Kc 

(pin 6, IR5)» 

GANG 
SETTING 

Fully I. 2 I. 3 
open (IF Cores) 

Fully 4(osc.) 
open 

Radiation 
loop** 

Tune for 5 (Ant. 
maximum 

Adjust for maximum. 

Adjust for maximum. 

Install chassis in cabinet, leaving 
output meter connected to speaker. 
NOTE: Batteries should be in 
cabinet. 

Adjust for maximum. Trimmer is 
reached through hole under plug 
button on side of cabinet. 

♦On chassis HS-250 return the grid of the converter tube to AVC either through the loop or through a 4. 7 meg resistor 
(as j in chassis HS-224). 

•♦Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 
12" apart. 
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MODELS 5L1, 5L1U, Rev.;^ 
3L2, 5L2U, 31L1U, 51L2U; 
5J1, 5J1U, Rev.; 3J2, 
5J2U; Ch. HS-22li, HS-250 

OET-AVC 
I U5 RAF AM P 

osc. 
1620 KG 

LOOP 
1400 KG 

DIODE 455KC 
©(TOP) 

IF 455 KG 
© SEC.(BOTTOM) 

© PRI. (TOP) 

FIGURE 2. TUBE AND TRIMMER LOCATIONS 

SERVICE NOTES 

GENERAL TO REMOVE THE CHASSIS FROM THE CABINET: 

The chassis of this receiver is isolated from the AC 1, Pull off the two control knobs on the front of the cabinet, 
power line circuit by a capacitor-choke assembly to elim- 2. Open the rear cover and remove the batteries, 
inate the shock hazard when handling the receiver. How- 3. Disconnect the two loop antenna leads from the chassis, 
ever, as an additional precaution when aligning or servicing 4, Remove the two hex head screws holding the chassis to 
the receiver from AC, an isolation transformer should be the cabinet ("A" - "A" in Figure 1). 
inserted between the power line and the chassis. 5, Slide the chassis from the cabinet. 

The tubes are exposed when the rear cover is opened. 
It is not necessary to remove the chassis to replace tubes. PRODUCTION REVISIONS 

I 
The following revisions in the chassis and cabinets have 

S. been made from early production receivers: 

^\. L Alternate IF and diode transformers have been added, 
with connections as shown on the circuit diagrams. Elec- 

* \ V\\ \ trically, the original and the alternate transformers are 
\ interchangeable. 

\ 2. A multiple capacitor-resistor plate is used in some 
chassis to replace several resistors and capacitors in the 

\\ \\ audio circuit. Refer to the appropriate circuit diagram 
when servicing a chassis. 

sjV'vV 3* 3 L A battery retainer spring, which clips to the rear edge 
Afc''" of the chassis, has been provided for the 5J1 and 5J2 series 
R. \ models to prevent the "B" battery from forcing off the rear 

4. The rear cover locking clips on the early 5JI and 5J2 
series models were replaced with a different type to pro- 
vide better locking. The new type clips are interchange- vide better locking. THIS POINT SEALING . , ... .. . . f. 

SPRING INTO PLASTIC able wlth thc old cliPs 

FIGURE 3. 

HINGE INSTALLATION FOR 5L1 AND 51LIU SERIES 

REAR COVER HINGE INSTALLATION 

The proper method for installing a new hinge in the 5H, 
5L2 and 511.1U, S1L2U series is shown in Figure 3. Note 
that the under side of thc cabinet should rest on an iron 
blockduring the heating process to prevent the formation of 
a heat bubble on the bottom of the cabinet. 
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MODELS 
5L2, 5 
5J1, 5 
b J2U; 
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LIU, 51L 
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MODELS 5L1, 5L1U, Rev.; 
5L2, 5L2U, 51L1U, 51L2U; 
!pJlf ^JlU, Rev,; 5^2, 
£J2U; Ch. HS-22U, HS-250 

C7 C5 C3 R6 RS RlS PWR AMP 
09 2 I 06 | LSI I Oil I E2 I CI2 CIO 

(NOT IN MS-250) 
RIO— 

j&m. 
C2 — 11 i 11 

(NOT IN HS-250) 
R2- mmi 

,.»■ :a. ,»• [Trntiie*™? f V,. ! 

yr^fra.j 

. i hF^Pr! '-flH 

RI6 ! Rl2 ; 

: rJ*'' Wtfit^Sl'llJ® 

FIGURE 8. BOTTOM VIEW OF CHASSIS HS-224 AND HS-250 SHOWING MULTIPLE CAPACITOR PLATE 

C9 07 06 2 03 LS( RC E2 013 3S4 RlS 012 CR1 
III (till PWR AMP | . | 

02 
(NOT IN- 
KS-250) 
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 1U5 
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MODELS 5L1U, 5L2U, 
51L1U, 51L2U, b'JlU 
3J2U, Oh. HS-22i| 
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MODELS ?L1, 5L: 
5J1, 5J2, Ch. 
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MODELS 1?L1, 5LIU, Rev.; 
5L2, 5L2U, 51L1U, 51L2I] 
5J1, 5J1U, Rev.; 5J2, 
§J2U; Ch. HS-22J4., HS-2S 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Part 
Number Description 

Ref. Part 
No. Number Description 

CHASSIS PARTS - ELECTRICAL Resistors 

Ca pa c i t ors Note; All resistors are insulated carbon typ 
unless otherwise specified. 

19K692008 
21X481377 
21K482726 

21K482726 

21K77373 
8K71213 
8K71213 
8K471635 
23B691995 

21K691992 

C-ll 21K482726 

C-12 21A470789 

C-13 21B772286 
C-14 8A24966 

Variable, 2 gang   
Ceramic: 500 ramf 500V  
Ceramic, disc type: 10,000 

mmf 450V  
Ceramic, disc type: 10,000 

mmf 450V      . 
Ceramic, 47 mmf 500V  
Paper; .05 mf 100V  
Paper: .05 mf 100V  
Paper: .05 mf 400V  
Electrolytic: 40-40 raf 

15UV/250 mf 10V.  
Ceramic, multiple: 2000 

ramf, 100 mmf, 100 mmf 
5000 ramf  

Ceramic, disc type: 10,000 
mmf 450V  

Ceramic, disc type; 5000 
mmf 450V      . , 

Ceramic: 100 mmf 500V   
Paper: .005 mf 100V   

6R2122 4.7 meg 20%   
6R6031 100,000 10% jw   
6R6397 22,000 10% Jw   
6R2109 10 meg 20% jw   
6R5683 27 10% 4*   
6R2118 3.3 meg 20%   
17K692009 Wire Wound; 2150 5% 10W; 

tapped  
6R5581 3300 10% JW  ■ 
18A692018 Volume Control: 1 meg; with 

on-of f switch   
6R5554 390 10% ^W   
6R2109 10 meg 20%   
6R6004 1 meg 20% Jw   
6R2122 4.7 meg 20% ^W   
6H2118 3,3 meg 20% |w     
6R6432 270 10%   
6R6040 680 10% jw   
6R6269 820 10% ^W   
6R6015 220,000 20% ^W   

Capacitor-Resistor 
CR-1 21B601036 Capacitor-Resistor; 5000 

mmf, 100 ramf, 5000 mmf; 
4.7 meg, 1 meg, 2.2 meg.. 

Rect if ier 
E-l 48B791092 Selenium Rectifier: half 

Choke & Capacitor 
E-2 24K691986 Choke fe .05 mf 200V Paper 

Capacitor  

1X692056 Antenna Loop & Lead Assem- 
bly (5L1 & 511,1 series)... 

1X692141 Antenna Loop, Panel & Hinge 
Assembly: less front cover; 
black plastic (5J1 series) 

1X600437 Antenna Loop, Panel & Hinge 
Assembly: less front cover; 
green plastic (5J2 series) 

24B691936 Antenna Loop & Panel Assem- 
bly: less hinges; black 
plastic v5J"i ser.63, ...... 

24K600403 Antenna Loop & Panel Assem- 
bly: less hinges; green 
plastic (5J2 series)  

24B691987 Oscillator Coil (red code) 
(HS-224 only)  

24K600154 Oscillator Coil (white code) 
(HS-250 only)  

Speaker 
LS-1 50B692037 Speaker; 3j" PM; 3.2 ohm VC 

or 50B692038 Speaker: 3^" PM; 3.2 ohm VC 

Switches 
S-l 40B471927 Rotary Switch. 5PDT (AC/DC, 

battery selector) (RS-224 
only)   

40K600156 Rotary Switch, 4PDT (AC/DC, 
battery selector) (HS-250 
only)    

Transformers 
24K600824 IF Transformer, 455 Kc; 

complete with capacitors 
and shield (green dot)..., 

or 24B692014 IF Transformer, 455 Kc; 
complete with capacitors 
and shield (red dot)..... 

24K600825 Diode Transformer 455 Kc: 
complete with capacitors 
and shield (pink dot)...., 

or 24B692015 Diode Transformer, 455 Kc; 
complete with capacitors 
and shield (blue dot).,.. 

25K692006 Output Transformer.,.,..,. 

or 24B692014 

CHASSIS PARTS - MECHANICAL 

1 43A632012 Bushing, strain relief; 
line cord (use with 
43K692013)  

2 42K75826 Clip, electrolytic mtg.. 
3 42A485548 Clip, IF Coil mtg  
4 30B69X994 Cord, line; with plug; 6 ft 

long (HS-224 only)  
5 30K600125 Cord, line; with plug; 6 ft 

long (HS-250 only) , 
29R5294 Lug, soldering (holds 

battery leads)  
7 29R3020 Lug, soldering: battery 

contact (in "A" battery re- 
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C HASSIS I-iS- 
224, IIS-2^0 

Ref. Part 
No. Number 

9A691988 

15B481896 
43K692013 

26K600155 

26C691983 

26A692005 

26K691997 

9A690129 

41K680029 

31K691985 

31K37504 

31K470746 

4K470939 

Description 

Nut, hex: Palnut; 3/8-32 x 
9/16; volume control rotg) 

Receptacle, 2 pin (antenna 
lead receptacle)   

Retainer, "A" battery. ,... 
Retainer, strain relief (on 

line cord bushing)  
Shield, back (on rear of 
chassis)(HS-250 only)  

Shield, bottom: black (over 
chassis bottom) (HS-224 
only)   

Shield, heat (around R-7) 

Shield, switch: (over AC/DC 
Battery switch)  

Socket, tube: miniature; 7 
prong.     

Spring, battery contact (in 
"A" battery retainer)  

Strip, "B" battery terminal 
with leads...    

Strip, terminal: 1 insulated 
lug; #1 mtg  

Strip, terminal: 3 Insulated 
lugs #2 mtg    

Washer, fibre (antenna re- 
ceptacle mtg & R-7 mtg) 

MODELS 5L1 & 5L1U CABINET PARTS 

7B600059 

38K692051 
16E691902 

16K691903 

1X600168 

16D691905 

557855 

16K691904 

1X600082 

36B691906 
3S8175 

3S490390 

Ref. Part 
No. Number 

2S7089 

Descr ipt ion 

2S7089 Speednut: for ,187 stud; 
black (loop mtg)   

115 41A480094 Spring, hinge (rear cover) 

116 55B692068 Spring, rear cover latch.. 

MODEL 51L1U CABINET PARTS - Same as 5L1 & 5L1U except 

Bracket, chassis support (on 
sides of chassis)  

Button, plug: tan   
Cabinet & Grille Assembly, 
front section; complete, 
less carrying handle; tan 
plastic    

Cabinet, front section: less 
grille & carrying handle; 
tan plastic  

Cover and Loop Assembly 
cabinet back: complete with 
latch spring and stop cord; 
tan plastic   

Cover, cabinet back: tan 
plastic; less latch spring 
and loop antenna  

Eyelet: .156 x .484 (on loop 
leads)    

Grille, speaker: brown pla- 
stic  *  

Handle Assembly, complete: 
tan     

Knob, tuning: tan plastic.. 
Screw, sheet metal; #4 x 
3/16 PKZ; plain hex head 
(chassis support bracket 
mtg)  

Screw, thread-cutting: #4 X 
3/8; type 25 phllllps round 
head(speaker grille mtg) 

38K692050 
16K610023 

16K610024 

16X601704 

16K610025 

1X610018 

36K610022 

Button, plug; green  
Cabinet & Grille Assembly, 
front section: complete, 
less carrying handle; green 
plastic.   

Cabinet, front section; less 
grille & carrying handle; 
green plastic    

Cover, cabinet back: less 
latch -spring and loop an- 
tenna; green plastic....... 

Grille, speaker: green pla- 
stic.      

Handle Assembly, complete; 
green    

Knob, tuning; green   

3S488009 Screw, thread-cutting: #6 x 
3/8; type 25 plain hex head 
(mounts chassis to cabinet) 

MODEL 5L2 & 5L2U CABINET PARTS 

131 7B600059 Bracket, chassis support 
(on sides of chassis).... 

132 38K600106 Button, plug; maroon  
16K600410 Cabinet & Grille Assembly, 

front section: complete, 
less carrying handle; 
maroon plastic   

16K600411 cabinet, front section: 
less grille and carrying 
handle ;maroon plastic ... 

135 1X600431 Cover and Loop Assembly, 
cabinet back; complete 
with latch spring, and 
stop cord;maroon plastic 

136 16K600413 Cover, cabinet back; less 
latch spring and antenna 
loop; maroon plastic..... 

5S7855 Eyelet: .156 x .484 (on 
loop leads)   

16K600412 Grille, speaker: maroon 
plastic     

139 1X600429 Handle Assembly, complete: 
maroon  

36K600406 Knob, tuning: maroon plastic 
141 3S8175 Screw, sheet metal: #4" x 

3/16 PKZ; plain hex head 
(chassis support bracket 
ratg) 

3S490390 Screw, thread-cutting: #4 x 
3/8; type 25 phillips 
round head;(speaker grille 
mtg)  

33488009 Screw, thread-cutting; #6 x 
3/8; type 25 plain hex head 
(mts chassis to cabinet). 

2S7089 Speednut: for .187 stud; 
black (loop mtg)....... 

145 41A480094 Spring, hinge (rear cover). 

146 55B692068 Spring, rear cover latch. 
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Rei. Part 
No, Number Descrlpt ion 

Part 
Number 

MODELS 5L1, 5L1U, Revo; 
5L2, 5L2U, 51L1U, 51L2U; 
5J1, 5J1U, Rev.; 5J2, 
5J2U; Ch. ES-2214., HS-25C 

MODEL 51L2U CABINET PARTS - Same as 5L2 & 5L2U except 

152 16K601703 Cover, cabinet back: less 
latch spring and loop an- 
tenna   

36K610034 Knob, tuning: maroon plastic 

MODEL 5J1 & 5J1U CABINET PARTS 

201 7A600078 Bracket, chassis support 
(on sides of chassis)..... 

7A692061 Bracket, hinge mtg; black 
nickel finish (inside 
cabinet front),  

14K600713 Bushing, Insulating: bake- 
lite (on handle mtg cover) 

38K692052 
16E691798 

42A600664 

42A600665 

13A691938 
1X600173 

1X692139 

15D691894 

55A692058 

7A691932 

7K691934 

13C691896 

55A691944 

36B691923 
1X692137 

13A691927 

64A692191 

64A600044 

Button, plug: black  
Cabinet, front section: 

less grille, loop and 
front cover; black plastic 

Clip, cabinet locking (on 
front section of cabinet) 
(replaces 42K692143).. 

Clip, cabinet locking (on 
rear cover) (replaces 
42A480078)  

Cloth, grille   
Cover Assembly, cabinet 
back: complete with 'lock- 
ing clip and stop cord; 
black plastic  

Cover and Loop Assembly, 
cabinet front: complete 
with hinges and medallion; 
black plastic    

Cover, cabinet front; less 
medallion and loop; black 
plastic      

Cover, handle mtg: brass 
plated (over ends of 
handle)    

Frame, grille: satin brass 
finish (around top of 
speaker grille)  

Frame, grille: satin brass 
finish (around bottom of 
speaker grille)  

Grille, speaker; green 
plastic   

Handle, carrying: black 
plastic; less spring  

Hinge Assembly, front cover: 
complete    

Knob, control: green plastic 
Lead and Eyelet Assembly; 
white (loop lead).,..  

Lead and Eyelet Assembly; 
green (loop lead)  

Lug, soldering: #6 hole 
(luup lead connector-on 
loop panel)    

Medallion: brass plated (on 
front cover).............. 
Plate, handle mtg (under 
ends of handle)  

Plate, loop panel support 
(under loop hinges on 
loop panel)     

Rivet; .122 x 7/32 stl; 
black nkl (mounts hinge 
to loop panel), ...... 

Description 

Screw, machine: 5-40 x 3/8 
plain hex head (handle 
mtg)  

Screw, machine; 6-32 x 
3/16; plain hex head 
(holds hinge to hinge mtg 
bracket)   

Screw, sheet metal: #2 x ^; 
PKZ; phi Hips flat head; 
blk nkl (mounts loop to 
front cover)   

Screw, sheet metal; #4 x i; 
PKZ; Phillips round head; 
blk nkl (chassis support 
bracket mtg)....,,,. 

Screw, thread cutting: #6 
x J; PKF; slotted binder 
head (holds hinge mtg 
brkt)  

Screw, thread cutting: #6 
x 3/8; type 25 plain hex 
head (mounts chassis to 
cabinet)   

Speednut; for 1/16 stud; 
black parkerized finish 
(medallion mtg)    

speednut: for .125 Stud; 
black parkerized finish 
(spkr grille mtg).,.,, 

Speednut; for ,271 stud; 
black parkerized finish 
(holds cover stop cord) 

Spring, battery retainer,. 
Spring, handle (Inside 
plastic handle)  

Washer, flat; 3/8 x .140 x 
.030 stl; (handle mtg) 

MODEL 5J2 & 5J2U CABINET PARTS - Same as 5J1 excej 

3S490018 

229 3S8136 

3S400036 

3S488009 

2S490840 

234 2S490842 

235 42A600663 
41A692060 

241 38K600402 
242 16K600409 

243 1X600438 

1X600435 

15K600414 

13K600408 

55K600401 

36K600859 
5S7773 

Button, plug; green  
Cabinet, front section: 
less grille, loop and 
front cover; green plastic 

Cover Assembly, cabinet 
back: complete with lock- 
ing clip and stop cord; 
green plastic   

Cover and Loop Assembly, 
cabinet front: complete 
with hinges and medallion; 
green plastic  

Cover, cabinet front: less 
medallion and loop; green 
plastic  

Grille, speaker; black 
plastic,   

Handle, carrying: less 
spring; green plastic  

Knob, control black plastic 
Rivet: .122 x 7/32 stl; ant 
copper (mounts hinge to 
loop panel)  

Screw, sheet metal; #2 x J 
PKZ; phi Hips flat head; 
statuary bronze finish 
(mounts loop to front cover) 
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riOEELS 5R11, 5R12, 
5R13, SRlU, 5R15, 
5R16, Ch, HS-25I4. 

GBNEKi 

TYPE - AC-DC table model superheterodyne receiver with 
loop antenna. 

Model Color 

5R11 Walnut-Mahogany 
5RI2 Ivory 
5R13 Maroon 
5R14 Gray 
5R15 Green 
5R16 Yellow 

TUBE COMPLEMENT - 12BE6 Converter 
12BA6 IF Amplifier 
12AT6 Det, AVC k AF Amp 
50C5 Power Amplifier 
35W4 Rectifier 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

POWER SUPPLY - 117 volts, AC or DC; 35 watts 

POWER SWITCH k VOLUME CONTROL. The "off-on' 
switch and the volume control are combined and are oper- 
ated with the small lower knob. NOTE; If the receiver does 
not operate from DC power, reverse the plug in the power 
outlet. When operating from AC power, reception may 
sometimes be improved by reversing the power plug in the 
outlet. 

TUNING CONTROL. Stations are tuned in with the large 

upper knob. 

ANTENNA. A built-in loop antenna eliminates the need for 
an outside antenna inmost locations. When receiving a weak 
station, rotate the receiver slightly for best signal strength. 
If additional pick-up is necessary, connect an external an- 
tenna to the radio by following the instructions printed on 
the rear panel. CAUTION: Never connect the radio chassis 
to a water pipe, radiator, or other ground. 

SERVICE NOTES 

The chassis of this receiver is connected directly to the ceiver.   
power line. When operating the chassis (from an AC line) 
outside of its cabinet, use an isolation transformer between 2. Remove the two split plugs which hold the loop to the 
the power line and the receiver to reduce the possibility of cabinet, 
an electrical shock. 

3. Remove the two hex head screws at the rear edge of the 
TO REMOVE CHASSIS FROM CABINET: chassis. 

1, Pull off the two control knobs from the front of the re- 4. Slide the chassis from the cabinet. 
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MODELS DR11> 5R12 
5R13, SRiIf, 5R15, 
3'Rl6, Gh. HS-25li. 

ALIGNMENT 

NOTE: If AC power is used, it is recommended that an iso- 
lation transformer be placed between the power line and the 
receiver to avoid hum and electrical shocks. If an isolation 
transformer is not available, connect the low side of the sig- 
nal generator to chassis through a . 1 mf capacitor. 

1. Connect a low range output meter across the speaker 
voice coil. 

2. Connect the low side of the signal generator to chassis. 

3. Set the signal generator for 400 cycle, 30^ modulation. 

4. Turn the receiver volume control to maximum. 

5. Use a small fibre screwdriver for aligning the IF an< 
diode transformers. 

6. As stages are brought into alignment, reduce the signa 
generator output to a level which produces less than .4 
volts (. OS watt) across the voice coil to avoid overloadin 
the receiver, 

7. See Figure 1 for adjustment locations and the followin 
chart for procedure. 

ALIGNMENT CHART 

DUMMY 
STEP ANTENNA 

IF ALIGNMENT 
1. I . I mf 

RF ALIGNMENT 
2. I 

GENERATOR 
CONNECTION 

Grid of conv, 
(pin 7, 12BE6) 

Grid of conv. 
(pin 7. 12BE6) 

Radiation loop* 

GENERATOR 
FRE'QUENCY 

1620 Kc 

1400 Kc 

GANG 
SETTING 

1.2.3, ft 
4 (IF 

b (Osc) 

Tune for 6 (Ant) 

REMARKS 

Adjust for maximum 

Adjust for maximum 

Adjust for maximum 

•Connect generator output across 5" diameter. 5 turn loop and couple inductively to receiver loop. Keep loops at 
least 12" apart. 

osc 
1620 KCyZs* 

ANT 
1400 KC 

I2BE6 
k conv } 

r \F \ / DET-\ / PWR \ / > 
12BA6) (12AT6 50C5 35W4 

^ AMP / VAVC-AFy V AMP / \RECT/ 

DET. NO. 69A60I225-0 

IF 455 KC 
(4) (TOP) PRI 

@ (80T) SEC 

DIODE 455 KC 
(2) (TOP) PRI 

(T)(B0T) SEC 

FIGURE 1. TUBE AND TRIMMER LOCATIONS 
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MODELS 5R11, 5R12, 
5R13, ^RIIl, 5R15, 
5R16, Ch. 113-254 

35W4 50C5 LI 12AT6 I2BA6 T2 It 
RECT. PWR AMP I DET-AVC-AF IF AMP I 

Hi 
■ 

I 

, , 

f 

VslV 

1 

Mmr*. as 
K ■4dArr^ 

FIGURE 2. TOP VIEW OF CHASSIS 

C3 C€ C5 RIO LSI R5 C4 T2 R3 C2 « R4 L2 

isi 

m 
: %  

,  4 50C5 12AT6 I 12BA6 
9 RECT. R8 PWR ffMP R7 DET-AVC-AF R6 IF AMP R2 Tl LI OONV. 

FIGURE 3. BOTTOM VIEW OF CHASSIS USING MULTIPLE CERAMIC CAPACITOR PLATE 
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MODELS 5R11, i^RlS 
5R13, 5R1I4-, 5R15, 
5RI6, Ch. HS-2514. 
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nocELs"5Rii, yfT; 
5R13. 5 ■ 
#?16, Ch. HS-?'. . 

REPLACEMENT PARTS LIST 

NOTE:" When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
No. Number Description 

Description 

CHASSIS PARTS - ELECTRICAL 
CHASSIS PARTS - MECHANICAL 

Capacitors 

19B600458 Variable; 2 gang; with 
pulley    

8H9821 Paper: .05 mf 200V  
aR9ai6 Paper; .05 mf 400V..  
21B482847 Ceramic, multiple: 2000, 

220,220, 5000 mmf  
8R9802 Paper: .02 mf 400V  
23B600855 Electrolytic: 50-30 mf/lSOV 

Capac i tor-Res is t or 

CR-T 21B601007 Capacitor-Resistor; 2000, 
220, 5000, 110, 110 mmf, 
6.8 meg, 470,000, 470,000 
ohms   

L-l 24C600543 Antenna Loop and Panel 
Assembly  

L-2 24A478129 Oscillator coll (red dot). 

Speaker 

LS-1 50B690661 Speaker: 4" PM; 3.2 ohm VC, 

7A478118 
43A692012 

42A485548 
30K478137 
5A484268 
14A478119 

2S7051 

43K692013 

5S7707 

5S7703 

3S7247 

26A478U7 

9A472534 
41A73996 
46A478145 

14A114d3 

Bracket, loop mtg......  
Bushing, strain relief; line cord 

(use with 43K692013)  
Clip, IF coil mtg  
Cord, line; with plug; 6 feet long 
Gromraet. rubber (speaker mtg). 
Insulator, loop bracket mtg: fibre 

Nut, hex palnut: 3/8-32 x 9/16 
(volume control mtg).......... 

Retainer, strain relief: line cord 
(use with 43A692012)  

Rivet: .088 x 3/16; stl; nkl pi 
(tube socket mtg)  

Rivet; .122 x 5/32; stl; nkl pi 
(output trans mtg)  

Rivet: .122 x 7/32; stl; nkl pi 
(loop bracket and speaker 
mtg)    

Screw, machine; 6-32 x 3/16 
slotted locking hex head; cad 
pi (gang mtg)  

Shield, electrostatic (on rear of 
chassis)   

Socket, tube: miniature; 7 prong.. 
Spring, tension (electrolytic mtg) 
Stud, tri-mount (mounts loop to 
bracket)   

Washer, shoulder: fibre (loop 
bracket mtg)......  

Resistors CABINET PARTS 

All resistors -are insulated carbon 16K600181 
type unless otherwise specified 

16E600157 
R-l 6R6028 22,000 20% 1/2W  16K600183 
R-2 6R6018 110 20% 1/2W  16K600184 
R-3 682118 3.3 meg 20% 1/2W  16K600185 
R-4 18K600449 Volume control: 1 meg; with 16K600186 

switch    36B600485 
R-5 6R2109 10 meg 20% 1/2W  
R-6 6R8032 470,000 20% 1/21  36K600486 
R-7 6R6032 470,000 20% 1/21   ^6K61>048r 
R-0 6R3992 150 20% 1/21  36B600544 
R-9 6H5683 27 10% 1/21.  36K600545 
R-10 6R3953 1000 20% 11  36K600546 

36K600547 
36K600548 

Transformers 36K600549 
3S476083 

T-1,2 24B485553 IF and Oiode Transformer 
(green dot); 455 KC; com- 

38A25507 plete with capacitors, 
cores, and shield  

T-3 25B478121 fmtnut Transformer  I1M488253 

Cabinet, table model: walnut- 
mahogany (5H11)  

Cabinet, table model: ivory(5R12). 
Cabinet, table model: maroon(5R13) 
Cabinet, table model: gray (5R14) , 
Cabinet, table model; green(5R15). 
Cabinet, table model: yellow(5R16) 
Knob, tuning: ivory (5R11,6R13, 

5R14, and 5R15)  
Knob, tuning: red (5R12)  
"KnobV tuning: biue(5Bi6)  
Knob, volume control: walnut(5Rll) 
Knob, volume control: ivory (5R12) 
Knob, volume control: maroon(5R13) 
Knob, volume control: gray(5R14).. 
Knob, volume control; green (5R15) 
Knob, volume control: yellow(5R16) 
Screw, machine: 6-32 x 5/16; 
slotted locking hex head; cad pi; 
(chassis mtg)  

Plug, split (mounts back panel to 
cabinet) .      

Tape, aluminum foil: 2" 1/2" 
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MODELS 5R11A, ^R12A, 
5R13A, 5Rli^A, 5R15A, 
5R16A, Ch. HS-280 

GENERAL INFORMATION 

TYPE - AC-DC table model superheterodyne receiver with 
loop antenna. 

RECEIVER MODELS - Model Color 

5R11A Walnut-Mahogany 
5R12A Ivory 
5R13A Maroon 
5R14A Gray 
5R15A Green 
5R16A Yellow 

I. 

TUBE COMPLEMENT - Type Type Function 

12BE6 Converter 
I2BA6 IF Amplifier 
12 AT 6 Det, AVC k AF Amp 
50C5 Power Amplifier 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

POWER SUPPLY - 117 volts AC or DC; 35 watts 

RECTIFIER - Selenium type 

LT1NG INSTRUCTIONS 

ON-OFF SWITCH fc VOLUME CONTROL. Operated with 
the small lower knob. NOTE: To operate on DC, the line 
plug must be inserted in the electrical outlet for correct 
polarity. If the set does not function, reverse the plug. 
When operating from AC, reversal of the line plug may im- 
prove reception. 

TUNING CONTROL. Stations are tuned in with the large 
upper knob. 

ANTENNA, The built-in loop antenna provides satisfactory 
reception in most locations. When receiving a distant or 
weak station, rotate the receiver slightly to get maximum 
signal pick-up. If additional pick-up is necessary, connect 
an external antenna by following the instructions printed on 
the rear panel. CAUTION; Never connect the chassis to a 
water pipe, radiator or other ground. 

SERVICE NOTES 

This receiver has one lead of the power line connected 
dikectly to the chaasia. If AC power is used, it is recom- 
mended, when operating the chassis outside of its cabinet, 
that an isolation transformer be placed between the power 
line and the receiver to reduce the possibility of an elec- 
trical shook. 

TO REMOVE CHASSIS FROM CABINET: 

1. Pull off the two control knobs from the front of the re - 

2. Remove the two split plugs which hold the loop to the 
cabinet. 

3. Reqfbve the two hex head screws at the rear edge of the 
chassis. 

4. Slide the chassis from the cabinet. 
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MODELS 5H11A, ^R12A 
5R13A, 5R15A 
5R16A, Ch. HS-280 

NOTE: If AC power is used, it is recommended that an iso- 
lation transformer be placed between the power line and the 
receiver to avoid hum and electrical shocks. If an isolation 
transforme r is not available, connect the low side of the sig- 
nal generator to chassis through a .1 mf capacitor. 

1. Connect a low range output meter across the speaker 
voice coil. 

2. Connect the low side of the signal generator to chassis. 

3. Set the signal generator for 400 cycle, 30% modulation. 

ALIGNMENT 

dat aniso- ^ Turn the receiver volume control to maximum. 

5. Use a small fibre screwdriver for aligning the IF ant 
diode transformers. 

6. As stages are brought into alignment, reduce the signa 
generator output to a level which produces less than .4C 
volts {.05 watt) across the voice coil to avoid overloading 
the receiver. 

7. See Figure 1 for adjustment locations and the following 
chart for procedure. 

ALIGNMENT CHART 

STEP 
DUMMY 
ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

GANG 
SETTING ADJUST 

IF ALIGNMENT 
I. . 1 mf Grid of conv. 

(pin 7. 12BE6) 
455 Kc Fully 

open 
1.2.3. b 
4 (IF 

1 
RF ALIGNMENT - cores) 

2. . 1 mf Grid of conv. 
(pin 7, 12BE6) 

1620 Kc Fully 
open 

5 (Osc) 

3. - Radiation loop* MOO Kc Tune for 
max 

6 (Ant) 

REMARKS 

Adjust for maximum. 

Adjust for maximum. 

Adjust for maximum. 

•Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 
12" apart. 

OSC /O 
1620 KC^ 

ooo 

ooo 

ANt 7S 
1400KC 

a. 
— 

t 

C) 

12BE6 
^ CONV > 

/IF \ / 0ET- \ / PWR ^ 
12BA6) (12 ATS) (5005 

V AMP / \AVC-flF/ \ AMP > 

IF 455 KG DIODE 455 KG 
@ (TOP) PRi @ (TOP) PR I 

(B0T) SEC O (B0T) SEC 

FIGURE 1. TUBE AND TRIMMER LOCATIONS 
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MODELS 3'R11A, 5R12A 
5R13A, 5R14A, 5R15A 
5R16A, Ch. HS-280 
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MODELS 5R11A, 5R12A, 
5R13A, 5Rli^A, 5Rl,bA, 
5R16A, Ch. HS-280 

m 

»*▼ 

01 yffS 91 

31 
mm 

■ 

pr 
i a 

E 

i 

liol osk l_J 

<2 «g o Q a 8 
* y 03 

*- a. x -to 
i2fe 3s 



MOTOROLA PAGE 22-9S 

REPLACEMENT PARTS LIST MODELS ^RllA, SR12A,:i 
$R13A, 5RI[^A, 5R15A,S 
5R16A, Gh. HS-2B0 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 
Rof. Part Part 
No. Nwaber Description Hrt n^e^i-tntion 

CHASSIS PARTS - ELECTRICAL 

Capacitors 

C-l 19B600485 Variable: 2 gang; alth 
pulley  

C-2 8R9821 Paper: .05 mf 200V  
C-3 8R9816 Paper: .05 mf 400V  
C-4 21B482847 Ceramic, multiple: 2000 

nuaf, 220 aunf, 220 raof, 
5000 susf  

C-5 8R9802 Paper: .02 mf 400V,  
C-6 23B600855 Electrolytic: 50-30 mf/150V 

Capacitor-Resistor 

CR-1 21B601007 Capacltor-Resistor: 
2000 mmf, 220 mmf, 5000 
nunf, 110 nunf, 110 nunf, 
6.8 meg, 470,000 ohm&, 
470,000 ohms   

Rectifier 

E-l 48B791092 Rectifier, selenium; half 
wave    

L-l 24K601662 Antenna Loop and Panel 
Assembly   

L-2 24A478129 Oscillator coil  

Speaker 

LS-1 50B690661 Speaker: 4" PM; 3.2 ohm 
Resistors ' ^     

Note: All resistors are insulated carbon 
type unless otherwise specified. 

R-l 6R6028 22,000 20% 1/2W  
R-2 6R6018 100 20% 1/2W  
8-3 6R21)8 3.3 meg 20% 1/2W  
R-4 18K600449 Volume control: 1 meg; with 

switch  
R-5 6R2109 10 meg 20% 1/2W  
R-6 6R6032 470,000 20% 1/2W  
R-7 6R6032 470,000 20% 1/2W  
R-8 6R3992 150 20% 1/2W  
R-9 6R6415 100 10% 1W  
R-10 6R3953 1000 20% 1W  
R-11 17A601647 Wirewound: 235 10% 5W. 

Transformers 

T-1,2 24B485553 IF and Diode, Transformer 
/ — ^ A. \ . SCC VS1 . v £A K7E71A QO U / # U f 
complete with capacitors. 
cores, and shield......... 

T-3 25B478121 Output Transformer......... 

CHASSIS PARTS - MECHANICAL 

7A478I18 Bracket, loop mtg  
7B601649 Bracket, rectifier mtg  
43A692012 Bushing, strain relief(line cord) 
43A692013 Bushing, retainer: strain relief 

(line cord)    
42A485548 Clip, IF fc Diode Transformer mtg 

30K478137 
5A484268 
14A478119 

2S7051 

5S7707 

5S7703 

3S7247 

3S490507 

26A478117 

9A472534 
41A73996 
31K83993 

46A478145 

14A11493 

Description 

Cord, line and plug: 6 feet long 
Gromraet, rubber (speaker mtg). 
Insulator, fibre (loop bracket 
Btg)  

Nut, hex: 3/8-32 x 9/16; stl; cad 
pl (volume control mtg).  

Rivet: ,088 x 3/16; stl; nkl pl 
(tube socket mtg)  

Rivet: .122 x 5/32; stl; nkl pl 
(output trans mtg & rect bracket 
mtg)    

Rivet: .122 * 7/32; stl; nkl pl 
(loop bracket and speaker mtg) 

Screw.machine: 6-32 x 3/16 
slotted hex head; locking type; 
stl; cad pl (gang mtg)  

Screw, sheet metal: #6 x 18 x 1 
plain hex head; stl; cad pl 
(rectifier mtg)....   

Shield, electrostatic (on rear of 
chassis)  

Socket, tube: miniature; 7 prong.. 
Spring, tension (electrolytic mtg) 
Strip, terminal: 2 insulated lugs, 

#1 gnd; 3/8" spacing  
Stud, trl-mount (loop mtg to 
bracket) > 

Washer, shoulder: fibre (loop 
bracket mtg)   

CABINET PARTS 

16K600181 

16E600157 

16K600183 

16K600184 

19C600185 

16K600I86 

36B600485 

36K600486 
36K600487 
36B600544 

36K60054S 

36K600546 

36K600547 

56x600548 

36K600949 

38476083 

38A29507 

Cabinet, table model : walnut- 
mahogany (5R11A)  

Cabinet, table model: ivory 
(5R12A)  

Cabinet, table model; maroon 
(5R13A)  

Cabinet, table model: gray 
(5R14A)  

Cabinet, table model: green 
(5R15A)  

Cabinet, table model: yellow 
(5R16A)  

Knob, tuning; ivory (5R11A, 5R13> 
5R14A, and 5E15A)  

Knob, tuning; red (5R12A)....... 
Knob, tuning: blue (5R16A)  
Knob, volume control: walnut 

(5R11A)  
Knob, volume control: ivory 

(5R12A)   
Knob, volume control: maroon 

(5RI3A)  
Knob, volume control: gray 

(5R14A)    
xnob, volume control: green 

(SR15A)         
Knob, volume control: yellow 

(5R16A)    
Screw, machine: 6-32 z 5/16; 
Blotted hex head; stl; cad pl; 
locking type (chassis mtg).... 

Plug, spl^t (back mtg to cabinet 

11M488253 Tape; aluminum foil; 2 1/2" wide 
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MODELS SRHAU, 5R12AU, 
5R13AU, 5R14AU, 5R15AU, 
5R16AU, Ch. HS-28I 

GENERAL INFORMATION 

TYPE - AC-DC table model superheterodyne receiver with 
loop antenna. 

RECEIVER MODELS - Model 

TUBE COMPLEMENT-Type 

UBE6 
12BA6 
I2AT6 
50C5 

Rectifier 

Model Color 

5R11AU Walnut - M ahogany 
5R12AU Ivory 
5R13AU Maroon 
5RI4AU Gray 
5R15AU Green 
5R16AU Yellow 

-Type Function 

M 

A ■■ M 

ms 

Converter 
IF Amplifier 
Det, AVC k AF Amp 
Power Amplifier 
Selenium Type 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

POWER SUPPLY - 117 volts AC or DC; 35 watts 

INSTALLATION A OPERATING INSTRUTIONS 

ON-OFF SWITCH k VOLUME. Operated with the small 
lower knob. NOTE: To operate from DC, the line plug 
must be inserted in the electrical outlet for correct polarity. 
If the receiver does not function, reverse the plug. When 
operating from AC, reversal of the line plug may improve 
reception. 

TUNING. Stations are tuned in with the large upper ktfbb. 

ANTENNA. The built-in loop antenna provides satisfactory 
reception in most locations. When receiving a distant or 
weak station, rotate the receiver slightly to get maximum 
signal pick-up. If additional pick-up is necessary, connect 
an external antenna by following the instructions printed on 
the rear panel. CAUTION: Never connect the chassis to a 
water pipe, radiator or other ground. 

SERVICE NOTES 

The chassis of this receiver Is Isolated from the power 
line by a capacitor to eliminate the shock hazard, when 
handling the chassis outside the cabinet. However, as an 
additional precaution when aligning or servicing the recei- 
ver from AC, an isolation transformer should be inserted 
between the power line and the receiver. 

TO REMOVE CHASSIS FROM CABINET: 

1. Pull off the two control knobs from the front of the re- 

2. Remove the two split plug" which hold the loop to the 
cabinet. 

3. Remove the two he* head screws at the rear edge of the 
chassis. 

4. Slide the chassis from the cabinet. 



ALIGNMEIfT 
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MODELS 5R11AU, 5R12MVV5 
5R13AU, 5Rli|AlJ, 5R15AU, 
^R16AU, Ch. HS-281 

NOTE: If AC power is used, it is recommended that an 
isolation transformer be placed between the power line and 
the receiver to avoid hum and electrical shocks. If an iso- 
lation transformer is not available, connect the low side of 
the signal generator to B- through a . 1 mf capacitor. 

1. Connect a low range output meter across the speaker 
voice coil. 

2. Connect the low side of the signal generator to B-. 

3. Set the signal generator for 400 cycle, 30% modulation. 

4. Turn the receiver volume control to maximum. 

5. Use a small fibre screwdriver for aligning the IF and 
diode transformers. 

6- As stages are brought into alignment, reduce the signal 
generator output to a level which produces less than .40 
volts (. 05 watt) across the voice coil to avoid overloading 
the receiver. 

7. See Figure 1 for adjustment locations and the following 
chart for procedure. 

ALIGNMENT CHART 

DUMMY GENERATOR GENERATOR GANG 
STEP ANTENNA CONNECTION FREQUENCY SETTING 

IF ALIGNMENT 
1. I . 1 mf 

RF ALIGNMENT 
2, I . 1 mf 

Grid of conv. 
(pin 7, 12BE6) 

Grid of conv. 
(pin 7. 12BE6) 

1620 Kc 

Radiation loop* I 1400 Kc Tune for 

ADJUST 

1, 2. 3 & 4 
(IF cores) 

5 (Oac) 

6 (Ant) 

REMARKS 

Adjust for maximum. 

Adjust for maximum. 

Adjust for maximum. 

•Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 
12" apart. 

1620 KC 

OOO 

OOO 

1400KC 

12BE6 
\ CONV > 

/ IP > 
12BA6 

V AMP > 

f OET- A 
12AT6 

^AVC-AF/ 

/ PWR \ 
(50C5 ) 
\ AMP J 

OET NO 6»a60t513-0 

IF 455 KC 

® (TOP) PRI 
(BOX) SEC 

DIODE 455 KC 

© (TOP) PRI 

O (BOX) SEC 

FIGURS 1. TUBE AMD TRIMMER LOCATIONS 



PACE 22-98 MOTOROLA 

MODELS 5R11AU, 5R12AU, 
5R13AU, 5R15AU, 
5H16AU, Gh» HS-281 
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Models $riiau, 5\{i2k\], 
$R13AU, 5Rli-|AU, 5R15AU, 
5R16AIT, Ch. US-261 
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MODELS 5R11AU, ^RlSAUj 

REPLACEMENT PARTS LIST 5R13AU, ^Rl^AU, 3R15A| 
5R16AU, Ch. HS-2S1 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
Mo. Number Description Part 

Number Description 
CHASSIS PARTS - ELECTRICAL 

C-l 19B600458 

C-2 8R9821 
C-3 8R9816 
C-4 21B482847 

C-5 8R9802 
C-6 23B600855 

Variable, 2 gang] with 
pulley   

Paper: .05 mf 200V   
Paper: .05 mf 400V ....... 
Ceramic, multiple; 2000 ounf, 

220 mmf, 220 mmf, 5000 mmf. 
Paper: .02 nf 400V ....... 
Electrolytic: 50-30 mf/150V. 

CAPACITOR-RES1STOR 

CR-1 21B601007 Capacitor-Resistor: 7 lead; 
2000 mmf, 220 mmf, 5000 mmf, 
110 mmf, 110 mmf, 6.8 meg, 
470,000 ohms, 470,000 ohms.. 

CHOKE & CAPACITOR 

E-l 8A690487 Choke k .15 mf paper capacitor 38490507 

RECTIFIER 

B-2 48B791092 Rectifier, aelenlua 

L-l 24K601662 Antenna Loop and Panel Assem. 
L-2 24B680364 Oscillator coll   

SPEAKER 

LS-1 50B690661 Speaker:^" PH; 3.2 ohm VC... 

Resistors 

Note: All resistors are insulated carbon type 
unless otherwise specified. 

CHASSIS PARTS - HECUANICAL 

7A478118 Bracket, loop mtg   
7B601649 Bracket, rectifier mtg   
43A692012 Bushing, strain relief (line cord) 
43K692013 Bushing, retainer: strain relief 

(line cord)     
42A485548 Clip, coll can mtg (for T-l fc T-2) 

30K680352 Cord, line and plug: 6 ft long .. 
SA484268 Gromnet, rubber (spkr mtg)....... 
14A478119 insulator, fibre (loop bracket- 

mtg)  
2S7051 Hut, hex: 3/8-32 x 9/16; stl; cad 

pi (volume control mtg)........ 
587771 Rivet: .088 x 3/16; stl; nkl pi 

(tube socket mtg) ............ 
587707 Rivet: .122 x 5/32; stl; nkl pi 

(output trans and shield mtg). 
5S7703 Rivet: .122 x 7/32; stl; nkl pi 

(loop bracket and speaker mtg) 
38490507 Screw, sheet metal: #6x1; plain 

hex head; stl; cad pi (rectifier 
Btg)       

387247 Screw, machine: 6-32 x 3/16 slotted 
hex bead; locking type; stl; cad 
pi (gang mtg)    

26A478117 Shield, electrostatic (on rear of 
chassis)       

9A472634 Socket, tube: 7-prong   
41A73996 Spring, tension (electrolytic mtg) 
46A478145 Stud, trl-mount (back mtg to chas- 

ais)   
14A11493 Washer, shoulder: fibre (loop brkt 

■tg)  '  
CABINET PARTS 

587707 

5S7703 

387247 

26A478117 

9A472634 
41A73996 
46A478145 

14A11493 

R-l 6R6028 ' 22,000 20* 1/2W   
R-2 6R3992 150 20* 1/2W   
R-3 6R2118 3.3 meg 20* 1/2W   
R-4 18K600449 Volume control: 1 meg; with 

switch   
R-5 6R2109 10 meg 20* 1/2W   
R-6 6R6032 470,000 20* 1/2W   
R-7 6R6032 470,000 20* 1/21   
R-8 6R6415 100 10% 1W   
R-9 6R3953 1000 20* "1W   
R-10 6R3992 150 20* 1/2W   
R-ll 17A601647 Wlrewound: 235 10% SW... 

TRANSFORMERS 

T-l,2 24B48S553 

T-3 25K680345 

IF and Diode, 455 Kc: complete 
with capacitors, cores and 
shield   

Output Transformer   

16K600181 

16E600157 

16K600183 

16K600184 

16K600185 

16X600186 

36B600485 

36K600486 
36K600487 
36B600544 

36K600545 
36K600546 
36K600547 
36K600548 
36K6O0549 
38476083 

38A25507 
1111488253 

Cabinet, table model: molded; walnut- 
mahogany finish (SR11AU)  

Cabinet, table model: molded; ivory 
finish (SRIBAU)   

Cabinet, table model: molded; 
maroon finish (5R13AU)    

Cabinet, table model: molded; gray 
finish (5R14AU)   

Cabinet, table model: molded; green 
finish (9B15AU)    

Cabinet, table model: molded; yellow 
finish (5R16AU) .*  

Knob, tuning: ivory (5R11AU, SR13AU, 
5R14AU, and 5R15AU)   

Knob, tuning: red (5R12AU)  
Knob, tuning; bins (SR16AU)......... 
Knob, volume control: walnut 

(5R11AU)     
Knob, volume control: iwory (5R12AU) 
Knob, volume control: maroon (ERISAU) 
Knob, volume control: gray (5R14AU). 
Knob, volume control: green (5R15AU) 
Knob, volume control: yellow(5R16AU) 
Screw, machine: 6-32 x 5/16; slotted 

hex head; stl; cad pi; locking type 
(chassis mtg)   

Plug, spl< t (back mtg to cabinet) 
Tape, aluminum foil; 2-1/2" wide. 



PAGE 22-102 MOTOROLA 

I MODELS 6L1, 6L2 
Rev.; 61L1, 61L2, 
Oh. HS-226 

REAR COVER 
OOOR LATCH 

GENERAL INFORMATION 

TYPE - Five tube, three^power (AC/DC, Battery) port- 
able, with a selenium rectifier. A loop antenna 
is housed in the back cover. 

VOLUME a 
POWER 
SWITCH : 

n 
MODEL COLOR 

6L1 Green plastic 
6L2 Brown plastic 
61LI Green plastic 
61L2 Maroon plastic 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT - F - 1U4 - RF Amplifier 
1R5 - Converter 
1U4 - IF Amplifier 
1U5 - Det, AVC & IstAFAmp 
3V4 - Power Amplifier 

Rectifier - Selenium type 

POWER SUPPLY - Operates from 117 volts AC or DC (15 
watts), or self'Contained battery pack. Use an Eve ready 
#753, A General #60A-6f6-5, or equivalent battery pack. 

OPERATING INSTRUCTIONS 

CONTROLS. The volume control and power switch are com- 
bined and are operated with the left-hand knob. Select sta- 
tions with the right-hand knob, 

TO OPEN BACK COVER. With your finger, press down on 
the latch button located at the top of the cabinet and pull the 
cover open: to close, press the latch button down and snap 
the cover shut. 

CAUTION: When closing the cover, be careful not to pinch 
the line cord or other leads between the cover and cabinet. 

HOUSE CURRENT OPERATION. The power cord is loca- 
ted inside the cabinet and can be reached by opening the 
back cover, pass tbe cord through Ibe slot in the side of 
the cabinet before closing the cover. Insert the power plug 
into any 117 volt AC or DC outlet. If the receiver does not 
operate from DC power, reverse the line cord plug in the 
power outlet. 

BATTERY OPERATION. Open the back cover and install 
the battery pack, following the instructions in Figure 1. 
Insert the line cord plug into the receptacle on the receiver 
chassis or the receiver will not operate from its battery. 
If the receiver is to be operated for a long period of time 
from AC or DC, or is to be placed in storage, remove the 
battery and store it in a cool place. Replace the battery 
when low volume or fuzzy tone is noticed. The condition-of 
the battery will not affect the operation of the receiver from 
AC or DC. Never leave a low or run-down battery in the 
receiver because it will leak or swell and damage the re- 

ANTENNA. A loop antenna is built into the rear cover of 
this receiver. Because of the slightly directional charac- 
teristics of the loop antenna, reception frbm some stations 
may be improved by rotating the receiver. In extremely 
noisy locations, rotate the entire receiver until minimum 
noise and maximum signal pickup are obtained. 

FOR BATTERY OPERATION. 
PLUG LINE CORD INTO 
RECEPTACLE ON CHASSIS ' 
OR SET WILL NOT PLAY. 

mo 

IU4 iU4 

3V4k 

o o 
BATTERY 

-RETAINER STRAP 

STRAP 
- SNAP 
FASTENERS 

BATTERY PACK 
USE EVEREADY #753 
GENERAL #60A-6F6-5 

OR EQUIVALENT 

FIGURE 1, BATTERY REPLACEMENT & TUBE LOCATIONS 
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MODELS 6L1, (DL2 Revv? 
61T.1, 61L2, Ch. HS-22 

ALIGNMENT 
NOTE; The receiver may be operated either from a 

battery or from the commercial power lines during align- 
ment. If AC power is used, it is recommended that an iso- 
lation transformer be placed between the power line and 
the receiver. If an isolation transformer is not available, 
connect the low side of the signal generator to B- through 
a . 1 ml capacitor. 

PROCEDURE:- 

1. Connect a low range output meter across the speaker 
voice coil, 

Z, Connect the low side of the signal generator to B-. 

3. Set the signal generator for 400 cycle, 30% modulation, 

4. Turn the receiver volume control to maximum. 

5. Use a small fibre screwdriver for aligning the IF and 
diode transformers. 

6. As stages are brought into alignment, reducelhe signal 
generator input to keep the output of the receiver at ap- 
proximately .05 watts (.05 watt - ,40 volts on the output 
meter) to avoid overloading the receiver. 

7. See Figure 2 for adjustment locations and the following 
chart for procedure. 

ALIGNMENT CHART 

DUMMY 
ANTENNA 

IF ALIGNMENT 
I. ! . I mf 

RF ALIGNMENT 
2. ! 

GENERATOR 
CONNECTION 

Grid of conv. 
(pin 6, 1R5) 

GENERATOR 
FREQUENCY 

GANG 
SETTING 

Fully 
closed 

REMARKS 

Adjust for maximum. 

Set pointer as shown in Figui 
3. 

Grid of RF 
Amp (pin 6, 
1U4) 

Adjust (or maximum. 

4. .1 mf " 1400 Kc Tune for 6 Adjust for maximum. 
maximum 

5. - Radiation " " 7 With chassis installed in ca- 
loop* binet and output meter con- 

nected to speaker, open rear 
cover slightly and ad/ust for 

maximum. NOTE: Battery 
pack should be in cabinet. 

♦Connect generator output across 5" diameter, 5-turn loop and couple inductively to receiver loop. Keep loops at least 12" 
apart. 

®0SC. TRIM. 
1620KC 

©RF TRIM, 
1400KC 

slU S 

1 
Bn 

iDEl 
SSSfi 

iliEl 
BQZ 

IF 455KC 
SEC. (BOTTOM) 

PRI. (TOP) 
^ DIODE 455KC 
® SEC. (BOTTOM) 
® PRi- (TOP) 

FIGURE 2. TUBE & TRIMMER LOCATIONS 
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MODELS 6L1, 6L2 
.136 dia. Rev.; 61LI, 61L2 
*29 DRILL Ch. HS-226 

FILE TONGUE 
FROM CABINET 

T, i»o.*"*22£2 

5/16 OIA. 

FIGURB 5. REAR COVER LATCH INSTALLATION 

— LATCH BUTTON 

CHASSIS 
H$-226 

mm a 

i 

W! 

©John P. Rider 
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nonCLS OLl, 6L2 Rev.; 
61L1, 61L2, Ch. HS- 
226 pWR

V 

Cll I 

3V4 
PWR AMP 

LOOP LEADS 

BATTERY 

I US 
DET, AVC 
61 ST AF 

M 
mM 

" '' 

■' 1 

VOLUME a 
POWER SWITCH TUNING- 

VOLUME 6 
POWER SWITCH 

FIGURE 7. TOP VIEW OF CHASSIS 

CI3 C0 RIG 
RI7 I C9 

► CI2 R6 Rp TUNJNO 
RI5 LSI C6 I R7 I Cl 

✓ 

BATTERY 
PLUG 

7Z 

1 Jnl 

C7—' 
RIO— 

Cll 

» —»»• i 
^■^Si 
m 

mm—L 2 

LINE.CORD 

II j R8 j • j R4 j K9 : 
RI2 RI El R® C4 

FIGURE 8. BOTTOM VIEW OF CHASSIS 
C4 C3 1 Cl 

R3 

RECEPT. FOR  
LINE CORD WHEN *' 

LOOP LEADS- 

OPERATING FROM 
BATTERY. 

itef. Part 
No. Number Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l r§B692045 
C-2 8K71213 
C-3 21B77286 
C-4 21K482726 

C-5 21K482726 

C-6 21K482726 

C-7 8K471635 
C-8A, 21B482847 
B.C.D 
C-9 21K482726 

C-10 8K71213 
C-ll 23K76985 

C-12 8R490210 

C-\3 21A470789 

Variable: 3-gang  
Paper: .05 mt 100V   
Ceramic: 1QO mmf 500V  
Ceramic, disc type: 10,000 

mmf 450V    
Ceramic, disc type: 10,000 

mmf 450V  
Ceramic, disc type: 10,000 

mmf 450V    
Paper; .05- mf 400V   
Ceramic, multiple: 2000 mmf, 

220 mmf, 220 mmf, 5000 mmf 
Ceramic, disc type: 10,000 

mmf 450V.    
Paper: .05 mf 100V  
Electrolytic: 40-40-20 mf/ 

150V, 80 mf/25Vj includes 
cover      

Molded: .01 mf (100,000 mmf) 
200V   

Ceramic, disc type; 5000 
mmf 450V  

Speaker 
LS-1 50C692044 Speaker: 4" * 6" PH; 3.2 ohm 

VC    
Rectifier 
E^I 55K692077 Selenium Rectifier: half- 

wave ; 75raa    
Colls 
L-l 24C602O74 Loop Antenna Assembly: in- 

cludes panel  
li-2 245692115 RF Coil  
L-3 24B692114 Oscillator Coil  
RealBtora 

Note: All resistors are insulated carbon type 
unless otherwise specified. 

R-l 6R3927 2.2 meg 20% iw 
R-2 6R3988 5.6 meg 10% j* 
R-3 6R2118 3.3 meg 20% i* 
R-4 6R3927 2.2 meg 20% jw 
R-5 6R6301 1000 20% 
n-e 6R6075 100,000 20% i* 
R-7 6R6012 33,000 20% JW. 
R-8 6R5585 8.2 meg 10% 
R-9 6R6004 1 meg 20% Jw,. 

©John F, Rider 



NOTE: When ordering parts, specify model number of 
R-10 17A7G986 Wire wound: 150 10% 2-Jw, 
R-Il 18K480039 Volume control; 1 meg; with 

MODELS 6L1, ■ 1, """V* ; 
DILI, 61L2, Ch. ilS-22 

set in addition to part number and description of part. 

6R2109 10 meg 20% Jw  
17B692047 Wire wound: 2000; center 

tapped    
6R6269 820 10%   
6R3927 2,2 meg 20% jw  
6R6004 1 meg 20% Jw  
6R2118 3.3 meg 20% jw........ 
6R3933 220 20% Jw  
6R3949 470 20% Jw  
6R6010 330 20% Jw  

Switches 
S-l 40A27114 
S-2 

Transformers 
T-1,2 24X600013 

Slider Switch: 3PDT   
Power Switch: on volume con- 
trol  

24X600013 IF fc Diode Transformer, 455 
Kc: Includes capacitors; 
less shield  

25B692076 Output Transformer   

CHASSIS PARTS - MECHANICAL 

16X692102 
1X692121 

7B6007I1 

43A692012 

1X692118 

42A485S48 
11118944 
30X692049 
5A19658 
5A70404 
9A22056 
2S7051 

29X5401 
64A692072 
28X77272 
1X601811 
49A21741 
49A692078 
1A692119 
1X692120 

43X692013 

5X74560 

5A692104 

3S9700 

47A692106 
9A690129 
41A14244 
35X692125 
31X692075 

46A600011 

Baffle, speaker: includes cloth... 
Bottom Cover Assembly: includes 
brackets It battery strap  

Bracket, chassis front (sel rect 
mtg)    

Bushing, line cord strain relief 
(use with 43X692013)  

Cable Assembly, battery: includes 
9-pln plug  

Clip, coil can mtg (IF colls),. 
Cord, dial: 18#; black  
Cord, line: with plug 6 ft long 
Eyelet, spacer (gang mtg)  
Grommet, ruber (gang mtg)   
Insulator, electrolytic mtg..,. 
Nut, hex (Palnut): 3/8-32 x 9/16; 
cad pi (vol cont mtg)  

Pin, loop lead   
Plato, output trans mtg  
Plug, 9-pln (on battery cable). 
Pointer, dial: red.....  
Pulley, cord.   
Pulley, pointer drive   
Pulley Assembly (on gang)..,,  
Pulley and Plate Assembly: pointer 

/ drive: Includes mtg plate and 3 
pullles  

Retainer, strain relief bushing 
(use with 43A6d2012)  

Rivet, shoulder (drive cord pulley 
■tg)  

Rivet, shoulder (pointer drive 
pulley mtg)    

Setscrew: 6-32 z 3/16 Allen head; 
cad pi (gang pulley mtg)   

Shaft, timing  
Socket, tube: miniature; 7-prong. 
Spring, tension (dial drive).. 
Strap, oattery: wltb button  
Strip, terminal: 1 insulated lug; 
end mtg; 3/8" spacing  

Stud, chassis mtg (on front of 
chassis)  

Washer, "C" (on tuning shaft) 

4S8253 Washer, flat; 5/8 x .390 x .020 
brass (vol cont mtg)  

4K71133 Washer, spring (on tuning shaft) 

CABINET PARTS 

16E691796 Cabinet, front section: green 
plastic; less grille, handle and 
hardware <6L1 fc 61L1)  

16X600109 Cabinet, front section: brown 
plastic; less grille, bandle and 
hardware (6L2)  

16X610027 Cabinet, front section; maroon 
plastic; less grille, handle and 
hardware (61L2)  

16D691797 Cabinet, rear section; green 
plastic; less antenna loop and 
hardware (6L1 fc 61L1)....  

16X600110 Cabinet, rear section: brown 
plastic; leas antenna loop and 
hardware (6L2)    

16X601710 Cabinet, rear section; maroon 
plastic; less antenna loop and 
hardware (61L2)  

35A692073 Channel, rubber (inside cabinet 
front)    

12X891863 Clip, cabinet locking (inside 
cabinet front) (early models), 

12A480078 Clip, cabinet locking (Inside 
cabinet back) (early models). 

(2A600010 Clip, retainer (speaker grille).. 
LX600798 Cord, cover stop: complete  
)5A692127 Cover, bandle mtg (over ends of 

carrying handle)..  
13B691958 Grille, speaker: plastic   
i9A691943 Handle, carrying; green plastic; 

less spring (6L1 * 61L1)   
>5X600111 Handle, carrying; brown plastic; 

less spring (6L2),.  
>5X001711 Handle, carrying: maroon plastic 

(61L2)  
IA600096 Insulator: fibre (on carrying 

handle)  
58691956 Knob, control: green plastic (6L1 b 

61L1)  
5X600112 Knob, control: brown plastic (6L2). 
5X601713 Knob, control: maroon plastic (61L2) 
57650 Lockwasher, internal: #6; cad pi 

(bandle mtg)    
1X691929 Medallion (on front of cabinet). 
IA692129 Plate, handle mtg: cad pi (under 

ends of carrying handle)  
LA691941 Plate, medallion (under Medallion) 
1400302 Rivet: .122 x 7/32; stl; brs pi 

(mts back cover latch)  
12949 Screw, machine; 6-32 x 5/16 plain 

hex head; cad pi (handle mtg) 
>476083 Screw, machine: 6-32 x 5/16 slotted 

locking hex bead; cad pi (chassis 
■tg)  

>488008 Screw, thread cutting: #4 x } 
Phillips round head; cad pi (cover 
stop cord mtg)  

1490840 Speednut: for 1/16" stud (medallion 
■tg)  

■400170 Speednut; for .150" stud (spkr grills 
and ant loop mtg) (replaces 
2S476112)  

,600686 Spring b Stud Assembly: rear cover 
latch    

A692126 Spring, handle (Inside carrying 
band le)     

A691939 Spring, hinge (on bottom of cabi- 
net)     

780040 Washer, felt (under knobs)  
7610 Washer, flat: 3/8 x 5/32 x .015 

stl; cad pi (chassis mtg}.. 
490841 Washer, flat; 3/4 x .156 x .032; 

cad pi (handle mtg)   

16X610027 

16D691797 

16X600110 

16X601710 

35A692073 

42X891863 

42A480078 

42A600010 
1X600798 
55A692127 

13B691958 
S9A691943 

55X600111 

55X001711 

14A0OOO96 

368691956 

36X600112 
36X601713 
487650 

13X691929 
64A69212g 

64A691941 
5S400302 

382949 

3S476083 

3S488008 

2S490840 

2S400170 

1X600686 

4IA692126 

41A691939 

4X780040 
4S7610 

4S490841 
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MOTOROLA PAGE 22-1C 

MODELS 51C1, 51C2, 
51C3, SlCk, Ch. HS-22 

GENERAL. INFORMATION 

TYPE - AC table model superheterodyne with appliance 
outlet and sell-contained electric clock for con- 
trolling automatically the operation of the radio 
and the outlet. 

RECEIVER MODELS - Model Model Color 

51C1 Walnut 
51C2 Ivory 
51C3 Tan 
51C4 Green 

TUNING RANGE - 535 to 1620 Kc 

TUBE COMPLEMENT - Type T 

IF - 455 Kc 

Type Function 

12BE6 Converter 
12BA6 IF Amplifier 
1ZAT6 Det, AVC b AF Amp 
50C5 Power Amplifier 
35W4 Rectifier 

APPLIANCE OUTLET - For use with 117 volt AC appli- 
ances only, rated at 1100 watts 
or less. 

POWER SUPPLY - Operates from 117 volts, 60 cycle, al- 
ternating current only. Power con- 
sumption 37 watts. 

CLOCK - Telechron self-starting electric cIock(Telechron 
basic movement No. C-57, with Motorola face, 
hands, and escutcheon). 

OPERATING INSTRUCTIONS 

The locations and functions of the clock and radio con- 
trols are shown in Figure I. 

NORMAL RADIO OPERATION 

Knob "A" on the clock turns the radio on or off. Select 
stations with the TUNING knob, and adjust volume with the 
VOLUME control. 

A built-in loop antenna eliminates the need for an out- 
side antenna in most locations. When receiving a weak sta- 
tion, rotate the receiver slightly for best signal strength. 
If additional pick-up is necessary, connect an external an- 
tenna to the radio by following the instructions printed on 
the rear panel. CAUTION: Never connect the radio chas- 
sis to a water pipe, radiator, or other ground. 

CLOCK OPERATION 

The clock will start as soon as the receiver is plugged 
into an electrical outlet. To set the hands to the correct 
time, rotate the TIME SET knob {on the rear of the radio) 
in a clockwise direction only. 
ALARM OPERAT{ON 

To set the alarm, pull put knob "C" and rotate it in a 
counterclockwise direction to the desired time on the alarm 
dial scale. The alarm will ring for one hour, or until knob 
"C" is pushed in. The alarm function is completely inde- 
pendent of the other controls on the clock. 
APPLIANCE OUTLET 

To control an c 1c c trie el sppliar.ce automstically; p'ng't 
into the receptacle on the back of the radio. See Figure 2, 
It will then be turned on or off simultaneously with the radio, 
CAUTION: Note that the rating of the outlet is UOO watts 
or less. 

If radio reception is not desired when operating the ap- 
pliance, rotate the radio volume control to the minimum 
volume position. 

BEDTIME CONTROL 

■m'MiM'i'i'Pi'i1 

••oo of w_ • *uiaa>u& uo* 

Wffy 

FIGURE 1. OPERATING CONTROLS 

Turn knob "A" to the "OFF" poaition and rotate knob "B 
to any period of time between 0 and 60 minutes. The radl 
and appliance will be turned off automatically after the prop 
er time has elapsed, and they will remain off until tume 
on again manually. 

u w u 

«v ««i Tiah .ioo waTTS ..re hp crccu at 0*1.* 

FIGURE 2. REAR VIEW 

S4P6102 
The BEDTIME control will turn the radio and appliance 

off after any pre-set interval of time up to one hour. 
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MODELS 5XG1, 5)1C2, 
b'lC.B, ^lCi4_, Ch. i'iS-228 

AUTOMATIC RADIO OPERATION 

The clock controls may be pre-set to turn the radio on 
automatically at any time up to twelve hours in advance. 

If an appliance is plugged into the receptacle on the back 
of the receiver, it will be turned on automatically, along 
with the radio. 

Pull out knob "C". rotate It counterclockwise to the de- 
sired time on the alarm dial scale, and push the knob back 
in. Rotate knob "A" first to the "OFF" and then to the 
"AUTO" position. At the pre-aet time, the radio will come 
on and will continue to play until turned off manually* The 

alarm will ring also if the knob "C" is left pulled out. The 
radio will come on first and, after an interval of about ten 
minutes, the alarm will ring. 

BEDTIME AND AUTOMATIC OPERATIONS COMBINED 

By combining the operations in the two sections above 
the radio may be turned off automatically and on again auto, 
matically. 

When setting the BEDTIME control, rotate knob "A" to 
the "AUTO" position instead of "OFF". IMPORTANT: It is 
necessary to turn knob "A" first to the "OFF" position be- 
fore proceeding to "AUTO", otherwise the radio may not 
shut off. 

NOTE: It is recommended that an isolation transformer be 
placed between the power line andthe receiver to avoid hum 
and electrical shocks. If an isolation transformer is not 
available, connect the low side of the signal generator to B- 
through a . 1 mf capacitor. 

1, Connect a low range output meter across the speaker 
voice coil# 

Z, Connect the low side of the signal generator to B-. 

3. Set the signal generator for 400 cycle, 30% modulation. 

ALIGNMENT 

ier be 4. Turn the receiver volume control to maximum* 

5. Use a small fibre screwdriver for aligning the IF and 
diode transformers. 

6. As stages arc brought into alignment, reduce the signal 
generator output to a level which produces less than . 40 
volts (.05 watt) across the voice coil to avoid overloading 
the receiver, 

7. See Figure 3 for adjustment locations and the following 
chart for procedure. 

ALIGNMENT CHART 

DUMMY GENERATOR GENERATOR GANG 
STEP ANTENNA CONNECTION FREQUENCY SETTING ADJUST 

IF ALIGNMENT 
I. I . 1 mf 

RF ALIGNMENT 
Z. I 

3. 1*1 mf 

Grid of conv. 
(pin 7, 12BE6) 

Grid of conv. 
(pin 7, UBEb) 

Radiation loop* 

Fully open I, 2. 3 1* Adjust for maximum. 
4 (IF corea) 

1 b20 Kc 

Folly closed 

Fully open 5 (Osc) 

Tune for 6 (Ant) 
max 

Set pointer to hori- 
zontal position. 

Adjust (or maximum. 

Adjust for maximum* 

•Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at least 12" 
apart. 

1400 KCV 

I 
OSC / 

1620 KCV 

1 

(I2BE6) ( 
V CONVJ ' ® I (I2BA6) 

V. T -S 0AMpy 

/ DET-\ f PWRA f ' 
(I2AT6) I 50C5) (35W4) 
\AVC-AF/ V/AMP y V RECT.y 

DET. VO 69A600274-0 

@ (TOP) PRl. (2) (TOP) PRI. 

(J) (B0T.) SEC Q (B0T.) SEC, 
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MODELS 31C1, l5lC2, 
51C3, Ch. HS-2: 

FIGURE 4. STRING DRIVE DETAIL GANG \ 
yULlt CLOSED v- 

N DIAL BACKGROUND 
PLATE 

^ uTi-r* -POINTER 

VV®iE! ; NOTE-WITH GANG FUL 
^-/-CLOSED SET POINTER 
/ HORIZONTAL POSITIOf 

/ 
e* DRIVE CORD 

o oN 

SERVICE NOTES 
ET W0.«»«$00i» 0 

TO REMOVE RADIO CHASSIS FROM CABINETsha'PJ- 

1. Pull off the two radio control knobs, 
i. Remove the three hex head screws which hold the loop 
to the cabinet. 
3. From the back of the cabinet, remove the two hex head 

screws at the rear edge of the radio chassis. 
4. Slide the radio chassis and loop from the cabinet, 
5, Disconnect the power leads to the radio chassis and 

ne two hex head the appliance receptacle. 
TO REMOVE CLOCK FROM CABINET 

1. Remove radio chassis as above. 
2. Remove the three nuts and lockwashers holding the 
shield behind the clock. 
3. Slide the shield Itqth the cabinet. 
4. Turn the BEDTIME control knob to "60". 

TO REPLACE CLOCK DIAL FACE 

5. Pull out the ALARM set knob. 
6. Turn the RADIO control knob to "AUTO". 
7. While observing the clock from the back to avoid hem 
ing or breaking any parts, gently push the clock forwar 
at the same time twisting it slightly to eliminate binding. 

1. Remove the clock from the cabinet as above. 
2. Pull off the RADIO control and BEDTIME knobs. 
3. Remove the ALARM set knob. 
4. Remove the escutcheon and crystal. 
5. Carefully pull off the three hands. 
6. Remove the alarm dial and clock face. 
7. Turn the radio control shaft to "AUTO" position. 
8. Slowlyrotatc the time set shaft clockwise until the switch 

LI 35W4 80C6 
;T PWR AMP 

contacts behind the radio control shaft close. 
9. Reassemble the clock face, alarm dial and three hand 
Set all the hands to indicate 12 o'clock. Set the figure "1, 
on the alarm dial to index with the small pointer on the hoi 
hand. 
10. Replace the crystal, the escutcheon, and the knobs. 
11. Check the automatic operation to be sure the switc 
contacts close at the time indicated on the alarm dial. 

IZATA 12eA6 Tl ieSE6 
0ET-AVC*AF IF AMP I CONV. 
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FIGURE 6. BOTTOM VIEW OF CHASSIS USING MULTIPLE CERAMIC CAPACITOR PLATE 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part nutrber and description of part. 

Part 
Number Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l 19B600021 Variable: 2 gang; with pulley 
C-2 8R9821 Paper: .05 mf 200V  
C-3 8R490232 Paper: .047 mf 400V  
C-4 21B482847 Ceramic, multiple: 2000-220- 

220-5000 mmf/400V  
C-5 8R9802 Paper: .02 mf 400V  
C-6 23B600855 Electrolytic: 50-30 mf/l50V 

Capaci tor-Res istor 
CR-1 21B601007 Capacitor-Resistor: 2000-220 

110-5000-110 mmf; 6.8 meg- 
470,000-470,000 ohms  

Clocfc 
K-l 59K610068 

or 1X610107 Electric Clock Assembly: 
Telechron movement No. C-57 
with Motorola face, hands, 
crystal, escutcheon and 
knobs (for walnut cabinet) 
(51C1)  

, Part 
_ Number 

59X610059 
or 1X610103 

Choke-Capacitor 
5A690487 

Description 

Same as above except color 
(for green cabinet) (51C4). 

Choke and .15 mf paper 
capacitor   

L-l 1X610073 Antenna Loop, Panel and 
Receptacle Assembly: com- 
plete.    

24X610072 Antenna Loop and Panel 
Assembly: less receptacle.. 

L-2 24B680364 Oscillator coil  

Speaker 
LS-1 50C600017 

or 50B610052 
or 50C600857 Speaker: 4" PM; 3.2 ohm VC. 

Resistors 

Note; All resistors are insulated carbon type 
unless otherwise specified. 

59X610067 
or 1X610109 

59X610064 
or 1X610105 

Same as above except color 
(for ivory cabinet) (51C2) 

Same as above except color 
(for tan cabinet) (51C3),. 

6R6028 22,000 20%   
6R6018 100 20% iff  
6R2118 3.3 meg 20% J*  
18A600018 Volume control: 1 meg 
6R2109 10 meg 20% i*  
6R6032 470,000 20% Jw  
6R6032 470,000 20% §W  
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MODELS 51C1, 51C2, 
51C3, 5lCi|, Gh» HS-2i 

Description 
Part 
Number Description 

R-8 6R3992 
R-9 6R5683 
R-10 6R3953 

Transformers 
T-l 24B482863 

150 20% JW. 
27 10% Jw.., 
1000 20% 1W 

24B482863 IF Transformer (brown dot): 
455 Kc: complete with 
capacitor and cores; less 
shield  

24B482865 Diode Transformer (red dot); 
455 Kc: complete with 
capacitors and cores; less 
shield   

25K680345 Output Transformer   

CHASSIS PARTS - MECHANICAL 

7A478118 
7A77337 
42B482867 

5A484268 
14A478119 
4S7691 

2A780465 
64B610056 
52K610055 
9A601018 

47A600022 
26K48S936 
26A478117 

43A600095 

9A472534 
4IA73996 
4IA73619 

4A70015 
4S7633 

14A11493 

Bracket, loop mtg   
Bracket, tuning shaft     
Clip, spring: blued finish (holds 

IF transformers)  
Grommet, speaker mtg: rubber.... 
Insulator, loop brkt mtg: fibre. 
Lockwasher, internal: 3/8; cad pi 

(vol control mtg)    
Nut, knurled (vol control mtg)..... 
Plate, dial background: ivory.,..., 
Pointer, dial (black)   
Receptacle, appliance (on loop 

panel)   
Screw, sheet metal: M6 x J PKZ 
plain hex head; cad pi (dial back- 
ground plate mtg)  

Shaft, tuning     
Shield, coil (for IF transformers), 
Shield, electrostatic (on rear of 
chassis)        

Sleeve, paper (on pointer shaft) 

Socket, tube: miniature; 7-prong... 
Sprang, tension (electrolytic mtg). 
Spring, tension (gang drive cord) 

Vasher, "C" (tuning shaft mtg) 
Washer, flat: 9/16 x 11/64 x .033 
stl; cad pi (loop mtg),..,  

Vasher, shoulder: fibre (loop 
bracket mtg)  

CABINET PARTS 

16K600791 Cabinet, table model: plastic; 
walnut (51C1)   

16K600199 Cabinet, table aiodel ; plastic; 
ivory (51C2)   

16K610069 Cabinet, table model: plastic; 
tan (51C3)     

16E600005 Cabinet, table model: plastic; 
green (51C4)   . 

28A600064 Connector, wire (connects clock k 
radio power leads)  

61A600001 Crystal, plastic (.radio dial cover) 
13K600790 Escutcheon, radio dial: walnut 

(51C1)  

13K600197 Escutcheon, radio dial: ivory 
(51C2)  

13X610058 Escutcheon, radio dial: tan (51C3) 
13K600003 Escutcheon, radio dial: green 

(51C4)    
14A16304 Grommet, fibre (on clock shield)... 
36K600787 Knob, radio control: brown plastic 

(51C1)  
36K600192 Knob, radio control: ivory plastic 

(51C2)  
36K610054 Knob, radio control: tan plastic 

(5103)    
36A600065 Knob, radio control: green plastic 

(51C4)  
13A792195 Medallion: brass (on front of 

speaker grille)       
2S7019 Nut, hex: 4-40 x ^ stl; cad pi 

(clock shield mtg)  
3S476083 Screw, machine: 6-32 x 5/16 slotted 

locking hex head; cad pi (radio 
chassis mtg)  

3S2991 Screw, machine: 6-32 x J plain hex 
head; cad pi (mounts loop to cabi- 
net)        

1X600799 Shield, clock: with grommet (covers 
rear of clock)  

2S490840 Speednut; for 1/16" stud (medallion 
mtg)  

11M488253 Tape, aluminum foil (inside top of 
cabinet) per ft 

4S7633 Washer, flat: 9/16 x 11/64 x .033 
stl; cad pi (mounts loop to 
cabinet)     

CLOCK PARTS 

Note: The following Motorola parts are for use wl 
the basic Telechron clock movement No. C-57 

34K610061 
30K600980 
61A600001 
34K610060 
13K600789 
13K600196 
13K610057 
13C600002 
52K610062 
52K610063 
52K601001 
36K600989 

36K600988 

36K610066 

36K600986 

36K600985 

36K610065 

36K600984 

36K601002 

Alarm dial: ivory........  
Cord, line: with plug; 6 ft long... 
Crystal, plastic (clock face cover) 
Dial face: ivory.,.,,.  
Escutcheon, clock: walnut (51C1),,. 
Escutcheon, clock; ivory (51C2)..., • 
Escutcheon, clock; tan (51C3)  
Escutcheon, clock: green (51C4).... 
Hand, hour; black  
Hand, minute: black    
Hand, second: brass  
Knob, clock control: plain; threaded 
type; walnut (51C1)  

Knob, clock control: plain; threaded 
type; Ivory (S1C2)  

Knob, clock control: plain; threaded 
type; tan (51C3)  

type; green (51C4)  
Knob, clock control: with arrow; 
push on type; walnut (51C1)..,. 

Knob, clock control: with arrow; 
push on type; ivory (51C2)  

Knob, clock control: with arrow; 
push on type; tan (51C3)...... 

Knob, clock control: with arrow; 
push on type; green (51C4)...,,, 

Knob, time set  
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MODELS 51M1U, 
51M2U, Ch. HS-283 

GENERAL INFORMATION 

TYPE - Three-power {AC/DC, Battery) portable radio re- 
ceiver. Four miniature type tubes and a selenium 
rectifier arc used in a superheterodyne circuit. 

Model Color 

5iMlU Green 
5IM2U Maroon 

VOLUME   

TUNING RANGE - 535 to 1620 Kc 

iMiWii 

mm WERATEO SV 
C&vSfSf 

MMil 

IF - 455 Kc 

TUBE COMPLEMENT - Type Function POWER SUPPLY 

1R5 Converter 
1U4 IF Amplifier 
1U5 Det, AVC fc 1st AF Amp 
3S4 Power Amplifier 

Rectifier Selenium type -for 
AC/DC operation 

or from the following batteries: 

2 - 1-1/2V flashlight cells (Eveready 
#950 or equivalent) 

I - 67-1/2V "B" battery (Eveready #467 
or equivalent) 

OPERATING INSTRUCTIONS 

TO OPEN FRONT COVER. The front cover is opened by 
pushing upward on the "M" bar located in the center of the 
cover. The receiver is automatically turned on when the 
front cover is opened and raised to a vertical position. 

TO OPEN BACK COVER. The back cover may be opened by 
gently pulling it at the top. When closing the cover, be 
careful not to pinch the power line cord or other leads be - 
tween the cover and the cabinet. 

117 VOLT AC OR DC OPERATION. The power cord is lo- 
cated inside the cabinet and may be reached by opening the 
back cover. Pass the line cord through the slot on the side 
of the receiver, and plug it intoany 117 volt AC or DC power 
outlet. If the receiver does not operate from DC power, 
reverse the plug in the power outlet. When operating from 
AC power, reception may sometimes be improved by re- 
versing the power plug in the outlet. It is not necessary 
that batteriesbe installed ifthe receiver is to be operated 
only from house power lines. 

BATTERY OPERATION. Open the back cover and install 
the batteries, following the instructions on the label inside 
the back cover (or see Figure I). Insert the line cord plug 
into the receptacle on the chassis, or the receiver will not 
play from batteries. If the receiver is to be operated for a 
long period of time from 117 volts AC or DC, or is to be 
placed in storage, remove the batteries and store them in a 

cool place. IMPORTANT: Never leave low or run-down 
batteries in the receiver, as they will leak or swell and 
damage it. 

TUNING CONTROL. Stations are tuned in with the right- 
hand knob. The markings around the tuning knob may be 
read in kilocycles by adding one zero to the figures. 

VOLUME CONTROL. The left-hand knob controls volume. 

TO TURN OFF. Closing the front cover will automatically 
turn off the receiver. 

ANTENNA. A loop antenna is built into the front cover. 
Because of the slightly directional characteristics of the 
loop antenna, reception from some stations may be im- 
proved by rotating the entire receiver. In extremely noisy 
locations, rotate the receiver until minimum noise and max- 
imum signal pick-up are obtained. 

BATTERY REPLACEMENT. If low volume or fuxzy tone 
is noticed when operating from batteries, replace the flash- 
light cells. Normally, the 67-1/2V "B" battery will last for 
3 or 4 changes of the flashlight cells. The condition of the 
batteries will not affect the operation of the receiver from 
117 volts AC or DC. Complete battery replacement instruc- 
tions will be found inside the cabinet back cover (or see Fig- 
ure 1). 
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MODELS ^IPIIU, 
51M2U, Ch. HS-28 

WHEN PLAYING FROM HOUSE CURRENT PASS LINE CORO THROUGH SLOT IN CABINET. 

FOR BATTERY OPERATION PLUG THE LINE CORD INTO RECEPTACLE ON — 
CHASSIS OR SET WILL NOT PLAY ©CHASSIS MTG 

SCREW 

CHASSIS IIT6, 

USE EVEREADY 4«T 
OR BURGESS KXAS OR RAY-O-VAC A567 OR EQUIVALENT. 

COIL LINE CORD HERE.,  WHEN NOT IN USE. 
mote;- A BATTERIES: USE TWO LS VOLT FLASHLIGHT CELL 

EVEREADY 950 OR BURGESS 2 OR RAY-O-VAC ZLP OR ANY SIZE '0- FLASHLIGHT CELL 
INSTALL A' BATTERIES 50 SPRING CONTACTS BOTTOM OF BATTERIES, 

FIGURE 1. BATTERY INSTALLATION 
t CHASSIS REMOVAL INSTRUCTIONS 

ALIGNMENT 

NOTE; The receiver may be operated either from bat- 
teries or from the commercial power lines during align- 
ment. If AC power is used, it is recommended that an iso- 
lation transformer be placed between the power line and the 
receiver. II an isolation transformer is not available, con- 
nect the low side of the signal generator to B- through a . 1 
mf capacitor. 

1. Connect a low range output meter across the speaker 
voice coil. 

2. Connect the low side of the signal generator to B-. 

3. Set the signal generator for 400 cycle, 30% modulation. 

4. Turn the receiver volume control to maximum. 

5. Use a small fibre screwdriver for aligning the IF a 
diode transformers. 

6. As stages are brought into alignment, reduce the sign 
generator input to keep the output of the receiver at appro 
imately .05 watt (.05 watt » .40 volts on the output mete 
to avoid overloading the receiver. 

7, See Figure 2 for adjusting locations and the followii 
chart for procedure. 

ALIGNMENT CHART 

DUMMY 
STEP ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR GANG 
FREQUENCY SETTING REMARKS 

IF ALIGNMENT 
I. 1 .1 mf 

RF ALIGNMENT 
2. I ,1 mf 

Grid of conv 
(pin 6, IR5) 

of conv 
(pin 6, 1R5) 

1, 2 fc 3 
(IF cores) 

Adjust for maximum. 

Radiation 
loop* 

Install chassis in cabinet, leavii 
output meter connected to speak 

5 (Ant) Adjust for maximum. Trimmer 
reached through hole under plug 
button on side of cabinet. 

* Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep loops at le; 
12" apart.   
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MODELS 51M1U, 
51M2U, Ch. HS-283 

osc. 
1620 KG 

LOOP 
1400 KG 

DIODE 455KG 
©(TOP) 

IE 455 KG 
© SEC. (BOTTOM) 
® PRI. (TOP) 

FIGURE 2. TUBE t TRIMMER LOCATIONS 

SERVICE NOTES 

The chassis of this receiver is isolated from the AC 
power line circuit by a capacitor-choke assembly to elimi- 
nate the shock hazard when handling the receiver. How- 
ever, as an additional precaution when aligning or servicing 
the receiver from AC, an isolation transformer should be 
inserted between the power line and the chassis. 

The tubes are exposed when the rear cover is opened. 
It is not necessary to remove the chassis to replace tubes. 

iU4__ 
IF AMP 

1R5  
CONVERTER 

'a battery- 

"b" battery— 

TO REMOVE THE CHASSIS FROM THE CABINET: 

1. Pull off the two control knobs on the front of the cabinet. 
2. Open the rear cover and remove the batteries. 
3. Remove the two Phillips head screws holding the chassis 
to the cabinet ("A" - "A" in Figure 1). 
4. Slide the chassis out of the cabinet. 
5. Disconnect the two leads from the chassis to the loop 
antenna hinges. 

CHASSIS 
HS- 283 

3S4 
WR AMP 

IU8 
■OET-AVC 
af amp 

-A* BATTERY 

LINE CORD FIGURE 3. 

REAR VIEW OF RECEIVER 
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MODELS 51M1U, 
51M2U, Gh. HS-283 
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MODELS D'IMIU, 
51M2U, Gh. KS-283 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, sperify model number of set m addition to part number and description of part. 

Part 
Number Description 

CHASSIS PARTS - ELECTRICAL 

C-l 19K692007 Variable, 2>ganc  
C-2 21K481377 Ceramic: 500 amf 500V  
C-3 8K471635 Paper: .05 mf 400V  
C-4 23B691995 Electrolytic 40-40 af 150V/ 

250 af 10V  
C-5 21K482726 Ceraalc, disc type: lO,000 

mmt 450V••»•••«••*•••••••• 
C-6 21K77373 Ceramic: 47 aaf 500V  
C-7 8K71213 Paper: .05 af 100V  
C-8 21K482726 Ceramic, disc type; 10,000 

aaf 450V     
C-9 21B77286 Ceramic, disc type: 100 anf 

100V    
C-10 8K24966 Ceraalc, disc type; ,005 af 

100V   
C-ll 21A470789 Ceraalc, disc type: 5000 

aaf 450V  
C-12 8K712I3 Paper: ,05 af 100V  
C-13 21K482726 Ceramic, disc type: 10,000 

aaf 450V  
C~14 21K691992 Ceramic, multiple: 2000 aaf, 

100 aaf, 100 naf, 5000 aaf 

Part 
Number Description 

Resistors 

All resistors are Insulated, carboa type 
unless otherwise specified. 

6R2122 4.7 aeg 20% Jw  
6R6031 100,000 10% j*   
17K692009 Wire wound: 2150 5% 10W; 

tapped 
6R6397 22,000 10% iw  
6R5581 3300 10% J*  
6R2109 10 meg 20% 
6R6269 820 10% JW ............. 
6R6015 220,000 20% Jw  
6R2118 3.3 meg 20% Jv. ■...... • * 
18A691993 Volume control: 1 meg... 
6R2109 10 aeg 20% .......... 
6R6432 270 10% Jw 
6R6040 680 10% Jw 
6R5683 27 10%   
6R5554 390 10%   
6R2122 4,7 aeg 20% . 
6R6004 1 meg 20%       . 
6R2118 3.3 aeg 20% .. .«.. • ... 

Capac i t or ■"Res i s t or 
CK-1 21B601036 Capacitor-Resistor: 5000 mmf, 

5000 mmf ,• 100 mmf , 100 mmf , 
4,7 meg, 2.2 meg, 1 meg  

Choke Capacitor 
E-2 24K691986 Choke .05 mf 200V paper 

capacitor -   

Rectifier 
E-l 48B791092 Selenium Rectifier; half- 

Switches 
S-l 40B471927 Rotary Switch, 5 PDT (AC/DC- 

Battery selector),..,...., 
S-2 40A691999 Slide Switch (on-off)  

Transformers 
T-l 24K600824 IF Transforaer, 455 Kc: 

complete with capacitors.. 
T-2 24K600825 Diode Transformer, 455 Kc; 

complete with capacitor... 
T-3 25K692006 Output transforaer......... 

CHASSIS PARTS - MECHANICAL 

1X692159 Antenna Loop & Front Cover 
Assembly: complete; green 
plastic (51M1U)  

1X692160 Antenna Loop, Panel & Hinge 
Assembly: less front cover; 
green plastic (51M1U)  

24B692200 Antenna Loop & Panel Assem- 
bly: less hinges: green 
plastic (5IfJll!> 

1X600129 Antenna Loop & Front Cover 
Assembly: complete: maroon 
plastic (51M2U)  

1X600130 Antenna Loop, Panel 81 Hinge 
Assembly: less front cover; 
maroon plastic (51II2U)  

24K600132 Antenna Loop & Panel Assem- 
bly: less hinges; maroon 
plastic (5iH2U)  

24K600097 Oscillator Coil (yellow code) 

1X600129 

1X600130 

43A692011 Bushing, insulator; f^bre (chassis 
mtg screw insulators), 

43A692012 Bushing, strain relief: line cord 
(use with 43K692013)   

42K75826 Clip, electrolytic mtg   
42A465S84 Clip, IF transforaer mtg  
30K601777 Cord, line: with plug; 6 ft long., 
29R3020 Lug, soldering: battery contact 

(in "A" battery retainer)...... 
9A470980 Receptacle, loop (on loop leads) 
15B481896 Retainer, "A" battery: plastic^... 
43K692013 Retainer, strain relief (on line 

cord bushing)  
26B692001 Shield, back (on rear of chassis) 
26A692005 Shield heat (around R-3)   
26B691996 Shield, switch (over AC/DC-Battery 

switch)     
9A690129 Socket, tube; miniature; 7-prong,. 
41K680029 Spring, battery contact (in "A" 

battery retainer),,.   
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MODELS 51M1U, 
51M2U, Ch. HS-28: 

Number Description 

31K470880 Strip, "B" battery terminal: with 
leads  

31K37504 Strip, terminal: 1 insulated lug, 
mtg    

31K470746 Strip, terminal: 3 insulated lugs, 
#2 mtg    

4K470939 Washer, fibre (R-3 ratg)  

MOTEL 51M1U CABINET PARTS 

7A600092 Bracket, escutcheon support (cab- 
inet front support)  

38K692050 Button, plug; green finish (loop 
trianer adj hole cover)  

1X601812 Cabinet: complete; less handle, 
grille and antenna loop and front 
cover assembly; green plastic  

42A600094 Clip, grille retainer (holds grille 
to cabinet)  

35A692058 Cover, handle mtg (over ends of 
handle)  

13D691949 Escutcheon, dial St volume (on front 
of cabinet),,.,,.,,,.,.  

55A27113 Foot, cabinet bottom: felt  
1X692162 Front Cover Assembly: complete; 

less loop; green plastic  
1X692158 Grille Assembly: complete with 

escutcheon: green plastic   
55X692166 Handle, carrying; green plastic; 

leas spring  
55C692202 Hinge, front cover: complete; left- 

hand      
55X600087 Binge, front cover: complete; right 

band    
55X30198 Hinge, rear cover......  
36B691899 Knob, control; green plastic  
1X692163 Latch and Plate Assembly (inside 

front cover)   
4S8406 Lockwasher, int: #2 (loop)... 
4S7695 Lockwashor, lot: #5 (handle mtg) 

29R5399 Lug, soldering (under front binge, 
for loop connection)   

13B691901 Medallion (on front cover)....  
28A692198 Pin, loop connector (on front hinge) 

64X601618 Plate, handle mtg (under handle mtg 
covers)  

5S8487 Rivet; .088 x 3/32; stl; blk nki 
(rear cover hinges latch spring 
Btg)  

5S8490 Rivet: .OSS * 3/32; sti; blk nkl; 
(front hinge mtg)   

5S7786 Rivet; .088 x 3/16; stl; blk nkl 
(front hinge mtg)   

3S1512 Screw, machine: 4-40 x 3/8; Phil- 
lips round bead (mounts front 
binges to cabinet)....  

Part 
Number Description 

3S400335 Screw, sheet metal: #2 x 5/16; 
Phillips flat head; blk nkl 
(mounts loop to front cover).., 

3S490739 Screw, sheet metal: #4 x ^ PKZ; 
Phillips binder bead (chassis mtg) 

3S2995 Screw, machine: 5-40 x 5/16 pi he> 
head; cad pi (handle mtg)..., 

41A470909 Spring, door latch (inside front 
cover)...   

41K692167 Spring, handle (inside plastic han- 
dle)..,.,...,..,,,,,,,,,..,,,,,,,, 

41K601712 Spring, rear cover latch  
42A692189 Strap, door latch retainer (inside 

front cover)   
46A692151 Stud, latch retainer (front cover 

latch on grille)...  
46X690079 Stud, trimount: blk nkl (on loop 

panel - for operating on-off 
switch)      

MODEL S1M2U CABINET PARTS-Sarae as Model 51H1U Except 

38X600106 Button, plug: maroon finish (loop 
trimmer adj hole cover)  

1X601816 Cabinet: complete, less handle, 
grille and antenna loop and front 
cover assembly; maroon plastic.... 

13X600956 Escutcheon, dial & volume (on front 
of cabinet)    

1X600131 Front Cover Assembly; complete, 
less loop; maroon plastic..  

1X600128 Grille Assembly; complete with 
escutcheon; maroon plastic.,..,,., 

55X600107 Handle, carrying: .maroon plastic; 
less spring    

36X600105 Knob, control: maroon plastic..... 
552827 Rivet; ,088 x 5/32; stl; statuary 

bronze (front hinge mtg).,,.. 
552828 Rivet: ,088 x 3/16; stl; statuary 

bronze (front cover hinge ratg) 

3S400336 Screw, sheet metal: #2 x 5/16; 
Phillips flat head; statuary bronze 
(mounts loop to front cover)... 

46X680035 Stud, trimount: statuary bronze 
(on loop panel - for operating on- 
off switch)..   

Speaker 
LS-l 50K600141 

or 50X600142 
or 50B610070 Speaker: 3j" PM; 3.2 ohm VC 
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MODELS 59X11, 
59X121, Ch. HS-180 

GENERAL INFORMATION 

TYPE - AC-DC table model superheterodyne receiver 
with loop antenna 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT - 12EF.6 Converter 
12EW6 IF Amplifier 
12ATfi Detector, AVC & 1st AF Amp 
50C5 Power Amplifier 
35W4 Rectifier 

i-—1 

MODEL 59X11 59X121 
POWER SUPPLY - 117 volts AC or DC, 35 watts (Mahogany Plastic Cabinet)(Ivory Plastic Cabinet) 

SPRING 

o 

"m; 

8 

DRIVE PULLEY 
(GANG CLOSED 

POSITION) 

2-TURNS 

POINTER PULLEY 

TUNING SHAFT- 

DRIVE 
CORD 

3-TURNS 

FIGURE I. STRING DRIVE 

INSTALLATION I OPERATING INSTRUCTIONS 

POWER SWITCH AND VOLUME CONTROL. Operated with 
the left-hand knob. NOTE: Reverse the line cord 
plug in the wall outlet if radio does not operate 
from DC. When operating from AC, reversing the 
line cord plug in the wall outlet may sometimes 
improve reception and reduce hum. 

TUNING. Tune stations with right-hand knob. 

ANTENNA. A loop antenna is built into this recei- 
ver, eliminating the need for an external antenna. 
Reception from some stations n*y be improved by 

rotating the whole receiver; this is due to the 
slight directional characteristic of the loop an- 
tenna. In extremely noisy locations, rotate the 
entire receiver till minimum noise and maximum sig- 
nal pickup are obtained. For additional pickup, an" 
external antenna may be connected by winding lead- 
in wire in slots on radio back panel. 

CBOIND. Never connect antenna or chassis to water 
pipe, radiator or other ground, as one side of the 
power line is connected directly to chassis. 

PAHT NO. 54P691612 



MOTOROLA PAGE : 

MODELS 59X11, 
59X121, Ch. HS-180 

SERVICE NOTES 

The chassis of this receiver is connected di- 
rectly to the power line. When operating chassis 
(from AC line) outside of its cabinet, use an iso- 
lation transformer between power line and receiver 
to reduce possibility of electrical shock. If 

isolation transiormer is not available, check the 
AC voltage between chassis and bench .ground; if 
there is any indication of voltage, reverse the 
line plug before handling set. 

ALIGNMENT 

If AC power is used, use an isolation trans- 
former between power line and receiver. If isola- 
tion transformer is not available, connect low side 
of signal generator to chassis through .1 mf capa- 
citor. 

Connect, low range output meter across speaker 

voice coil and set volume control at maximuni. For 
greatest accuracy, keep output of receiver at ap- 
proximately .05 watt (.05 watt s .40 volt on output 
meter) throughout alignment by reducing signal gen- 
erator output as stages are brought into alignment. 
Use a small fibre screwdriver for aligning IF & 
diode transformers. 

STEP 
DUMMY 

ANTENNA 
GENERATOR 

CONNECTION 
GENERATOR 
FREQUENCY 

GANG 
SET TO ADJUST REMARKS 

  T  
IF ALIGNMENT 
1. .1 mf Rear stator 

of tuning 
capacitor 

455 Kc Gang 
opened 

1. 2. 3 
S 4 

Adjust for maximum. 

RF ALIGNMENT 
2. Raciation 

locp* 
1620 Kc Gang 

fully 
opened 

5 Adjust for maximum 

3. - Radiation 
loop* 

1400 Kc Tune for 
maximum 

6 Adjust for maximum 

•Connect generator output to 
12*' apart. 

5" diameter, 3 turn loop and coupl e to receiver loop. Keep loops at least 

@ SEC. (BOT) 

0PRI. (TOP) 
1— IF 455 KC 

m 

m 
■ 

LOOP 
TRIM 

1400KC 

OSC. 
TRIM 

1620KC 

DIODE 455KG 
® SEC (BOT.) 
@ PRI. (TOP) 

FIGURE 2. TUBE 4 TRIMhER LOCATIONS 
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MODELS 39X11, 
59X121, Ch. HS 
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REPLACEMENT PARTS LIST 

PART NO. DESCRIPTION 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 
C-l 1X690759 Variable; 2 gang; with pulley 
C-2 8S9821 Paper: .05 ml 200V   
C-3.5. 
6,7 21B482847 Ceramic, multiple: includes 

220 mstf (C-3), .002 mf (C-5) 
220 nmf (C-6) & .005 mf (C-7) 

C-4 8S9816 Paper: .05 mf 400V  
C-8 8S9802 Paper: .02 mf 400V   
C-9 23K482857 Electrolytic; 50-30 mf 150V.. 
C-IO 8A470504 Paper: .25 mf 50V   

PART NO. 

2S7n5I 

PILOT LIGHT 
1-1 65K11854 &ilb; 6.3V-.15 amp; tubular, 

clear, #47   

COILS 
L-l 24K690657 Loop Antenna: includes back panel 
L-2 24K482855 BC Oscillator roil   

SPEAKER 
LS-1 50C478138 Speaker: 4" fW; 3.2 ohm voice 

coil   

RESISTVHS 
Note: A]1. resistors are insulated carbon type, 20%, 

unless otherwise specified. 

R-l 6R6028 
R-2 6R6018 
R-3 6B2118 
P-4 18A70032 

B-5 6R2109 
R-6 6R5683 
R-7 6R6032 
R-8 6R6032 
R-9 6R3992 
B-10 6R3953 

R-ll 6R6028 
R-I2 6R6161 
R-13 6R6161 

TMNSFORMEBS 
T-l 24B482863 

22,000 1/2 watt   
100 1/2 watt    
3.3 meg 1/2 watt   
Volume Control: 1 meg with 

SPST switch   
10 meg 1/2 watt   
27 10% 1/2 watt   
470,000 1/2 watt   
470,000 1/2 watt   
150 1/2 watt   
1000 1 watt   

100 1/2 watt . 
1500 1/2 watt 
1500 1/2 watt 

24B482863 IF, 455 Kc: complete with tuning 
cores & padding capacitors but 
less shield    

24B482865 Diode, 455 Kc: complete with 
tuning cores & padding capa- 
citors but less shield   

25K485973 (Xitpul Transformer   

7K485971 Bracket, loop mtg   
7A77337 Bracket, tuning shaft mtg .... 
1X690679 Bracket and Insulator Assembly, 

pointer shaft mtg   
46K680318 Core, iron (for T-l & T-2) ... 
11M8944 Cord, dial: 18*; blk   
30K482856 Cord, line & plug: 6 ft long.. 
5A196S8 Eyelet, spacer (gang mtg)  
5A70404 Groirmet, spacer (gang mtg).... 
14A482844 Insulator, cord outlet   
29R3010 Lug, soldering: #6 hot-tinned. 

5S7701 

3S7477 

3S7454 

3S3398 

1X690775 

1X690774 

26K485936 
26A470013 
26A481521 
9K690673 
9A472534 
41A14244 

41A73996 

4A700I5 

4S7633 

4K482859 

CABI NET PARTS 

16E690504 

or 16K690659 

36K690668 
or 36K690669 

64B690666 
38A25507 

52K690744 
34C690662 
3S7148 

3S490381 

3S488098 

46K690772 

MODELS 59X11, 
59X121, Oh. HS-lSO 

DESCRIPTION 

Nut, hex: 3/8-32 x 9/16; atl; 
cad pi; Palnut (volume con- 
trol mtg)   

Rivet: .088 x 3/16; stl; dkl 
pi (tube socket mtg)   

Rivet: .122 x 5/32; stl; nkl 
pi (output trans and tube 
shield mtg)     

Rivet: .122 x 3/16; stl; nkl 
pi (tuning shaft bracket and 
pointer bracket assembly mtg) 

Screw, machine: 8-32 x 1/4; 
?]ain hex head; stl; cad pi 

loop panel ■tf)   
Screw, machine: 6-32 x 1/2; 
plain hex bead locking type; 
stl; cad pi (gang mtg)   

Screw, sheet melal: #8 x 1/4; 
PKZ plain hex bead; stl; cad 
pi (speaker mtg)    

Screw, sheet metal: #6 x 3/8; 
ITiZ plain hex head; atl; cad 
pi (loop brkt and cord insula- 
tor mtg)   

Shaft and Pulley Assembly, 
pointer     

Shaft and Pulley Assembly, 
tuning   

Shield, coil     
Shield, light   
Shield, tube; spring   
Socket, pilot light   
Socket, tube   
Spring, pointer cord (ten- 
sion)    

Sp ring, tension (electrolytic 
mounting)    

Washer, 'C (tuning shaft and 
pointer shaft retainer)..... 

Washer, flat: 9/16 * 11/64 
x .033 thick; stl; cad p) 

(loop panel mtg)   
Washer, shoulder (loop bracket 

and cord insulator mtg)  

Cabinet, table model: molded; 
mahogany (59X11)   

Cabinet, table model: molded; 
ivory (59X121)   

Knob, control: mahogany (59X11) 
Knob, control: ivory (59X121) 
Plate, trim   
Plug, split (antenna panel to 
cabinet mtg)   

Pointer and Hub ........ M 
Scale, dial   
Setscrew: 6-32 x 1/8 Allen head; 
stl; cad pi (pointer and hub 
mtg)     

Screw, drive: #00 x 1/4 PKU 
plain round head; brass (dial 
scale mtg)   

Screw, sheet metal: #8 x 3/8 
type 25; plain hex head; stl; 
cad pi (chassis mtg)    

Stud, trimount (trim plate 
mtg)   
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MODELS 59X21U, 
59X22IU, Ch. HS-192 

GENERAL INFORMATION 

TYPE - A combination standard broadcast and short 
wave table model receiver. 

TUNING RANGE - Standard broadcast - 535 to 1620 Kc 
Shortwave - 5.85 Mc to 18.1 Mc 

IF - 455 Kc 

TUBE COMPLEMENT - 12BE6 - Converter 
12BA6 - IF Amplifier 
12AT6 - Detector, AVC & let Audio Amp 
50C5 - Power Amplifier 
35W4 - Rectifier 

im-m 

POWER SUPPLY - 117V AC/DC 35 watts 

INSTALLATION § OPERATING INSTRUCTIONS 

AKTEHNAS. For short wave reception, it is necessary to water pipe( radiator or other ground, 
to connect a length of wire (at least 10 feet long) 
to the screw terminal located on the radio rear POWER SWITCH ( VOLUME COHTHOL. The power switch 
panel. A comniercial short wave antenna is recom- gnd volume control are combined and operated by the 
mended for beat results. left-hand knob. If radio does not play from a DC 

power line after being turned on for a few minutes, 
No outside antenna is normally required for reverse the power cord plug in the power outlet, 

standard broadcast station reception.^ A loop When operating from AC power lines, reception can 
tenna for receiving broadcast stations is built into sometimes be improved by reversing the power cord 
the radio. If radio is located at a considerable £„ power outlet, 
distance from broadcast stations, it may be neces- 
sary to secure additional signal pickup by using BANDSWITCH. The small (inner) right-hand knob 
an external antenna. The same antenna that is used selects standard broadcast or short wave reception, 
for short wave reception can be used for additional „ desired. Rotate this knob to the left for stan- 
pickup of standard broadcast stations by leaving it dard broadcast or to the right for short wave re- 
connected to the short wave terminal screw and ception; 
winding two turns of the s«me wire in the slots 
located at the top of the radio rear panel. TUNING* The large (outer) right-hand knob is used 

for tuning both standard broadcast and short wave 
CAUTION: Do not connect antenna or chassis gtations. 

TO REMOVE CHASSIS FROM CABINET 

1 Set Dointer to extr^m^ low frentienrv end to ^ t- « t   l * » .1 •jwt pVAAKWA CJtV -v. ' - ■ -vvwaJOvw www 9|/ X A V i. 11 41 L HQ 1 Q LUC COD 
expose pointer setscrew. Loosen pointer setscrew of loop panel to cabinet, 
through hole in bottom of cabinet. 

4. Remove the two screws that hold the chassis to 
the cabinet. These screws are accessible through 

2. Remove the knobs; they pull off. slots in the loop panel . 

PART NO. S4P691601 
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MODELS i?9x2XU, 
59x22IU, Ch. hs-; 

ALIGNMENT 

U»e an isolation transformer between power 
line and receiver. If isolation transformer is not 
available, connect low side of signal generator to 
B- through .1 mf capacitor. 

Connect low range output meter across speaker 
voice coil and set volume control at maKimum. For 
greatest accuracy, keep output of receiver at ap- 
proximately .05 watt {.05 watt = ,40 volt on out- 
put meter) throughout alignment by reducing signal 
generator output as stages are brought into align- 
ment. Use a small fibre screwdriver for aligning 
IF & diode transformers. 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

BAND 
SWITCH 

Q) MC OOTI 
0 »■' ITO»l II 

*•[*«* 455 HC ft 51C (BOX I 

votuaaf cOMTaoc 4 fomta switch 

GANG 
SET TO 

[JiL 
if--- 

FIGURE I. TUBE & TRIMMER LOCATION 

REMARKS 

1, 2, 3 A 4 

to receive 

* feS 
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MOEELS 59X21U, 
59X22IU, Ch. HS-192 

REPLACEMENT PARTS LIST 

DESCRIPTION 
CHASSIS PARTS - ELECTRICAL 

C-l 21*77373 
C-2 21A690643 
C-3 2«K6906SS 
C-4 1X690682 
C-S 2IK77373 

20*680362 
C-7 8S9807 
C-8 859821 
C-9 BS9816 
C-10 8A72686 
C-U. 12. 

13, U 21B482847 

C-15 8A470504 
C-16 8S9802 
C-17 23K690671 

DIAL LICHT 
1-1 65X11854 

Ceramic; SO caf SOOV   
Mica: 775 wf 3* 300V  
Mica, variable: 3 to 20 vf . 
Variable: 2 gang & pulley ... 
Ceramic: SO naf SOOV   
Mica, variable: 10 to 50 anf 
Paper: .1 >f 400V   
Paper: .05 ■/ 200V   
Paper: .05 ■{ 400V   
Paper: .15 af 200V   

Ceramic, multiple: .002 ml. 220 
mf. 220 aMf & .005 mf  

Paper: .25 mf S0V   
Paper: .02 mf 400 V   
Electrolytic: 40-20-20 ml/lSOV . 

Bulb: 6.3V 
baae  

a; tubular bayonet 

L-l 24*690656 Loop Antenna Aaaembly: includea back 
panel   

L-2 248690641 Coil, short «ave antenna   
L-3 2413690651 Coil, short wave oacillator   
L-4 24A690652 Coil, BC oscillator    

SPEAKER 
LS-l 50C478138 Speaker, PM: 4''; 3.2 oho \V.  

RESISTVKS 
Note: All resistors are insulated carbon type unless 

otherwise specified. 

6R6075 100,000 20* l/2»   
bR2108 47 20* 1/2*   
686028 22,000 20* 1/2* ... .•  
6R6326 100 10* 1/2*   
6R2118 3.3 seg 20* 1/2*  
lflA70032 Volume Control: 1 meg; ineltidca 

(JS-C*T switch   
6B2109 10 meg 20* 1/2W   
6P6032 470,000 20* 1/2*   
6B5683 27 10* 1/2*   
6B6032 470.000 20* 1/2*   
6B3992 150 20^ 1/2*   
6B3953 1000 20* IW   

5A70404 
29R3010 
14A482844 
2S70S1 

47A690645 
47K690573 
24K485936 
26A690748 
26A470C13 
26A481521 
9*690673 
9A472534 
4lAl41t1 
4iA73996 
4A70015 

4K482859 

B-13 6B3933 220 20* 1/2* . 
R-U 6B6326 100 10* 1/2* . 
R-15 6B603B 1500 10* 1/2* 
B-16 6B603B 1500 10* 1/2* 

S»/70f 
S-l 40K690672 Switch, band: 2-position   

TRMSFOfmHS 
T-l 248482863 IF. 455 *c: co^lete with tuning 

cores and padding capacitors but 
less shield     

T-2 24B482I6S Diode, 455 Kc; complete with tuning 
cores and padding capacitors but 

25K471947 Transformer, output 

CHASSIS PARTS - MECHANICAL 

1X690679 Bracket and Insulator Assembly, 
pointer shaft mtg    

7K48S971 Bracket, loop aitg   
11MB944 Cord, di*l: 181 black   
30A470651 Cord, line & plug: 6 ft Ig   
46*680318 Core, iron: threaded (for T-l 4 

T -2)   
S*19658 Eyelet, spacer   

CABINET PARTS 

16E690504 

3®482767 
36*482788 
36*69066fl 
36*690669 
36B690664 

3^690665 

648690666 

52*690744 
34*690663 
35490502 

46*690772 

DESCRIPTION 
Groent, rubber (gang mtg)  
Lug, soldering   
Insulator, cord odtlct   
Nut, hex: 3/0-32 x 9/16; ail; 

cad pi (band switch and volume 
control mtg)     

Nut, hex: 4-40 x 1/4; stl; cad 
pi (coil and triMer mtg)  

Rivet; .088 x 3/16; stl; nkl pi 
(tube socket mtg)   

Rivet; .122 x 5/32; atl; nkl pi 
^pointer bracket & insulator 
assembly and spring mtg) .... 

Screw, machine: 4-40 x 1/4 
slot ted binderkead; locking 
type; stl; cad pi (coil and 
triMer mtg)   

Screw, machine: 6-32 x 1/2 plain 
hex head; locking type; atl; 
cad pi (gang »tg)   

Screw, nschine: 8-32 * 1/4; type 
1; plain hex head; stl; cad pi 
(loop back mtg)   

Screw, sheet metal: lb x 3/B PKZ 
plain hex head; stl; -cad pi 
(bracket and insulator mtg).. 

Screw, sheet metal: #8 x 1/4 fllZ 
plain hex head; atl; cad pi 
(apkr mtg and diode shield 
■ts) •••t  

Shaft, pointer   
Shaft, tuning   
Shield, coil (for T-l & T-2) .. 
Shield, diode   
Shield, light    
Shield, Cube: spring   
Socket, pilot light: include* lead*. 
Socket, tube   
Spring, cord tension   
Spring, tension (electrolytic r.tgl. 
*aaker 'C (pointer shaft retain- 
er)    

Washer 'C (tuning shall retain- 
er)    

Washer, flat: 9/16 * 11/64 x .033 
chick; atl; cad pi (loop back 
mtg)     

Washer, shoulder: insulated (loop 
bracket and insulator mtg).,... 

Cabinet, table model: molded; 
mahogany (59X2 It1)    

Cabinet, tabl* model: molded; ivory 
• (59X22IU)   
Knob, band control: mahogany (S9X21U) 
Knob, band control: ivory (59X22IU). 
knob, tuning control: mahoganyt59X2IU 
Knob, tuning control: ivory (59X22111) 
Knob, volume A ON-OFF control: 

mahogany (59X210     
Knob, volume & CN-OFT control: ivory 

(S9X22IU)   
Plate, trim   
Plug, split (loop back to cabinet 
    Pointer and hub   

Scale, dial     
Screw, drive; WO x 1/4 P*ll plain 

r.>and head; brat* (dial seal* 
■l«)  f 

Screw, sheet metal: 18 * 3/B; type 
25; plain hex heed; atl; cad pi 
(chassis mtg)   

Setscrww: 6-32 x 1/8; Allen head; 
stl; cad pi (pointer A hub mtg) 

Stud, crimount: brass pi (trim 
plate mtg>      
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MODEL 1|01 

GENERAL INFORMATION 

TYPE - Universal automotive type superheterodyne recei- 
ver with self-contained speaker. Designed for un- 
derdash mounting. Receiver may be moiinted be- 
hind instrument panel of some cars by using Trim 
Plate AK-38. 

TUNING RANGE - 535 to 1605 Kc 

TUBE COMPLEMENT - 

IF - 455 Kc 

RF Amplifier 
Converter 
IF Amplifier 
Detcctor-AVC-AF Amp 
Power Amplifier 
Rectifier 

  » fV&M 

ANTENNA TRIMMER a. « RECEPTACLE 

POWER INPUT - 6. 3 volts DC, 5 amperes 

BATTERT 
LEAD m-Wf i VOLUME 

TUNING SHAFT 

7 TURNS 
POINTER 

H 

3 TURNS 
FIGURE 1. DIAL CORD RSSTRINGIHG DETAIL 

Equipment Required: justments. 

1, A small fibre screwdriver for IF and RF adjustments. 2. Connect output meter across voice coil of the speaker. 

2. An accurately calibrated AM signal generator 3. Connect a 6 volt DC source of nower between "A" lead An accurately cauoratea am signal generator 3. Connect a 6 volt DC source of power between "A" lead 
and receiver ground. Turn receiver on and permit it to 

3. A low range output meter. warm up for a few minutes. Then proceed as per in- 
structions in the alignment chart, 

4, A dummy antenna for RF and tuner alignment, (Con- 
struct dummy antenna as shown in Figure 3 . ) NOTE: Keep output of receiver at approximately 1 watt 

Procedure: U watt 5 1.79 volts on output meter) throughout 
alignment by reducing signal generator output as 

t. Remove top and bottom covers to expose alignment ad- stages are brought into alignment. 



DUMMY GENERATOR 
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ALIGNMENT CHART 
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TUNER 
SET TO 
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NOEEL i;0] 

TUNER 
SET TO 

VIBRATOR 
G1 TRANS. 

T3 
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€) o BOTTOM 

)E TRANS 
55KC 

VOLUME 
CONTROL 
a ON-OFF 

SWITCH 
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MODEL 

GENERAL INFORMATION 

TYPE - Universal automotive type superheterodyne recei- 
ver. Designed for underdash mounting. Uses an 
external speaker. Receiver may be mounted behind 
instrument panel of some cars by using Trim Plate 
Kit AK-38. 

TUNING RANGE - 535 to 1605 Kc 

TUBE COMPLEMENT - 

1605 Kc IF - 455 Kc 

6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Detector-AVC-AF Amp 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

SPEAKER LEAPS 
BATTERY LEAD 

taw .SfOKti^i 

POWER INPUT - 6. 3 volts DC, 5 amperes 

L ASTEWStt 
RECEPTACLE 

-ANTENNA TRIMMER 

-TUNING SHAFT 

-7 TURNS 
POINTER 

. Of ' MsJ » iA50'Tf/-0 

3 TURNS 
FIGURE 1. DIAL CORD RESTRINGING DETAIL 

ALIGNMENT 

Equipment Required: Justmenls. 

1. A small fibre screwdriver for JF and RF adjustments. 2. Connect output 

2. An accurately calibrated AM signal generator. 

3. A low range output meter. 

4. A dummy antenna for RF and tuner alignment. (Con- 
struct dummy antenna as shown in Figure 3 .) 

Procedure: 

1. Remove top and bottom covers to e*pose alignment ad- 

3. Connect a 6 volt DC source of power between "A" lead 
and receiver ground. Turn receiver on and permit it to 
warm up for a few minutes. Then proceed as per in- 
structions in the alignment chart. 

NOTE: Keep output of receiver at approximately 1 watt 
(l watt = 1.79 volts on output meter) throughout 
alignment by reducing signal generator output as 
stages are brought into alignment. 
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6AQ5 
PWR AMF 

FIGURE 6. PARTS LOCATICW 

REPLACEMENT PARTS UST 
NOTE; When nrdeeing p.e.e, 5pecify model nomber of nddilion ,o par. number and deacription of par, 

Ref. Part 
No. Number Description 

CHASSIS PARTS - : ELECTRICAL 

Capacitors 
C-l 21A591§82 Ceramic: 90 mmf 500V  
C-2 8A4529 Paper: .006 mf 100V   
C-3 20A502338 Trimmer, mica: 20 to 180 mmf 
C-4 21K70720 Molded: 5 mmf 500V    
C-5 20A481526 Trimmer, mica: 20 to 80 mmf . 
C-6 21K77373 Ceramic: 47 mmf    
C-7 20A485708 Trimmer, mica : 395 to 470 mmf 
C-8 8K14791 Paper: .05 mf 400V  
C-9 8R13514 Paper: .05 mf 100V 
C-10 8K17028 Paper; .5 mf 100V   
C-ll 8R472754 Paper: .01 mf 100V   
C-12 8K17028 Paper: .5 mf 100V   
C-13 8R23690 Paper: .01 mf 400V   
C-14 21K481377 Ceramic; 500 mmf   
C-15 8R9883 Paper: .03 mf 1000V   
C-16 23A485677 Electrolytic: 15-10-20 mf/ 

350-350 -25V  
C-17 8K71909 Paper: .004 mf 400V   

Fuse 
F-l 65K16248 Fuse: 9 amp   

Vibra tor 
G-l 48B3333 Vibrator; 4-pin; non-sync... 

Dial Light 
1-1 65X10867 Bulb: 6.3V; .25A; tubular; 

bayonet base; #44   

Coils 
L-l 
L-2 
L-3 
L-4 
L-5 

24B502472 Antenna Coll Assembly .. 
24B502473 RF Coil Assembly   
24B502474 Oscillator Coil Assembly 
24K580706 Choke, RF     
24A472535 Choke, hash   

Speaker 
LS-1 50B501989 Speaker, PM: 5-1/4"; 3.2 ohm 

voice coll   
Resistors 

Note: All resistors are insulated carbon type 
unless otherwise specified. 

GR6032 470,000 20% 1/2W 
6R3992 150 20% 1/2W .... 
6R6075 100,000 20% 1/2W 
6K6056 47,000 20% 1/2W . 
6R6010 330 20% 1/2W   
6R490001 6800 10% 1W N.I 
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[NODEL h-Sl 

Ref. Part 
No. Number Description 

Part 
Number 
HOUSING PARTS 

Description 

1 meg 20% 1/2W 
R-b 18K501294 Volume Control: .5 meg; in- 

cludes on-off switch.... 
j n-9 6R5614 56 10% 1/2W   

R-)0 6R5614 56 10% 1/2W   
R-1J fiR2122 4.7 meg 20% 1/2W   
R-12 6R6032 470,000 20% 1/2W   
R-13 6R6414 270,000 10% 1/2W   
R-14 6R6336 270 10% 1W   
R-15 6R488312 2200 10% 1W N.l  

Spark Plate 
SP-1 1B501290 

Translormers 
T-l 24B485553 
T-2 24K485554 
T-3 25C501303 
T-4 25B70171 

Spark Plate Assembly 

IF, 455 Kc: complete .... 
Diode, 455 Kc; complete.. 
Power Transformer    
Output Transformer   

CHASSIS PARTS - MECHANICAL 

7K501418 
1X76859 
42A485548 
42A4215 
11M8877 
5RA501296 
4S7666 

1A501293 
9A472148 
5S7770 

5S7706 

5S7703 

5K501365 

3S7247 

3S7506 

47B501362 
9K592354 

9A472534 
9K580218 

9A70208 
41A485380 

29A76280 

29K76282 

4K501364 

43A501295 

15D501282 
15K501310 
13D501197 
36B501297 
64K501447 
34D501360 
388114 

3S490733 

Bushing, mounting (on control 
shafts)   «... 

Cover, housing bottom    
Cover, housing top   
Escutcheon, dial: chrome pi    
Knob, control: includes setscrew. . . 
Plate, dial scale retaining: ivory. 
Scale, dial: glass   
Screw, sheet metal: #8 x 1/4; slotted 
acorn head; antique copper finish 
(housing screws)   

Screw, sheet metal; #8 x 1/4 Phil- 
lips head; chrome pi (escutcheon 
mtg)   

Setscrew (control knob)   
Speednut (dial scale mtg) ... 

3S7118 Setscrew (control ki 
2S7087 Speednut (dial scal< 
MOUNTING PARTS AND ACCESSORIES 

7B501298 Bracket, receiver mtg ( recvr to 
instrument panel)   

7A72256 Bracket, receiver mtg (on hsng).,.. 
7A484424 Bracket and Stud Assembly (receiver 

mtg)   
8A4491 Capacitor, noise suppression (gen- 

erator cap)   
9K592648 or 
9K580705 Lead Assembly: complete with fuse.. 
4S7688 Lockwasher. int-ext: 1/4; cad pi 

(receiver mtg)  
2S2878 Nut, hex: 1/4-20 x 7/16; stl; cad 

pi (receiver mtg)   
3S7475 Screw, sheet metal: #8 x 1/4 slottea 

acorn bead; cad pi (mlg brkt mtg- 
rear)   

3S8109 Screw, sheet metal: #8 x 3/8; PKZ; 
slotted acorn head; cad pi (mtg 
brkt mtg-front)   

3S7295 Screw, machine; 1/4-20 x 3/4; plain 
hex head; stl; cad pi (receiver mtg 
strap)   

3S9694 Screw, machine: 1/4-20 x 1-1/2; 
plain hex head; stl; cad pi (re- 
ceiver mtg to firewall)  

42A485718 Strap, receiver mtg    
6A4I41 Suppressor, noise (distributor).. 

TUNER - MODEL MT-87 

Note: Electrical parts of the tuner are in- 
cluded in the Electrical Chassis Parts 

Bracket, dial background: ivory 
Cable Assembly, speaker    
Clip, coll can mtg (T-l & T-2).. 
Clip, vibrator grounding   
Cord, dial: 20 lb; black   
Coupling, tuning shaft   
Lockwasher, ext: #6; cad pi (power 
transformer mtg)   

Nut, hex; 6-32 x 1/4; stl; cad pi 
(power transformer mtg) .... 

Nut, hex: 3/8-32 x 9/16; Palnut; 
stl; cad pi (volume control 
mtg)   

Pointer and Sliver Assembly .... 
Receptacle, antenna   
Rivet; .088 x 5/32; stl; nkl pi 

(tube socket mtg)   
Rivet: .122 x 1/8; stl; nkl pi 

(dial light mtg)   
Rivet: .122 x 5/32.; stl; nkl pi 

(output transformer, vibrator 
socket, and trimmer mtg) .... 

Rivet: .122 x 7/32; stl; nkl pi 
(spark plate assembly mtg)... 

Rivet, shoulder (dial cord 
guide)       .. . • 

Screw, machlrfe: 6-32 x 3/16; slotted 
locking head; stl; cad pi (tuner 
mtg)   

Screw, sheet metal: #6 x 1/4; plain 
hex head; stl; cad pi (dial back- 
ground bracket mtg)   

Shaft, tuning    
Socket, dial light: includes mtg 
bracket   

Socket, tube: miniature; 7-prong... 
Socket, tube; miniature; 7-prong; 
with dummy lug   

Socket, tube; 4-prong (vibrator)... 
Spring, insert (inside tuning shaft 
coupling)    

Terminal, pin and washer: black 
(speaker cable)   

Terminal, pin and washer; white 
(speaker cable)  ' 

Washer, "C" (tuning shaft retain- 
er)   

7A72256 
7A484424 

4S7688 

2S2878 

3S8109 

51D502490 
43A502513 

42A502507 

46A502505 

5A502510 
5K502516 
5A501503 
2A502508 

47A502509 
46A502506 

4K502518 

4A50251? 

Tuner, Model MT-87: complete  
Bushing, stop (stop on manual drive 
shaft)   

Clip, spring (manual drive shaft 
retainer)   

Core, iron (L-l, 2 & 3 tuning- 
specify color coding on old core 
when ordering)   

Gromnet <L-i & l-2 mtg)   
Gromraet (L-3 mtg)   
Gromraet (L-l, 2 & 3 core mtg) ... 
Nut, tension drive (on tuner car- 
riage)   

Shaft, manual drive   
Sleeve, iron (inside L-l & L-2 
shields)     

Washer, fibre (on manual drive 
shaft)    

Washer, paper (inside L-l & L-2 
s-hields)    
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GENERAL INFORMATION 

TYPE - Compact automotive type superheteradyi»e receiver 
with self-contained speaker. Receiver is designed 
for installation in any car when used with appro- 
priate Motorola control head. 

TUNING RANGE - 535 to 1600 Kc IF - 455 Kc 

TUBE COMPLEMENT - 6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Det, AVC & AF Amp 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

POWER INPUT - 6. 8 amps at 6. 3 volts 

POWER OUTPUT - 3. 5 watts (max) 

| FUEX18UE SHAFT 
ff-RECEPTACLE 
» (VOLUME) 

FLEXIBLE SHAFT 
•— RECEPTACLE 

(TUNING) 

ANTENNA f r 
TRIIAIER RECEPTACLE 

-DIAL LIGHT 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
No. Number Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l 2TA591682 
C-2 8C4529 
C-3 20K592078 

21K70720 
20K592078 

8K17028 
20K592078 

21R6513 
8R13166 
8R13514 
8R13314 
21K70720 
8K17028 
8R490449 
21K478410 

Ceramic: 90 mmf 500V   
Paper: .006 mf 100V   
Trimmer, variable: 50 to 280 

nmf■ on same bracket as C-5 
and C-7,(sold only as assem- 
bly)   

Molded: 5 mmf 500V   
Trimmer, variable: 20 to 180 

mmf; on same bracket as C-3 
and C-7 (sold only as assem- 
bly)   

Paper: .5 mf 100V   
Trimmer, variable: 500 to 

580 mmf; on same bracket as 
C-3 and C-5 (sold only as 
assembly)    

Mica: 50 bubf 10% 300V.... 
Paper: .1 mf 400V    
Paper: .05 mf 100V   
Paper; .05 mf 100V   
Molded: 5 mmf 500V  
Paper: .5 mf 100V   
Paper: .02 mf 1000V  
Ceramic: 1000 ant 500V  

Ref. Part 
Wo. Number 

C-18 8R71911 
C-ID 8R23690 
C-20 23A485677 

F-l 65K16248 

Vibrator 
G-l 48B3333 

Description 

Paper: .03 mf 400V   
Paper: .01 mf 400V  
Electrolytic; 15-10-20 nf/350- 

350-25V   

Non-sync: 4-pln 

Coils 
L-1,2 24B71881 

24B592153 

24K78026 
24K78026 
24A472535 

RF & Antenna Coil (specify 
color of paint dots on old 
coil when Ardering)   

Oscillator Coi1 (specify color 
. of paint dots on old coll when 
ordering)   
Choke,("A" lead)  
Choke (dial light)   
Choke, hash   

Resistors 

Mote: All resistors are insulated carbon type 
20% unless otherwise specified. 

6R6032 470,000 1/2W 
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NODEL 5C 

Ref . Part 
Wo. Number 

R-a 6R6432 
R-3 6R6075 
R-4 6R6056 
R-5 6R6090 
R-6 6R6287 
R-7 6R6004 
R-8 1A472531 

R-9 6R6056 
R-10 6R6004 
R-ll 6R5614 
R-12 6R5614 
R-13 6R21I8 
R-14 6R6032 
R-15 6R6015 
R-16 6R6336 
R-17 6R6184 
R-18 6R5577 

Spark Plate 
SP-1 1X592328 

Transformers 

Description 

270 10% 1/21    
100,000 1/2W   
47,000 1/2W   
470 10% 1/21   
6800 11 N.I  
1 meg 1/21   
Volume Control; 500,000 

Includes SPST switch . 
47,000 1/21   
1 meg 1/21   
56 10% 1/21   
56 10% 1/21     . 
3,3 meg 1/21   
470,000 1/21   
220,000 1/21   
270 10% 11   
1000 11 N.I  
2700 10% 1/21   

Spark Plate Assembly; com- 
plete    

24B485553 IF, 455 Kc: complete with 
tuning cores and padding 
capacitors    . 

24B485555 Diode, 455 Kc: complete with 
tuning cores and padding 
capacitors   

25B70171 Output Transformer   
25B472533 Power Transformer   

Part 
Number 

HOUSING PARTS 

Description 

42A472033 Clip, chassis retainer   
13B501659 Cloth, speaker escutcheon   
13D501358 Escutcheon, speaker   
1X501347 Housing and Bushing Assembly, rear. 
1X501349 Housing, front: includes escutcheon 
3S7456 Screw, sheet metal: #8 x 1/4 PKA 

slotted acorn head; antique copper 
finish (housing screws)  

ACCESSORIES 

65X4151 ! 

8A4491 ( 
9B473111 1 

1X74340 

2S7003 

2S2863 

1K75148 
50K500415 

3A77542 
6X4141 * 

Bulb, pilot light: 6-8V; clear 
bayonet base     

Capacitor, generator   
Lead Assembly, fuse: complete with 

9 amp fuse   
Lead Assembly, dial light: complete 
with bulb    

Lockwasher, int-ext: 5/16; stl; cad 
pi (receiver ratg)     

Lockwasher, ext; #8; stl; cad pi 
(speaker mtg)    

Nut, hex; #8 x 5/16; stl; cad pi 
(speaker mtg)   - 

Nut, hex; 5/16-18 x 9/16; stl; cad 
pi (receiver mtg)    

Shaft, flexible: with housing 24" Ig 
Speaker, PN: 5-1/4; 3.2 ohm VC  

Stud, receiver ratg .... 
Suppressor, distributor 

Part 
Number Description 

CHASSIS PARTS - MECHANICAL 
42A485548 Clip, coil can mtg   
42A13177 Clip, center post grounding  
42A4215 Clip, vibrator grounding   
4S7695 Lockwasher, int; #5; stl; cad ol 

(terminal strip mtg)  
9A472148 Receptacle, antenna   
5S7771 Rivet: .088 x 3/16 stl; nkl pi (tube 

socket mtg)   
557706 Rivet; .122 x 1/8; stl; nkl pi 

(center post ground clip mtg) 
557707 Rivet; .122 x 5/32; stl; nkl pi 

(terminal strip and output trans- 
former mtg)  ' 

5S7701 Rivet: .122 X 3/16; steel; nkl 
(vibrator grounding clip ratg) 

3S8140 Screw, sheet metal: #8 x 3/16 PKZ 
plain hex bead; cad pi (tuner 
mtg)   

3S7454 Screw, sheet metal: #8 x 1/4 plain 
hex head; stl; cad pi (capacitor 
bracket assembly and spark plate 
mtg)    

3S3397 Screw, sheet metal: #8 x 5/16-PKZ 
plain hex head; cad pi (power 
transformer mtg)   

9A70208 Socket, tube: 4-pln; with grounding 
lug (vibrator socket)   

9A472534 Socket, tube: miniature; 7-prong... 
9K580218 Socket, tube; miniature; 8-prong... 
31C4079 Strip, terminal: 1 insulated lug, 

end mtg   
31A472573 Strip, terminal: 2 ins lugs, #2 

mtg   

TUNER PARTS - MECHANICAL 

Note: Electrical parts of the tuner are In- 
cluded in the Electrical Chassis Part 
List. 

1X592301 Manual Tuner MT-75   
1X592099 Base, Sleeve, Shields and Channels 

Assembly     
1X78034 Carriage Plate, Slug Insulator and 

Center Guide Rod Assembly  
42A70184 Clip, core adjustment   
46K592080 Core, iron and screw  
S8K78012 Coupling, manual lead screw ... 
14A7087G Insulator, coll sleeve   
14B78007 Insulator, slug: bakellte ......... 
2A77596 Nut, floating: without ear (on 

manual lead screw)  
2A78005 Nut, floating: with ear (on manual 

lead screw)    
64A77593 Plate, tuner front   
5S7770 Rivet: .088 x 5/32; stl; nkl pi 

(slug insulator mtg)     
47A78002 Rod, carriage guide  
3S7352 Screw, machine: 8-32 x 2 slotted, 

w-^wvww/l • gtlj csd P X ( ? I"OD t 
plate mtg)   

43A70881 Sleeve, coll (iron)   
41A77595 Spring, coll slug   
41A77592 Spring, compression   
42A21577 Washer, "C": spring (manual lead 

screw mtg)   
4A70873 Washer, coll spacer   
4A74571 Washer, fishpaper  
4A70956 Washer, slug Insulator   
4K485653 Washer, spring (manual lead screw 

uitc:)   
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GENERAL INFORMATION 

MOTOROLA PAlyfe 

MODEL 503 

TYPE - Compact automotive type superheterodyne re- 
ceiver with self-contained speaker. Receiver is 
designed for installation in any car when used with 
appropriate Motorola control head. 1 

jTUNING RANGE - 640 to 1600 Kc IF - 455 Kc 1 

TUBE COMPLEMENT - 6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Dct, AVC It AF Amp j 
6A05 - Power Amplifier ' 
6X4 - Rectifier j 

POWER INPUT - 6. 8 amps at 6. 3 volts 

POWER OUTPUT - 3. 5 watts (max) 

551 54P511221 

, ■ ' 
Flexible SHA( 

RECEPTACLE 
{VOLUME 8 ON-W 

p FLEXIBLE SHAI 
I RECEPTACLE 

(TUNING) 

m ^ 

ANTENNA 7 \ 
ANTFNNA 

"receptacle 

TS 
powcr 

TRANSFORMER 

i T2 
f sec. box. 
IPRI. TOP 

OatC^BOT 

61 
VIBRATOR 

^ SET T0 1-1/16" 455KCJFOR 1425KC > 
VOLUME a 

iSw-OFF C0N1 

CI9 
ELECTROLYTIC CAPACITOR 

COIL SHIELD CARRIAGE PLATE PLATE 

DIAL LIGHT 
RECEPTACLE 

BATTERY 
"RECEPTACLE 

® 1429 KC 

ANTENNA 
RECEPTACLE 

-^r 

J 
d 

i-' 
s 

D(DOO<l§ ) 

.PLUG TO FIT RECEIVER 
ANTENNA RECEPTACLE 

TO SIGNAL 16OMMF 
GENERATOR 

30MMF 

TO RECEIVER J-wANTENNA 
RECEPTACLE 

METAL SHIELD CAN 
MUST BE ATTACHED 

TO PLUG 

I6IOKC IGIOK ISIOKC 
C4 C7 C3 

FIGURE 1. TUBE AND TRIMMER LOCATIONS AND DUMMY ANTENNA 

ALIGNMENT 

Remove receiver front and rear housings to expose all 
adjustments. 

Connect a 6 volt battery to BAT terminal and chassis. 

Connect a low range output meter across speaker voice 
coil and set volume control at maximum. For greatest ac- 
curacy, keep output of receiver at approximately 1 watt 

(1 watt= 1, 79 volts on output meter) throughout alignmei 
by reducing signal generator output as stages are brougl 
into alignment. Use a small fibre screwdriver when aligr 
ing IF and diode transformers. A special tool, Motorol 
PartNo, 66A76278, is required for adjusting the tuner core 
IMPORTANT: Do not push in on the alignment tool whe 
adjusting the tuner cores; the slightest inward pressure ma 
move tuner carriage and result in inaccurate alignment. 
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(MODEL 501A 

ALIGNMENT CHART 

STEP 
DUMMY 

ANTENNA 
GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY TUNER SET TO ADJUST REMARKS 

IF ALI 
1. 

RF AL 
2. 

3. 

JNMENT 
• 1 mf 

GNMENT 
See Fig. 1 

■■ 

feBEb grid (pin 
#7) & chassis 

Antenna recep- 
tacle through 
dummy 

11 

455 Kc 

1610 Kc 

1425KC 

High frequency end (cores 
out) 

High frequency end; cores 
should project 1-1/8" 
from cans (screw out if 
neces sary) 

1425 Kc -per Fig. 1 

1, 2, 3 & 4 

5, 6 8. 7 

8. 9 & 10 

Peak for maximum 
in order indicated. 
Check by repeat- 
ing step. 

Peak for maximum 
in order indicated. 

Peak for maximum 
in order indicated. 

4. When receiver is installed in car, extend antenna fully, set dial to approximately 1400 Kc and repeak antenna trimmer 
(7) for maximum volume of a weak station or noise between stations. 

INSTALLATION INFORMATION 

_yOLUME SHAFT 
RECEPTACLE 

.TUNING SHAFT 
RECEPTACLE 

MOUNTING 
STUO 

ANIENNA__ 
RECEPTACLE 

ANTENNA TRIMMER (ADJUST AT (400 KCT 
ANTENNA LEAD - IN" 

DIAL LIGHT 
LEAD — 

Battery! 
LEAD / 

LOCKWASHER 

FIGURE 2. RECEIVER INSTALLATICK DETAIL 

INSTALL DISTRIBUTOR SUPPRESSOR 

Cut the high tension lead, which runs from the center 
terminal of the car distributor to the ignition coil, approx- 
imately 1-1/2 inches from the distributor. See Figure 3. 
Screw the distributor suppressor In series with the two 
pieces of high tension wire, and plug the end terminal of 
the lead into the center receptacle of the distributor, 
INSTALL CAPACITOR ON GENERATOR 

Mount the noise suppression capacitor (Motorola Part 
Number 8A4491) on the generator frame, under the ground 
lead screw. See Figure 4. Connect the capacitor lead to 
the armature terminal of the generator. WARNING: DO 
NOT CONNECT THE CAPACITOR LEAD TO THE FIELD 
TERMINAL, 
ADDITIONAL MOTOR NOISE HINTS 

i. When checking the car for motor noise, clamp the 

hood down tight. 
2. Hood Bonds (Motorola Part Number 39A4205) may 

be installed at the shoulders so that the hood makes a 
good ground to the cowl of the car. 

TIRE STATIC 

A 1 _ r _ ^ j ^ • .4 «« .• . . ' ^w»*AKatvavaii v/a 4 auiu ixasLaiiaixunj roaa lest car tor 
tire static on dry concrete and blacktop pavements, under 
the following conditions: 

1. At both low and high car speeds. 
2. With antenna extended to operating position. 
3. With radio at full volume and tuned off station. 

If tire static noise is encountered, inject Tire Static 
Elimination Powder (available in kit form - Motorola Part 
Number 5IB591494) into, tires, following instructions given 
on the package. 
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HODEL 5>01A REPLACEABLE PARTS LIST 
NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part Ref part 
No. Number Description *  .    , Part 

Number 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l 21A591682 
C-2 8A4529 
C-3 20K592078 

20K592078 

21K70720 
21R6513 
20K592078 

C-8 8R13514 
C-9 8K17028 
C-10 8R13166 
C-ll 8R472754 
C-12 21R410089 
C-13 8R472035 
C-14 8K17028 
C-15 8R490449 
C-16 8R472035 
C-17 8R9809 
C-18 8R23690 
C-19 23A485677 

Fuse 
F-l 65K16248 
Vibrator 
G-l 48B3333 
Coils 
L-1,2 24B71881 

L-3 24B592153 

L-4 24K78026 
L-5 24K78026 
L-6 24A472&35 
Resistors 

Ceramics 90 aaf 500V  
Paper; .006 nf 100V  
Trimmer, variable; 50 to 280 

mmf on same brkt as C-4 and 
7 (sold only as a assem)... 

Trimmer, variable: 20 to 180 
mmf; on same brkt as C-3 
and 7 (sold only as a assem) 

Molded: 5 wmf 500V  
Mica: 50 mmf 10% 300V.... 
Trimmer, variable: 500 to 

580 mmf; on same brkt as 
C-3 and 4 (sold only on as a 
assem)   

Paper: .05 mf 100V  
Paper; ,5 mf 100V....  
Paper: .1 mf 400V  
Paper: .01 mf 100V  
Molded Disc.: 27 mmf  
Paper: 1 mf 100V  
Paper: ,5 mf 100V  
Paper: .02 mf 1000V  
Paper: 
Paper: 
Paper: 
Paper: 
Paper: 

.1 mf 

.01 mf 

.01 mf 
Electrolytic: 

350-350-25V. 

100V  
400V  
400V  

15-10-20 mf/ 

9 amp. 

Non-sync: 4-pin, 

RP and Antenna Coil (Specify 
color of paint dots on old 
coll when ordering)   

Oscillator Coil (specify 
color of paint dots on old 
coil when ordering)  

Choke, ("A" lead)  
Choke (dial light)  
Choke, hash  

6R6032 470,000 20% J*  
6R6432 270 10% JW  
6R6075 100,000 20%'   
6R6056 47,000 20% iff  
6R3933 220 20% i*  
$16004 1 meg 20%   
6R6287 6800 20% 1W  
6R6074 68,000 10%   
6R6015 220,000 20% JW  
18A510819 Volume 

Spat switch; Incl mtg nut.. 
6R5564 390 10% J*   
6R6004 1 meg 20% i*  
6R5614 56 10% Jf  
6R5614 56 10% jw  
6R6039 4700 20% JW  
6R6075 100,000 20%   
6R6075 100,000 20%   
6R6389 220 10% 1W  
6R6406 22 10% J*  
6R6184 1000 20% 1W  

Spark Plate 

1X592328 

Trans f ormers 

Description 

Spark Plate Assembly: com- 
plete.    

24B465553 IF, 455 Kc: complete with 
tuning cores and padding 
capacitors   

24B485555 Diode, 455 Kc; complete with 
tuning cores and padding 
capacitors  

25B70171 Output Transformer  
2SB472533 Power Transformer   
2SB70171 
2SB472533 

CHASSIS PARTS - MECHANICAL 

42A485548 Clip, coll can mtg  
42A13177 Clip, center post groundlDg...,. 
42A4215 Clip, vibrator grounding  
9A472148 Receptacle, antenna     
5S7771 Rivet: .088 x 3/16 stl; nkl pi 

(tube socket mtg)............ 
9A70208 Socket, tube: 4-piQ; with grounding 

lug (vibrator socket)   
9A472534 Socket, tube: miniature; 7-prong... 
9K580218 Socket, tube: miniature; 7-prong; 

with dummy lug   
31C4079 Strip, terminal: 1 insulated lug, 

end mtg    
31A472573 Strip, terminal: 2 ins lugs, #2 

■tg  
HOUSING PARTS 

42A472033 
13B510654 
13D501358 
1X510826 
1X510828 
3S7456 

Clip, chassis retainer  
Cloth, speaker grille   
Escutcheon, speaker: plastic  
Housing and Bushing Assembly, rear. 
Housing, front: includes escutcheon 
Screw, sheet metal: #8 x J PKA slot- 
ted acorn bead; antique copper 
finish (housing screws)...... 

ACCESSORIES 

Note: All resistors are insulated carbon type, 
20%,unless otherwise specified. 

65X4151 

8A4491 
9B473111 

4S7653 

2S7003 

2S2863 

1K75148 

50B510485 
50B510878 

50K500415 
50B510427 

3A77542 
6A4141 
29K76284 
29K76287 

Bulb, pilot light: 6-8V; bayonet 
base; #51  

Capacitor, generator     
Lead Assembly, fuse; complete with 

9 amp fuse........................ 
Lead Assembly, dial light: complete 
with bulb   

Lockwasber, Int-ext: 5/16; etl; cad 
pi (receiver mtg)...  

Lockwasber, ext; #8 ; stl; cad pi 
,(speaker mtg)  
Nut, hex: #8 x 5/16; stl; cad pi 

(speaker mtg)   
Nut, hex: 5/16-18 x 9/16; stl; cad 
pi (receiver mtg)..   

Shaft, flexible: with housing; 24" 
Ig     . 

or 
Speaker, EH: Sj; 3.2 ohm VC; 6V fid 

Speaker, PM; 5j; 3,2 ohm VC, 

Stud, receiver mtg 
Suppressor, distributer  
Terminal, pin: red (fuse lead).... 
Terminal, pin: gray (dial light 

lead)  
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MODEL 601 

GENERAL INFORMATION 

TYPE - Compact automotive type superheterodyne receiver 
designed for installation in any car when used with 
appropriate Motorola control head and speaker. 

TUNING RANGE - 535 to 1600 Kc IF - 455 Kc 

TUBE COMPLEMENT - 6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Det. AVC & AF Amp 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

POWER INPUT - 6. 8 amps at 6, 3 volts 

POWER OUTPUT - 3. 5 watts (max) 

fi £» 
A 

- 1 

m 

flexible shaft — RECEPTACLE I VOLUME t 

I FLEXIBLE SHAFT t- RECEPTACLE f (TUNIMCI 

fffd 

/ ^ ^ 

REPLACEMENT PARTS LIST 

NOTE: when ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
No, Number Description 

CHASSIS PARTS - ELECTRICAL Paper: .03 mf 400V, 

Capacitors 
C-l 21A591682 
C-2 8C4529 
C-3 20K592078 

8R13I66 
20K592078 

21X70720 
21R6513 
20X592078 

8K17028 
8R135I4 
8R13514 
21K70720 
8K17028 
8R490449 
21K478410 

Ceramic: 90 mmf 500V  
Paper: .006 mf 100V  
Trimmer, variable: 50 to 280 

mmf; on same bracket as C-~5 
and C-8 (sold only as 
assembly)   

Paper: .1 mf 400V   
Trimmer/ variable: 20 to 180 

mmf; on same bracket as C-3 
and C-8 (sold only as 
assembly)     

Molded: 5 mmf 500V  
Mica: 50 mmf 10% 300V.... 
Trimmer, variable: 500 to 580 

mmf; on same bracket as C-3 
and C-5 (sold only as 
assembly)   

Paper: .5 mf 100V  
Paper: .05 mf 100V  

Ref. Part 
Mo. Number Description 

C-18 8R71911 Paper: .03 mf 400V  
C-19 8R23690 Paper: .01 mf 400V.  
C-20 23A485677 Electrolytic: 15-10-20 mf/ 

350-350-25V    
Fuse 
F-l 65K16248 9 amp   

Vibrator 
G-l 48B3333 Non-sync: 4-pin 

Coils 
L-1,2 24B71881 

24B592153 

RF and Antenna Coil (specify 
color of paint dots on old 
coll when ordering)   

Oscillator Coil (specify color 
of paint dots on old coil when 
ordering)   

Choke CA' lead)   
Choke (dial light)   

24X78026 Choke CA' 1« 
24X78026 Choke (dial 

r>i«Ve hash 

Paper: 
Paper: 
Molded 
Paper: 
Paper: 

.05 mf 
5 mmf 
.5 mf 
.02 mf 

100V. 
100V. 

500V.. 
100V. . 

1000V 

Resistors 

Note; All resistors, are insulated carbon type, 
20% unless otherwise specified. 

Ceramic: 1000 mmf 6R6032 470,000 1/2W 
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WODEL 60 

Ref . Part 
No. Number 

R-2 6R6432 
R-3 6R6075 
R-4 6R6056 
R-5 6R6090 
R-6 6R6287 
R-7 6R6004 
R-8 1A472531 

R-9 6R6056 
R-10 6R6004 
R-ll 6H56I4 
R-12 6R5614 
R-13 GR5577 
R-14 6R2118 
R-15 6R6032 
R-16 6R60I5 
R-17 6R6336 
R - 18 6R6184 

Spark Plate 
SP-1 1X78041 

Description 

270 10% 1/2W   
100,000 l/2«   
47,000 1/2W   
470 10% 1/2W   
6800 Iff N.I  
1 meg I/2W   
Volume Control: 500,000 ohmb 

includes SPST switch.... 
47,000 1/2W  
1 meg 1/2W   
56 10% 1/2W   
56 10% l/2ff   
2700 10% l/2ff   
3.3 meg 1/2W   
470,000 1/2W   
220,000 1/2W   
270 10% 1W   
1000 1W N, 1   

Spark Plate Assembly: com- 
plete   

Transformers 
24B485553 IF, 455 Kc: complete with 

tuning cores and padding 
capacitors   

24B485555 Diode, 455 Kc: complete with 
tuning cores and padding 
capacitors   

25B70171 Output Transformer   
25B472533 Power Transformer .......... 

Part 
Number Description 

CHASSIS PARTS - MECHANICAL 

12A13177 
42A485548 
42A4215 
4S7695 

9A472148 
5S7771 

5S7707 

5S7701 

388)40 

3S7454 

Part 
Number 

HOUSING PARTS 
42A501270 C1 
42A-172033 C1 
13D501271 Es 
1X601390 Ho 
1X501375 Hoi 
3S400356 Sc; 

Description 

3S7456 

Clip, escutcheon retainer  
Clip, chassis retainer   
Escutcheon, complete   
Housing and Bushing Assembly, rear. 
Housing, front; with escutcheon..,. 
Screw, sheet metal; #4 x 1/4 plain 

hex head; stl; cad pi (escutcheon 
mtg)     

Screw, sheet metal: #8 x 1/4 PKA 
slotted acorn head; antique copper 
finish (housing screws) ..... 

ACCESSORIES 
65X4151 Bulb, pilot light; 6-8V; clear; 

bayonet base   
8A4491 Capacitor, generator   
9B473111 Lead Assembly, fuse: complete with 

9 amp fuse   
1X74340 Lead Assembly, dial light: complete 

with bulb   
1X76859 Lead Asserabiy, speaker: 2-conductor, 

36" long, with pin terminals on 
one end   

4S7653 Lockwasher, int-ext; 5/16; stl; cad 
pi (receiver mtg)   

2S2863 Nut, hex: 5/16-18 x 9/16; cad pi 
(receiver otg)   ■ 

1K75148 Shaft, flexible: with housing: 24" 
long   

50B500708 or 
50B500684 Speaker: 6" PM; 3.2 ohm VC; less 

speaker lead   

3S3397 

| 9A472534 
] 9K580218 
1 3ir4079 

| 31A472573 

Clip, center post grounding  
Clip, coil can mtg    
Clip, vibrator grounding   
Lockwasher, int: #5; stl; cad p] 
(terminal strip mtg)    

Receptacle, antenna    
Rivet: .088 x 3/16 stl; nkl pi 

(tube socket mtg)   
Rivet: .122 x 1/8; stl; nkl pi 

(center post ground clip mtg) 
Klyet; .122 x 5/32; stl; nkl pi 
(ternlnal strip and output trans 
mtg)   

Rivet; .122 x 3/16; stl; nkl pi 
(vibrator grounding clip mtg) 

Screw, sheet metal: #8 x 3/16 PKZ 
plain hex head; cad pi (tuner 
mtg)   

Screw, sheet metal: #8 x 1/4 plain 
hex head; stl; cad pi (capacitor. _ 
bracket assembly and spark plate 
mtg)   

Screw, sheet metal: #8 x 5/J6 PKZ 
plain hex head; cad pi (power 
transformer mtg)    

Socket, tube; 4-pin; with grounding 
lug (vibrator socket)    

Socket, tube: miniature; 7-prong... 
Socket, tube; miniature; 8-prong... 
Strip, terminal: 1 insulated lug, 

end ratg      
Strip, terminal: 2 Insulated lugs, 

3A77542 Stud, receiver mtg   
6X4141 Suppressor, distributor   

TUNER PARTS - MECHANICAL 
Note: Electrical parts of the tuner are includt 

In the Electrical Chassis Parts List 
1X592301 Manual Tuner KT-75    
1X592099 Base, Sleeve, Shields and Channels 

Assembly   
1X78034 Carriage Plate, Slug Insulator and 

Center Guide Rod Assembly   
42A70184 Clip, core adjustment   
46K592080 Core, iron and screw   
58K78012 Coupling, manual lead screw .... 
14A70876 Insulator, coil sleeve   
14B78007 Insulator, slug; bakelite   
2A77596 Nut, floating: without ear (on manual 

lead screw)  
2A78005 Nut, floating; with ear (on manual 

lead screw)   
54A77593 Plate, tuner front   
5S7770 Rivet; .088 x 5/32; stl; nkl pi 

(slug insulator mtg)   
_47A78002 Rod, carriage guide    
3S7352 Screw, machine: 8-32 x 2 slotted 

round head; stl; cad pi (front 
plate mtg)   

43A70881 Sleeve, coil (iron)   
41A77595 Spring, coll slug   
41477592 Spring, compression   

43A70881 
41A77595 
41477592 
42A21577 

4A70873 
4A74571 
4A70956 
4K485653 

lasher, "C": spring (manual lead 
screw ratg)   

Washer, coil spacer   
Washer, fishpaper   
Washer, slug insulator   
Washer, spring (manual lead screw 
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MODEL 601 

ALIGNMENT 

Remove receiver front and rear housings to expose all 
adjustments. 

Connect a 6 volt battery to BAT terminal and chassis. 

Connect a low range output meter across speaker voice 
coil and set volume control at maximum. For greatest ac- 
curacy, keep output of receiver at approximately 1 watt 

(1 watt « I. 79 volts on output meter) throughout alignment 
by reducing signal generator output as stages are brought 
into alignment. Use a small fibre screwdriver when align- 
ing IF and diode transformers. A special tool, Motorola 
Part No. 66A76278, is required for adjusting the tuner 
cores. IMPORTANT; Do not push in on the alignment tool 
when adjusting the tuner cores; the slightest inward pressure 
may move tuner car riage and result in inaccurate alignment. 

ALIGNMENT CHART 

DUMMY GENERATOR 
STEP ANTENNA CONNECTION 

IF ALIGNMENT 
I. 1 . 1 mf 

RF ALIGNMENT 
2, IScc Fig. I 

6BE6 grid (pin 
1/7) & chassis 

Antenna recep- 
tacle through 
dummy 

GENERATOR 
FREQUENCY 

TUNER 
SET TO ADJUST 

4 55 Kc High frequency end 1, 2, 3, 4. 4 

1610 Kc 

1425 Kc 

(cores out) 

High frequency end: 
cores should pro- 
ject 1-1/8" from cans 
(Screw out if neces- 
tary) 

1425 Kc -per Fig. 1 

5, 6, «. 7 

8, 9 fc 10 

REMARKS 

order indicated. Check 
by repeating step. 

Peak for maximum in 
order indicated. 

Peak for maximum in 
order indicated. 

4. When receiver is installed in car, extend antenna fully, set dial to approximately 1400 Kc and repeak antenna trimmer (7) 
for maximum volume of a weak station or noise between stations. 

'SEC 001 
kPRI TOP 

'SEC BOT ( 
)PRl TOP j 

■ oi' wo s»csr»»i « 

POWER 
TRANSFORMER 

ELECTROLYTIC 
CAPACITOR 

COIL SHIELD y I V^CARRiAGE 
PLATE I PLATE 

SET TO 1-1/15" FOR 1425 KG 

_ VOLUME 
'control 

q\ "-F 27 H25KC 

oh OSC 142 5 KC 

ANTENNA RECEPTACLE 

W M 

Rf 05C ANT 16'OkC IS'O^C teiORC 

d ^ 1 2 

o®®®# 

TO SIGNAL 
GENERATOR 

L-T 

PLUG TO FIT RECEIVER 
^ANTENNA RECEPTACLE 

TO RECEIVER -•■ANTENNA 
RECEPTACLE 

I METAL SHIELD CAN 
I MUST BE ATTACHED 

TO PLUG 

DUMMY ANTENNA 

FIGURE 1. TUBE fc TRIHHER LOCATIONS AND DUMMY ANTENNA 
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MOTOROLA RAGS 22459 

MO EEL 60|| ; 

GENERAL INFORMATION Dodge, P 

' Automotive type superheterodyne receiver, designed to operate from a 6 volt storage battery. Th-s receiver is specifically designed to fit Plymouth P.19, P.20 and Dodge D-33 and D-34 cars. 

TUNING RANGE - 535 to 1605 Kc IF FREQIJFNCY - Att Ur- IF FREQUENCY - 455 Kc 
TUBE COMPLEMENT - 6BA6 - RF Amplifier 6AT6 - Detector, AVC & 1st Amplifier 

6BE6 - Osci11 ator-Modu1 a tor 6V6GT - Power Amplifier 
6BA6 - IF Amplifier 6X4 - Rectifier 

POWER SUPPLY - Inuut is 6.3V DC at 7.1 amperes 

INSTALLATION £ OPERATING INSTRUCTIONS 
Refer to Figure 1 for operating control locations. 

TO TURN THE RADIO ON, Turn the left-hand knob   
(volume control) clockwise until a click is heard. i I 

| 5« b I? a 5 in 
MANUAL TUNING. Tune stations with the right-hand I 1 ' 1 '—'—,—i" 
knob. , I  -TPW..'. z 3 , 

|   
PUSH BUTTON TUNING. After stations have been set I I j ^ : '' 
up, it is only necessary to push in the button (1, »  uJ. 
2, 3 or 4) that has been set to the desired sta- V, / T \ 
tioit. Push the button all the way in, to make sure volumf / r~\ cnPCm 
that the station will be tuned in correctly, aso —/ ' f POWEX ! ' 10 

SWITCH 
TONE CONTROL. The TONE push button operates a 
three-position tone control. Push the button until 
the most pleasing lone is obtained. FIGURE I. PUSH BUTTONS 

TO SET THE PUSH BUTTONS 
Push buttons should preferably be set up in 4_ with the tu • knob ^ 

daytime since weak station signals are stronger at u s€t up on No j St 
night and the button may be set on a distant sta- , * i , . 
tion carrying the same program as the desired sta- ^ D,ost p0werful iocal stations 
tl0n, 5. Push in the No. 1 button a: 
1. Turn radio ON (see Operating Instructions) and an^ t^f^ten knurled button secur 
allow it to warm up for at least 15 minutes. An- a d r 
tenna should be fully extended and tone control in i ^ 011,1 'teP8 ^ an<' ^ tor I i ■ i -. • push buttons, high position. r 

2. Full off the chrome plated push button caps 7' After a11 buttona have bee 
from buttons 1, 2. 3 and 4. exposing the knurled they, can be tuned in more accur 
metal buttons. See Figure 1. knob* 11 so' button 

3. Unlock the four push button settings by turn- ^ 4 pus^, butt
1
on

l 
maT ** reset 

ing each knurled button counterclockwise about one locking the push button , tumn, 
turn> and resetting as in step 5. 

-   
1 1 ! 5« b J? a 5 in iz id is 

5 
I  _rn«_ i. z 3 .«    | 

I O) 

VOL UMF / CONTROL / A NO —' POWER SWITCH 

 i 1 a  \ Pill 1 OFF 1 ■ \ CHPCMC PLATED f- CAP TO EXPOSE j J BU'TON ADJUSTMENT 
' \_ TUNING CONTROL 

FIGURE I. PUSH BUTTONS AND CONTROLS 

PUSH BUTTONS 
4. With the tuning knob, tune in tho station to 
be set up on No. 1 button. Select only the best 
and most powerful local stations. 

5. Push in the No. 1 button as far as it will go 
and tighten knurled button securely. 

6. Perform steps 4 and 5 for the remaining three 
push buttons, 

7. After all buttona have been set up, check if 
they can be tuned in more accurately with the tun- 
ing knob. If so, unlock button and reset it. 

8. A push button may be reset at any time by un- 
locking the push button , tuning in a new station, 
and resetting as in step 5. 

CAUTION! Never turn buttons more than two turns j' ' 
in a counterclockwise direction. . - .^^     " 

ALIGNMENT 
EQUIPMENT REQUIRED to tn 

9. Replace push button caps with the notched side 
down. 

1. A special tool for adjusting the tuner cores. 
Use Alignment Tool, Motorola Part No. 66A76278. 

2. A small fibre screwdriver for IF & RF alignment. 

3. An accurately calibrated AM modulated signal 
generator. 

4. A low range output meter. 

5. A dummy antenna for RF alignment. Construct 
dummy antenna as shown in Figure 2. 

PROCEDURE 

1. Remove the huuaing and diaT~8rcale to expose all 
alignment adjustment screws. 

2. Connect the output meter across speaker voice 
coi 1. 

3. Connect a 6 volt storage battery to receiver 
battery receptacle and chassis. Turn receiver on 
and allow it to warm up for a few minutes. Set re- 
ceiver volume control at maximum and tone control 

SU'SOOiM 

to treble (high) position. 

4. For greatest accuracy, keep output of receiver 
at approximately 1 watt (1 watt = 1.79 volts on 
output meter) throughout alignment by reducing gen- 
erator output (not receiver volume control) as 
Stages are brought into alignment. 

5. IF i RF ALIGNMENT. See Alignment Chart & Fig- 
ure 2. 

IMPORTANT: Do not push in on the alignment tool 
when adjusting the tuner cores. The slightest in- 
ward pressure on the alignment tool may move the 
tuner carriage and result in inaccurate alignment. 
CAUTION* .Dp_ not .press hard on the al ignment, srrew- 
driver when aligning the IF & diode transformers 
a9 damage to the core or transformer may result. 

6 ANTENNA TRIMMER ADJUSTMENT. Once alignment 
has been satisfactorily performed, no further ad- 
justment of any alignment screws should be made 
except to align the antenna trimmer (7) to car an- 
tenna after receiver is installed in car. This ad- 
justment should be matfe with antenna fully exten- 
ded and receiver set to approximately 1400 Kc. Peak 
the trimmer for maximum volume of a weak station 
or background noise between stations. 
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MODEL 60 
Plymouth 

Dodge, 

ALIGNMENT CHART 

ANTENNA 

IF ALIGNMENT 
1. High frequency 

end (cores out) 

RF ALIGNMENT 
2. High frequency See 

end, cores should Fig. 2 
project 1-1/8" 
from cans.(Screw 
out) 

3. Set spacing be- " 
tween treadle bar 

& tuner frame to 
21/32". See Fig. 

REF. 2 

NO. PART NO. DESCRIPTION 
CHASSIS PARTS - ELECTRICAL 

SIGNAL 
GENERATOR 

CONNECTED TO 

Hi aide • 6BE6 
grid (pin #7) 
Lo aide-chassis 

Ant receptacle 
through dumny 

CAPACITORS 
C-l 21B77562 
C-2 8C4529 
C-3 20A77536 

C-4 8K13514 
C-5 21K70720 
C-6 20A481526 

C-7 8KI3166 
C-8 8C580845 
C-9 8K13S14 
C-10 20A77537 

C-ll 21K7466I 
C-12 21K580276 
C-13 8C580845 
C-14 8K13514 
C-15 21K74661 
C-16 8K12840 
C-17 2 IK481377 
C-18 8K71910 
C-I9 8K71911 
C-20 8K7I910 
C-21 23A473015 

Ceramic; 100 ranf 500V   
Paper; .006 mf 100V   
Variable, mica: SO omf to 280 

mmf 500V   
Paper: .05 mf 100V    
Molded: 5 mmf 500V   
Variable, mica: 20 mmf to 180 

mmf 500V   
Paper: .1 mf 400V   
Paper: .5 mf 100V   
Paper: .05 mf 100V   
Variable, mica: 5 mmf to 88 mmf 

500V  
Ceramic: 50 mmf 300V   
Ceramic: 220 mmf 5% 500V .... 
Paper: .5 mf 100V   
Paper: .05 mf 100V   
Ceramic: 50 mmf 300V   
Paper: .006 mf 1600V   
Ceramic: 500 mmf    
Paper: .006 mf 400V   
Paper: .03 mf 400V   
Paper: .006 mf 400V    
Electrolytic: 30-30-20 mf/ 

350-300-25V   

F-l 65X12894 Fuse, tubular: 14 amp 

VIBRATOR 
G-l 48B3333 Vibrator, non-sync: 4-pin   

PILOT LIQiT 
1-1 65X10867 .Bulb: 6.3V .25A tubular; bayo- 

net base; clear; #44  

SIGNAL ] ADJUST 
GENERATOR I TRIMMER 

OR CORE REMARKS 

455 Kc 1, 2, 3 & Peak for maximum in order indi- 
4 cated. Qieck by repeating pro- 

cedure. 

1605 Kc 5, 6 & Peak for maximum in order indi• 
7 cated. 

1300 Kc 8, 9 & Peak for maximum in order indi- 
10 cated. Replace dial scale and 

set pointer to 1300 Kc by means 
of .pointer adjustment eccentric. 

REF S" 2- 
N0.* PART NO. DESCRIPTION 
R-3 6R6012 33,000 20% 1/2W   
R-6 6R5554 390 10% 1/2W   
R-7 6R6287 6800 20% 1W N.I  

6R6004 
6R5614 
6RS614 
18A485390 
6R6056 
6R2118 
6R6428 
6R6054 
6R6032 
6R6032 
6R6434 
6R6004 
6R6389 

6R476004 
6R6432 

1 meg 20% 1/2* 
56 10% 1/2W,.. 
56 10% 1/2W   
Volume Control; .5 meg; with sw. 
47,000 20% 1/2W   
3.3 meg 20% 1/2W  
6800 10% 1/2W   
10,000 20% 1/2W   
470.000 20% 1/2W   
470,000 20% 1/2W   
27,000 10% 1/2W    
1 meg 20% 1/2*   
220 10% 1*    

1000 20% 2* . 
270 10% 1/2* 

SfHTOfES 
S-l 

.SPAM pure 
SP-1 1B485528 

TRAMS FORMERS 
T-l 246485553 
1-2 24K48S554 
T-3 25B70171 
T-4 25K580539 
PART 
NUMBER 

Power Switch (part of volume 
control R-ll) .;  

Tone Control (see Tuner AT-63A 
Parts List)   

Spark Plate Assembly 

IF, 455 Kc: complete ... 
Diode, 455 Kc: complete 
Output Transformer   
Power Transformer   

DESCRIPTION 

L-l 24R580278 Antenna coil (specify color coding 
on old coil when ordering)  

L-2 24K580557 RF coil (specify color coding on 
old coil when ordering)   

L-3 24B580279 Oscillator r.oiJ (specify color  
coding on old coil when ordering) 

L-4 24A472535 Choke, hash   

SPEAKER 
LS-1 50B580175 or 

50R580176 or 
50B485788 Speaker: 5x7 oval type; PM; 

3.2 ohm voice coil     
RESISTORS 

Note; All resistors are carbon insulated type 
unless otherwise specified. 

R-l 6R6032 470,000 20% 1/2*  
R-2 6R6075 100.000 20% 1/2W   

CHASSIS PARTS - MECHANICAL 

43A489319 Bearing, pointer link mtg     
434580213 Risking, receiver mounting   
42A485548 Clip, can mounting (T-l ft T-7 
42A4215 Clip, vibrator grounding   
29R5282 Lug, soldering: #10; plain long 
  

S2A580636 Pointer, dial      
1X580507 Pointer Link Plate, Arm and Rivets 

Assembly: less pointer   
9A472148 Receptacle, antenna input   ' 
5S7771 Rivet; .088 x 3/16; stl; nkl pi (aia 

tube socket mtg)   
5S7706 Rivet: .122 x 1/8; stl; nkl pi (ground 

strip and light shield mtg) .... 
5S7701 Rivet; .122 x 3/16; stl; nkl pi 

(vibrator socket mtg)   



• no » 
number description 
5S7707 Ri»ei: .122 x S/32: stl; nkl pi (oc- 

tal tube socket and terminal strip 
mtg)   

5S7700 Rivet; .122 x 1/4; stl; nkl pi (out- 
put trans mtg)   

34r591<)23 Scale, dial     
3S7506 Screw, sheet metal: ftft x 1/4 PKZ plain 

hex head; stl; cad pi (dial scale 
mtK)     

3S7454 Screw, sheet metal: fm x 1/4 PKZ plain 
hex head; stlJ cad pi (tuner, spkr 
plate and wiper mtg)    

3S3397 Screw, sheet metal: #8 x 5/16 PKZ plain 
hex head; stl; cad pi (power trans 
mtg)   

3SB176 Screw, sheet metal: #10 x 3/8 PKZ plain 
hex head; stl; cad pi (spkr mtg).. 

26A485262 Shield, light: end; (on.spkr plate) 
24B485268 Shield, light: painted (on spkr plate) 
30B580838 Shield, spiral (lead shield)  
26A592419 Shield, tube; spring type   
9A485228 Socket, pilot light: includes bracket. 
9A472534 Socket, tube: miniature; 7-prong   
9K580218 Socket, tube: miniature; 7-prong (for 

6BE6 tube)      
9A6788 Socket, tube: octal   
9A70208 Socket, vibrator: 4-prong   
1X485536 Speaker Plate, Stud and Shield Assembly 
41A590038 Spring, pointer arm backlash   
42A580578 Strip, ground (grounds tuner to 

chassis)   
3IK86126 Strip, terminal: 2 insulated lugs, 

#2 mtg   
31A472573 Strip, terminal: 2 insulated lugs, 

#2 mtg (choke mtg)   
46A485229 Stud, speaker plate mtg   
4S1719 Washer, flat: 3/8 x .140 x .030 thick; 

stl; cad pi (output trans mtg). 
4A590466 Washer, spring (pointer bearing re- 

tainer)    
39A591I97 Wiper, ground   
HOUSING PARTS 
42A580509 Clip, dial crystal retainer  
39A28036 Clip, grounding (on rear cover).... 
39A580575 Clip, tension (on front hsng)  
15K591954 Cover, housing bottom   
618580238 Crystal, dial.: glass      
13D590448 Escutcheon, push button; chrome plated 
32B580722 Gasket, radio mounting: rubber   
1X580506 Housing, front: includes receiver mtg 

gasket & crystal   
1X590344 Housing, rear    
2S2869 Nut, mounting: 7/16-28; round; knurled 

(PR escutcheon mtg)     
32A580577 Pad, dial crystal cushion; 6-1/4" long 

32K590510 Pad, dial crystal cushion; 1-5/8" 
long   • • • 

5S7706 Rivet: .122 x 1/8; stl; nkl pi (front 
housing clip mtg)    

3S7205 Screw, machine: 8-32 x 1/4; slotted 
hex head; locking type; stl; cad pi 
(front housing mtg)    

3S7475 Screw, sheet metal: #8 x 1/4 PKZ slot- 
ted acorn head; stl; cad pi (housing 
screws)     

2A580224 Thuml (bottom ..cover retaining)... 
ACCESSORY PARTS 
7B580009 Bracket, radio mounting (I>>dge)   
7B580877 Bracket, radio mounting {Plymouth)  
15A485225 Cap, push button:-chrome plated    
8A580014 Capacitor, radio interference ........ 
15A485342 Cover, receiver mounting nut: chrome pi 
1X580809 Knob, control: chrome plated   
QK591242 Lead Assembly, radio to ignition sw... 
4S2641 Lockufasher, int-ext tooth; 3/4 x 1/4; 

stl; cad pi (for radio mtg brkt mtg 
screw)     

2S7022 Nut. hex: 1/4-20 x 7/16; stl; cad pi 
(for radio mtg brkt mtg screw).... 

PART 
NUMBER 
251393 

2A485540 

3A591799 

3K591900 

4A590795 

AUTOMATIC 
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WO DSL 60li., 
Dodpe, Ply.iicnth 

DESCRIPTION 
Nut, hex: 5/16-18 x 1/2; stl; cad pi 
(radio mtg)   

Nut, hex: 7/16-28 x 9/16; cad pi 
(radio meg) ,.     

Screw, machine: special; with cup 
washer; 21/32" Ig; stl; cad pi (radio 
mtg)       

Screw, machine; special; with cup 
washer; 15/16" Ig; stl; cad pi (radio 
bracket mtg)   

Washer, cup: stl; cad pi (radio 
mtg)   

TUNER AT-63A 

Note: Tuner replacement electrical parts not listed 
here are listed under Chassis Parts - Electri- 
cal. When ordering replacement coils or tun- 
ing cores, specify color coding on old coil or 

51D590440 AT-63A Automatic Tuner A ssembly: comp 

45A485508 
42A70184 

42A472671 

1A580751 

46K580518 

51X591557 
5K580504 

5K580503 

29A580756 
51A591149 
5LX590124 
5S8497 

47K580230 
1A580209 
3S8140 

51A591148 

26A485610 
41A77595 
41A580287 
41A580220 
41A580223 

31A71802 

46A485513 
51X590123 
4K24124 
4A21577 
4A70956 

4A111189 

4A580644 

Arm, push button cap support   
Clip, core adjustment (on tuning core 
screws)      

Clip, guide rod retainer: spring 
steel   

Core Bar Assembly: complete with bake- 
lite core insulator, carriage guide 
brkt, pointer actuating arm with link 
drive pin, pointer adjustment eccen- 
tric & 2 bearing eyelets   

Core, Iron ft Screw (ant, RF ft osc tun- 
ing cores)(specify color coding on old 
core when ordering)      

Eyelet: .130 x .155; brass (coil shield 
mtg)   

Eyelet: .185 x .187; brass (core bar 
bearings)   

Gear Assembly, crown drive    
Gromraet, insulating: rubber (ant ft BP 
coil mtg)   

Gromnet, insulating; rubber (osc coil 
•ntg)    

Lug, carriage retainer    
Pinion Shaft ft Drive Disc Assembly..., 
Ratchet ft Contact Assembly (tone control) 
Rivet: ,088 x 1/8; stl; nkl pi (ratchet 
stop spring mounting)   

Rivet: ,088 x 3/16; stl; nkl p] (tone 
control assem mtg)   

Rivet: .122 x 5/32; stl; nkl pi (term 
strip mtg)      

Rod, guide (core bar guide)    
Screw, push button locking   
Screw, sheet metal: #8 x 3/16 PKZ; 
plain hex head; cad pi {trimmer 
•ntg)     

Shaft Assembly, tuning (manual tuning 
shaft)    
Shield, coil   
Spring, coil core  
Spring, ratchet scop {tone control) 
Spring, treadle bar tension  
Spring, tuner locking screw (on push 

button locking screw)   
Strip, terminal: 1 insulated lug,  

^2 mtg r  
Stud, tone switch push arm   
Tone Control Contact Assembly   
Washer, 'C (tone ratchet retainer) 
Washer, 'C (on core bar assembly) 
Washer, core insulator: bake- 
lite   

Washer, fibre (on core bar assem- 
bly)  -  

Washer, spring (on core bar assem- 
bly)     

Washer, spring (tone control assem- 
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MODEL 606, 
Plymouth 

iiiiii®: 
tymr \ " 

GENERAL INFORMATION 

TYPE - Two-piece automotive type receiver, specifically 
designed for installation in Plymouth P-22 andP-23 

TUNING RANGE - 540 to 1600 Kc. IF FREQUENCY - 455 Kc 

POWER OUTPUT - 1.25 watts undistorted 

TUNER - Model AT-84 or AT-89. See AT-84 and AT-89 
Service Manuals lor Replacement Parts. 

TUBE COMPLEMENT - Control Unit 
6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Del. AVC & AF Amplifier 

Speaker & Power Unit 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

OPERATES FROM - 6. 3 volts DC; 7. 1 amperes 

ALIGNMENT 

EQUIPMENT REQUIRED; 

1. A special tool for adjusting the tuner cores. Use align- 
ment tool. Motorola Part No. 66A7fe278. 

2. A small screwdriver for IF ti RF alignment. 

3. An accurately calibrated AM modulated signal genera- 
tor. 

4. A low range output meter. 

5. A special dummy antenna .for RF alignment. Construct 
dummy antenna as shown in Figure 1. 

PROCEDURE: 

1. To expose the alignment adjustments, remove the rear 
housing, escutcheon and dial scale It bracket assembly. 

2. Connect Control Unit It Speaker and Power Unit together 
by means of the power cable. 

3. Connect an output meter across the speaker voice coil. 

TO SIGNAL  , 
GENERATOR 

[ 40MMF ___ ; 
! EACH | 

4. Connect 6. 6 volts (measured at the "on-off" switch) to 
the receiver "BAT" terminal and chassis, 

5. Turn the receiver on and allow it to warm up for a few 
minutes. Set receiver volume control at maximum and tone 
control to "high" position. 

6. For greatest accuracy, keep the output of the receiver 
at 1 watt{l watt 5 1.79 volts on output meter) by reducing 
signal generator output (not receiver volume control) as 
stages are brought into alignment. 

IMPORTANT: Do not push in on the alignment tool when ad- 
justing the tuner cores. The slightest inward pressure on 
the alignment tool may move the tuner carriage and result 
in inaccurate alignment. 

7. Antenna Trimmer Adjustment. Once alignment has been 
satisfactorily performed, no further adjustment of any align- 
ment screws should be made except to align the antenna 
trimmer (7) to car antenna after receiver is installed in 
car. This adjustment should be made with antenna fully ex- 
tended and receiver set to approximately 1400 Kc. Peak 
the trimmer for maximum volume of a weak station or back- 
ground noise between stations. 

PLUG TO FIT RECEIVER 
ANTENNA RECEPTACLE. 

3  TO RECEIVER ANTENNA 
^  RECEPTACLE. 
_METAL SHIELD CAN MUST 

BE ATTACHED TO PLUG. 
FIGURE I. DUMMY ANTENNA 
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MODEL 606 
Plymouth 

DUMMY 
STEP ANTENNA 

GENERATOR 
CONNECTION 

ALIGNMENT CHART 

GENERATOR 
i- REQUENCY TUNER SET TO ADJUST REMARKS 

IF ALIGNMENT 
i. I . 1 mf Hi side-6BE6 

grid (pin #7) ] 
Low side-chassis 

Extreme high fre- 1. 2 Peak for maximum in order in- 
qucncy end of 3 fc 4 dicated. Check by repeating 
travel procedure. 

RF ALIGNMENT 
Note; Back out tuner cores 8, 9 fc 10 until 1-3/16" of core projects from end of coil, before performing step 2. 

Dummy-see Ant receptacle 
Figure 1, through dummy 

1610 Kc Extreme high fre- 5, 6 
quency end of fc 7 
travel 

With tuning knob, 8, 9, 
move carriage fc 10 
"in" until pointer 
is located 1-45/64" 
+ 1/32" from tip of 
pointer to center of 
middle push button 

With tuning knob, 6 b 7 
tune for maximum 
signal at high fre- 
quency end. 

Peak for maximum in order in- 
dicated. 

Peak for maximum in order in 
dicated. 

Peak for maximum in order in- 
dicated. 

With tuning knob, 9 fc 10 Peak for maximum in order in- 
tune to maximum 
signal 

dicated. 

Repeat step 4. 

7. With set installed in car, peak ant trim (7) for maximum signal at approximately 1400 Kc. Car antenna should be fully ex- 
tended. 

OPERATING 

ON-OFF SWITCH AND VOLUME CONTROL. To turn the 
receiver on. turn the left-hand control knob to the right un- 
til it "clicks" and the dial is illuminated. Allow the recei- 
ver to reach operating temperature (approximately 20 sec- 
onds). To increase the volume, continue to turn this con- 
trol to the right. To turn the receiver off, turn this con- 
trol knob to the left until it "clicks". 

TUNING. Tuning is accomplished manually or automati- 
cally. Any one of four stations may be selected automati- 
cally by means of pushbutton control. To receive stations 
that are not set for automatic selection, use Manual tuning. 

MANUAL TUNING. Select the desired station or program 
by turning the manual tuning knob (right-hand knob). Tune 
to the exact frequency position for clearest reception. The 

INSTRUCTIONS 

pointer indicates the frequency to which the receiver is 
toned. 

AUTOMATIC TUNING. The four pushbuttons, located be- 
neath the dial scale, may be set to four favorite local sta- 
tions. Firmly pressing one of the pushbuttons automati- 
cally selects the station for which the pushbutton was set. 
The dial pointer will automatically indicate the frequencyof 
the selected station. 

TONE CONTROL. The TONE pushbutton operates a three- 
position tone control. Push the button until the most pleas- 
ing tone is obtained. You will find that static and other types 
of electrical interference will be minimized In the "Bass" 
position. 

TO SET THE PUSHBUTTONS 

The receiver has 4 buttons for automatic station selec- 
tion. . 

To sat the pushbuttons for automatic tuning, proceed as 
followa; 

1. Turn volume up until stations can be heard. 

2. Pull out button and with the manual tuning knob tune to 
the atation desired. 

3. Push button in. This station is now set for automatic 

tuning. 

4, Follow the same procedure for the remaining three but- 
tons. 

NOTE: The numbers on the dial scale indicate the frequency 
range of the receiver. Before setting the pushbutton, tune 
carefully until you are exactly on the station; tuning to either 
side of it will result in poor tonequality and excessive noise. 
When setting automatic tuning, it is preferred that the left- 
hand buttons tune in the lower KC stations and the right-hand 
buttons tune in the higher KC stations. 
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SPEAKER d 
POWER UNIT 

SPEAKER 
LS 1 

G 1 
VIBRATOR 

' OUTPUT 
TRANSFORMER POWER ^ 

TRANSFORMER 
T 3 •o 6X4 

2 RECT 
6A05 

PWR AMP 

a 0 

& o a 

o 0 

a 

C3 
ANT TRIM K 

ECEPTACLE 

6BA6 6AT6 IF AMP OCT-AVC-AF 

t CONTROL UNIT1 

OFF-ON 
VOLUME SHAFT 

L2 
RF COIL 
1400 KC 

® 

i I 

□□□□□ 

SET POINTER TO 
|. 47/«4*± 1/32*FROM 
CENTER OF MIDDLE L 
PUSH BUTTON ARM 
TO TIP OF POINTER^ 
FOR 1400 KC COIL 
ADJUSTMENT 

L3 
OSC COIL 

1400 KC 

® 

LI 
ANT COIL 

1400 KC 
® 

TUNING SHAFT 

FIGURE 2. TUBE & TRIMMER LOCATION 
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HOIEL 606, 
Plymouth 

mi 
■'-ft 

Mi ;i.,; 

- 

Ilf. III 

f | \ 1 

f?f Amp,. 

FIGURE 5. PARTS LOCATION - CONTROL UNIT 

REPLACEMENT PARTS LIST 
NOTE; When ordering parts specify model number of set in addition to part number and description of part, 
rt C-9 21R6513 Mica: 50 mmf 10% 500V  Ref. Part 

No. Nuaber Description 

CONTROL UNIT - CHASSIS PARTS - ELECTRICAL 

Capacitors 
21A591682 
8A4529 
20A502338 
8R13514 
8R14791 
21K70720 

Mica, metal: 90 mmf 
Paper: .006 mf 
Variable, mica 
Paper: .05 mf 
Paper: .05 mf 
Molded: 5 mmf 

100V   
; 50 to 280 

100V   
400V ..... 

500V   
(Refer to AT-84 & AT-89 Tuner 
Service Manual)    

C-12 21K70720 
C-13 8K71910 
C-20 8C580845 

Mica: 50 mmf 10% 500V  
(Refer to AT-84 & AT-89 Tuner 
Service Manual)   

Molded: 5 mmf 500V   
Paper: .006 mf 400V.,,,... 
Paper; .5 mf 100V 

65K12894 Fuse, tubular: 14 amp 

Pilot Light 
I^T 65X10867 Bulb: 6.3VJ .25A; tubular 

bayonet base; clear; #44, 
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> — 
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FIGURE b. PARTS LOCATION - SPEAKER & POWER UNIT 

(Refer to AT-84 & AT-89 Tuner 
Service Manual)     

Note: All resistors are Insulated carbon type 
unless otherwise specified. 

6R6032 470,000 20% 1/2W 
6R55S4 390 10% 1/2W .... 
6R6028 22,000 20% 1/2W , 
6R6012 33,000 20% 1/2W . 
6RSS54 390 10% 1/2W ..., 

R-6 6R6004 1 meg 20% 1/2W   
R-7 6R490349 6800 20% 2W 
R-8 6R6056 47,000 20% 1/2W   
R-9 18A501616 Volume control: 500,000; ' 

switch   
R-10 6R6004 1 meg 20% 1/2W   
R-ll 6R6426 6800 10% 1/2W   
R-12 6R6434 27,000 10% 1/2W   
R-13 6R2118 3.3 meg 20% 1/2*   
R-14 6R6032 1 meg 20% 1/2*   

Spark Plate 
SP-1 1A501489 Spark Plate Assembly .... 
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Imodel 606, 
Plymouth 

Transformers 
T-l 24B485553 

or 24K502819 IF, 455 Kc: complete.,., 
T-2 24K485554 Diode, 455 Kc: complete, 

51D50198B 

or 51D501875 

Automatic Tuner Model AT-84; 
complete (See AT-84 Tuner 
Service Manual for break- 
down)     

Automatic Tuner Model AT-89; 
complete (See AT-89 Tuner 
Service Manual for break- 
down)   

SPEAKER AND POWER UNIT - CHASSIS PARTS - ELECTRICAL 

64D501492 Plate, front; painted white  
28K38360 Plug, 5-pln (on power cable)......, 
52B501601 Pointer, dial     
9A472148 Receptacle, antenna contact........ 
34D501619 Scale, dial   
15A22087 Shell, receptacle (on power cable), 
26A470013 Shield, pilot light    
9A501497 Socket, pilot light; includes brkt 
9K580218 Socket, tube; 7-prong; miniature; 

with dummy lug    

Capaaltors 
C-14 8C580845 
C-15 8R490449 
C-16 23A473015 

C-17 8R71911 
C-18 21R6590 
C-19 8K71910 

Vibrator 
G-l 48B3333 

Paper: .5 mf 100V •••••••• 
Paper: .02 mf 1000V........ 
Electrolytic; 30-30-20 mf/ 

350-300-25V   
Paper: .03 mf 400V    
Mica: 500 mmf 20% 500V,,. 
Paper: ,006 mf 400V ...... 

Vibrator: non-sync; 4-pin, 

Coil 
L-4 24K472535 Choke, hash 

Speaker 
LS-1 50C502449 

or 50C501656 Speaker, PM; 6" x 9" oval; 
3.2 ohm VC   

Resistors 

Note: All resistors are carbon insulated 
unless otherwise specified. 

R-15 6R5614 56 10% 1/2W 
R-16 6R5614 56 10% 1/2W 
R-17 6R476004 1000 20% 2W 
R-18 6R6032 
R-19 6R6389 

470,000 20% 1/2W 
220 10% 1W ...... 

Transformers 
T-3 25C501644 Power Transformer , 
T-4 25B501684 Output Transformer, 

Part 
Number Description 

CONTROL UNIT - CHASSIS PARTS - MECHANICAL 

CONTROL UNIT - HOUSING PARTS 

30B501680 Cable and Plug Assembly, power.,,,, 
42A485548 Clip, coil can mtg   
42A501477 Clip, pointer (pointer retainer).., 
1X501683 Dial Scale and Background Assembly 
5A470399 Groramet, rubber (on power cable) 
2A5014C5 Nut, hex: 7/16-28 x 3/4 (volume 

control mtg)   

1X501673 

61A501603 
1X501672 
1X500377 

2A485540 

2K501944 

3S400458 

Bracket Assembly, dial crystal re- 
taining    

Crystal, dial   
Escutcheon & Dial Crystal Assembly. 
Housing, rear: Includes speed grip 
nut      • ' 

Nut, hex: special; 7/16-28 x 9/16; 
stl; cad pi (escutcheon mtg),,,... 

Nut, speed (dial crystal retainer 
mtg)    doz 

Nut, speed grip retaining (on rear 
bousing)      

Screw, machine: 10-32 x 7/8; Phillips 
round head; stl; cad pi (escutcheon 
mtg)       doz 

SPEAKER AND POWER UNIT - MECHANICAL PARTS 

7B501620 
42A501782 
42A4215 
32C501637 
1X501667 

9AS01887 
3S7457 

3S8188 

1X502364 
9A70208 
9K580218 

Bracket, support (on spkr plate),,. 
Clip, speed (rain shield mtg)...doz 
Clip, vibrator grounding.   
Gasket, speaker: rubber ........... 
Plate, Gasket and Bracket Assembly, 
speaker: less speaker 

Receptacle, 5-prong (for power cable) 
Screw, sheet metal: #8 x 7/8; plain 

hex head; stl; cad pi (spkr plate 
mtg)      •. .doz 

Screw, sheet metal: #10 x 1/2; plain 
hex bead; stl; cad pi (spkr 
mtg)    doz 

Shield, rain: includes pads ....... 
Spcket, tube: 4-prong (for vibrator) 
Socket, tube: 7-prong; miniature; 
with dummy lug     

MOUNTING PARTS AND ACCESSORIES 

1X500376 
8B580014 
15A485342 

1X501984 

9K502069 ( 
9K502083 

2S2883 

2A485540 

3A501943 

Button, push: with shell and clip. 
Capacitor, noise suppression   
Cover, control unit mtg nut; 

chrome pi     
Knob, control: chrome pi (volume 
or tuning)      

r 
Lead Assembly, radio to Ignition 
switch: includes fuse ........... 

Lockwasber, ext: #10; stir; cad pi 
(speaker ti power unit mtg) . .per/c 

Nut, hex: 10-32 x 3/8; stl; cad pi 
(spkr it power unit mtg) .......doz 

Nut, hex: 7/16-28 x 9/16 (control 
unit mtg)      

Screw and Cup Washer: 1/4-20 x 1/2 
(support bracket attaching). 
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IMODEL 701 

ANTENNA 
RECEPTACLE 
ANTENNA. 
TRIMMER 

INTERCONNECTING/ CABLE PLUG / 

-AUDIO PLUG 
^BATTERY LEAD 

CONTROL HEAD CLU6 RECEPTACLE FLEXIBLE SHAFT 
y RECEPTACLE 

TUNER UNIT automatic 'Qsnm SET-UP Slil TON- 

AUTOMATIC TUNER SET-UP KNOB 

SPEAKER 'LEADS 
POWER 8 AUDIO UNIT 

 FLEXIBLE SHAFT TtSceptacle 'tuning) 

GENERAL INFORMATION 

TYPE - Compact two-piece automotive type superhetero- TUBE COMPLEMENT 
dyne receiver. Receiver consists of a tuning unit 
and audio & power unit which are connected to- 
gether by means of an interconnecting cable. This 
receiver is designed for installation in any car by 
using with appropriate Motorola control head and 
speaker kit. 

Tuner Unit 
6BA6 - 
fcBE6 - 
6BA6 - 
6AT6 - 

RF Amplifier 
Converter 
IF Amplifier 
Del-AVC-AF Amp 

TUNING RANGE - 535 to 1600 Kc IF - 455 Kc 

POWER INPUT - 7. 0 amps at 6. 3 volts 

Audio Power Unit 
6ACy - Power Amplifier 
6X4 - Rectifier 

POWER OUTPUT - 3. 5 watts (max) 
TUNER - Solenoid Tuner ST-78. Refer to ST-78 Tuner 

Service Manual for complete service information. 

TO SET UP AUTOMATIC TUNING 

To set push buttons to the desired stations: 
a. Turn receiver on and allow it to warm up for a few 

minutes. 
b. Collapse antenna until signal is weak. 
c. Press Manual "M" button on control head. 
d. Turn tuning knob until desired station is tuned in, 

(Make a mental note of the program). For best re- 
sults choose only local stations, 

e. Press desired button and wait until tuning mechanism 
completes its operation. » 

f. Press automatic tuner set-up button until "click" is 
heard. (See detail above.) 

Turn automatic tuner set-up knob until previously 
noted program is heard, NOTE: Check the setting ofj 
the automatic button just set up by pressing the "M" 
button and manually tune in the station. There should 
be no difference in volume or clarity when the station 
is tuned inf either manually or automatically. If a dif- 
ference is noted, reset the automatic tuner push button 
more accurately by repeating above procedure. Also 
make sure the push button is set to same station that 
was selected manually and not to a weak distant sta- 
tion carrying the same network program. 
Repeat steps c, d, e, f h g for balance of buttons. 

TONE CONTROL 

This receiver has a three-position tone control which 
may be operated by pushing "in" volume knob. Do not hold 
the knob "in"; merely push in and release. Each push 
changes the tone one step. 

To operate the tone control, push in on the volume con- 
trol knob. Make certain the volume control knob is properly 
adjusted to operate the lone switch. Adjust the knob in or 

out on the shaft, to allow the minimum amount of travel to 
actuate the switch when the knob is depressed. Too much 
motion may cause the shaft to stick and prevent the tone, 
switch from opening when the knob is released, CAUTION: 
Failure of the tone switch to release will cause the tone re- 
lay to overheat. If the tone control knob does not operate 
the tone1 control switch, with a reasonable amount of pres- 
sure, loosen the acorn nuts and adjust the outer housing of 
the flexible shaft until proper action is obtained. 
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MODEL 70 

ALIGNMENT 
Remove tuner unit front housing and bottom cover to ex- 

pose all alignment adjustments. Connect power and audio 
unit to tuner unit. Connect « 6 volt battery to "A" lead and 
power & audio unit chassis. 

Connect a low range output meter across speaker voice 
coil and set volume control at maximum. 

Place tuner in manual position, either by actuating car- 
riage plate manually or by connecting a control head to re- 
ceiver and pressing "M" button. 

DUMMY 
STEP ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

For greatest accuracy, keep output of receiver at ap 
proximately 1 watt (1 watt =1.79 volts on output meter 
throughout alignment by reducing generator output as stage 
are brought into alignment. Use a small fibre screwdrivc 
when aligning IF and diode transformers. A special tool 
Motorola Part Number 66A76278, is required for adjustinj 
the tuner cores. 

IMPORTANT: Do not push In on the alignment tool whci 
adjusting tuner cores; the slightest inward pressure ma; 
move tuner carriage and result in inaccurate alignment. 

TUNER 
SET TO ADJUST REMARKS 

O) (r) 

^tp 
m 

m. 

li 

BOB 
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MODEL 701 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part- 

Ref. Part 
No. Nurber 

TUNER UNIT 

Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l 21B77562 
C-2 8A4S29 
C-3* 20A592135 

C-4* 20K481527 

C-5 21K70720 
C-6 21K74661 
C-7 2IK592327 
C-8* 20X472612 

C-9 8R13166 
C-10 8A13514 
C-ll 8A4529 
C-12 21K70720 
C-13 8R472035 
C-14 21R6638 
C-15 8K17028 
C-16 8X71910 

Pilot Light 
1-1 65X4151 

Coils 
L-l,2* 24B71881 

24BS92153 

24K502269 
24X592269 

Ceraalc: 100 mmf 500V  
Paper: .006 mf 100V  
Variable, trimmer; 50 to 280 

mmf; Includes bracket  
Variable, trimmer: 20 to 180 

mmf; includes bracket...... 
Molded: 5 mmf 500V   
Ceramic: 50 mmf 300V  
Ceramic: 500 mmf 5% 500V... 
Variable, trimmer: 5 to 80 

mmf; Includes bracket  
Paper: .1 mf 400V..  
Paper: .05 mf 100V........ 
Paper: .006 mf 100V  
Molded: 5 mmf 500V  
Paper: .1 mf 100V  
Mica: 1000 mmf 500V....... 
Paper: 
Paper: 

.5 mf 100V.., 

.006 mf 400V, 

Bulb; 6-8V; bayonet base; 
type #51   

RF & Antenna Coil (specify 
■ color of paint dot on old 
coil when ordering)  

Oscillator Coll (specify color 
of paint dot on old coll wher 
ordering)   

Choke ("A" lead)   
Choke (dial light)  

Resistors 

Note: All resistors are carbon Insulated ty 
unless otherwise specified. 

6R6032 
17X484497 

or 6R488139 
6R6090 
6R6075 
6R6056 
6R6090 
6R6004 
6R6287 
1A472531 

D 6R6056 
1 6n6004 
2 6R6290 
3 6R3927 
4 6R2109 
5 6R6056 
6 6R6032 

470,000 20% 1/2W   
Wirewound: 5.6 ......... 
5.6 10% 1W   
470 10% 1/2*   
100,000 20% 1/2*   
47,000 20% 1/2*   
470 10% 1/2*    . 
1 meg 20% 1/2*   
6800 20% 1* N.i  
Volume Control and Shaft 

47,000 20% 1/2*., 
1 meg 20% 1/2W .. 
2200 20% 1/2* .., 
2.2 meg 20% ' 1/2W 
10 meg 20% 1/2* 
47,000 20% 1/2* 
470,000 20% 1/2* 

Ref. Part 
No. Number Description 

Switches 
S-l* 1B70944 Solenoid Switch   
S-2* 40B70952 Selector Switch   
S-3* 40A472644 Mute Switch   
S-4 1X592220 Tone Relay MR-7   

Spark Plate 
SP-1 1B592133 Spark Plate Assembly   

Transformers 
T-l 24B485553 IF, 455 Xc: complete with 

tuning cores and padding 
capacitors      

T-2 24X485555 Diode, 455 Xc: complete with 
tuning cores and padding capa 
citors   

Tuner 
1X592280 Solenoid Tuner ST-78 ,,. 

POWER & AUDIO UNIT 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-l 7 8K17028 Paper: .5 mf 100V   
C-l 8 8K12840 Paper; .006 mf 1600V  
C-19 8R71911 Paper: .03 raf 400V  
C-20 23A473015 Electrolytic: 30-30-20 mf/ 

350-300-25V   
C-21 8X71910 Paper; .006 mf 400V  

Fuse 
F-l 65X4637 Fuse: 20 amp   

Vibrator 
G-l 48B3333 Vibrator, non-sync: 4-pin 

Colls 
L-6 24A472535 Choke, hash   

Resistors 

Note: All resistors are carbon insulated typ< 
unless otherwise specified. 

R-17 6R5614 56 10% 1/2W   
R-18 6R5614 56 10% 1/2W   
R-19 6R3949 470 20% 1/2W   
R-20 6R6054 10,000 20% 1/2W   
R-21 6H6015 220,000 20% 1/2W 
R-22 6R6336 270 10% -Iff 
R-23 6R6184 1000 20% 1W N.I  

♦Part of Solenoid Tuner ST-78 
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MODEL 701 

Transformers 
T-3 25K590650 Power Transformer 
T-4 25B502330 Output Transformer 

Part 
Number Descr iption 

Part 
Number 

TUNER UNIT 

Description 

CHASSIS PARTS - MECHANICAL 

7A592127 
42A485548 
4S7657 

2S7000 

1X70646 
5S7771 

3S7152 

3S8140 

9A472534 
9K580218 
31A41318 

Bracket, volume control rotg ... 
Clip, coil can mtg   
Lockwasher, eat: #8; stl; cad pi 

(tone relay mtg)    
Nut, hex: B-32 x 5/16; stl; cad pi 

(tone relay mtg)   
Receptacle, antenna   
Rivet: .088 x 3/16; stl; nkl pi 

(tube socket mtg)    
Rivet; .088 x 5/32; stl; nkl pi 

(terminal strip mtg)   
Rivet: .122 x 5/16; stl; nkl pi 

(spark plate mtg)   
Screw, machine; 6-32 x 1/4 plain hex 
head; stl; cad pi (volume control 
bracket and capacitor bracket 
mtg)   

Screw, sheet metal: #8 x 3/16; 
plain hex head; stl; cad pi 
(tuner mtg)     

Screw, sheet metal; #8 x 1/4; PKZ 
plain hex head; stl; cad pi (tuner 
bracket mtg)    

Socket, tube; 7-prong; miniature. 
Socket, tube: 8-prong; miniature. 
Strip, terminal: 1 insulated lug, 
#2 mtg   

5S7701 

9A472534 
9A70208 
31K490143 

31A592258 

29A76280 

29K76282 

Rivet; .122 x 3/16; stl; nkl pi (vi- 
brator clip mtg)...  

Rivet: .122 x 5/32; stl; nkl pi 
(output trans mtg)     

Socket, tube: miniature; 7-prong . 
Socket, tube: 4-pin (for vibrator). 
Strip, terminal: 2 insulated lugs, 

#2 ratg; 1-1/8" long   
Strip, terminal: 2 insulated lugs, 

#2 ratg; 1-3/8" long  • 
Terminal, insulated pin: black (on 
speaker leads)   

Terminal, Insulated pin: white (on 
speaker leads)   

HOUSING PARTS 

38A71874 
42A501255 
15K592124 
13C501269 
1X501273 

1X501275 

3S400356 

3S7454 

POWER & AUDIO UNIT 

Button, push; includes spring clamp 
Clip, escutcheon retainer   
Cover, bottom; with bushing  
Escutcheon   
Housing and Escutcheon Assembly 

(Tuner Unit)   
Housing and Escutcheon Assembly 

(Power t Audio Unit)   
Screw, sheet metal: #4 x 1/4; plain 

hex head; stl; cad pi (escutcheon 
mtg)   

Screw, sheet metal: #8 x 1/4 PKZ; 
plain hex head; stl; cad pi 
(bottom cover mtg)     

Screw, sheet metal: #8 x 1/4 PKZ 
slotted acorn head; antique copper 
finish (housing screws) ....... 

CHASSIS PARTS - MECHANICAL 

1X590362 Cable and Plug Assembly: includes 
fuse lead, power cable and plug 

42A4215 Clip, vibrator grounding  
14A592132 Insulator, connector plug  
9K592646 Lead Assembly, fuse: includes "A 

lead and fuse receptacle  
1X76859 Lead Assembly, speaker   
4S7666 Lockwasher, ext: ; stl; cad pi 

(power transformer mtg)  
2S7005 Nut, hex: 6-32 x 1/4; stl; cad pi 

( powox* t r2ns 1*or*m'tg) , , , , , 
28A592119 Plug, connector: 4-pin   
28K71775 Plug, insulated   
5S7771 Rivet: .088 x 3/16;stl; nkl pi 

(tube socket mtg)   
5S7706 Rivet: .122 x 1/8; stl; nkl pi 

(terminal strip mtg)   

ACCESSORIES 

8A4491 Capacitor, generator   
4S7653 Lockwasher, int-ext: 5/16; stl; cad 

pi (receiver mtg)   
2S2863 Nut, hex; 5/16; stl; cad pi (re- 

ceiver mtg)     
1K75148 Shaft and Housing Assembly, flexible 

24" long     
50K502269 or 
50B502802 Speaker, PM; 6"; 3.2 ohm VC.... 

3S77542 Stud, threaded (receiver mtg).. 
6A4141 Suppressor, distributor    
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NO DEL 80 

ANTENNA   INTER C0NNECTIN8 _ 
TRIMMER \ CABLE. PLUG / 
ANTENNA \ / / RB0C^TAr;..f. — 

-AUDIO PLUG 
—BATTERY LEAD 
 CONTROL HEAD ^ Plug receptacle 

flexible shaft   RECEPTACLE 
{VOLUME! 

FLEXIBLE SHAFT RECEPTACLE (TUNING) 
AUTOMATIC TUNER SET-UP KNOB 

1.: ^ 

'—POWER a AUDIO UNIT 

AUTOMATIC JUNER, SET-UP BUTTON 

GENERAL INFORMATION 
TYPE - Compact two-piece automotive type superhetero- 

dyne receiver. Receiver consists of a tuning unit 
and audio & power unit which are connected to- 
gether by means of an interconnecting cable. This 
receiver is designed for installation in any car by 
using with appropriate Motorola control head and 
speaker kit. 

TUNING RANGE - 535 to 1600 Kc IF - 455 Kc 

POWER INPUT - 8. 2 amps at 6. 3 volts 

POWER OUTPUT - 4. 5 watts.(max) 

TUBE COMPLEMENT - Tuner Unit 
6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Det-AVC-AF Amp 

Audio ft Power Unit 
6AT6 - Audio Inverter 
6AQ5 - Power Amplifier 
6AQ5 - Power Amplifier 
6X4 - Rectifier 

TUNER - Solenoid Tuner ST-78. Refer to ST-78 Tun. 
Service Manual for complete service informatio 

TO SET UP AUTOMATIC TUNING 
To set push buttons to the desired stations; 

. Turn receiver oij and allow it to warm up for a few 
minutes. 

. Collapse antenna until signal is weak. 

. Press Manual "M" button on control head. 

. Turn tuning knob until desired station is tuned in. 
(Make a mental note of the program). For best re- 
sults choose only local stations, 

. Press desired button and wait until tuning mechanism 
completes its operation. 
Press automatic tuner set-up button until "click" is 
heard. (See detail above). 

Turn automatic tuner set-up knob until previou,' 
noted program is heard, NOTE: Check the setting 
the automatic button just set up by pressing the "1 
button and manually tune in the station. There shov 
be no difference in volufne or clarity when the slati 
is tuned in cither manually or automatically. If a d 
ference is noted, reset the automatic tuner push butt 
more accurately by repeating above procedure. A1 
make sure the push button is set to same station tl 
was selected manually and not to a weak distant st 
tion carrying the same network program. 
Repeat steps c, d, e, f fc g for balance of buttons. 

TONE CONTROL 
This receiver has a three-position tone control which 

may be operated by pushing "in" volume knob. Do not hold 
the knob "in"; merely push in and release. Each push 
changes the tone one step. 

To operate the tone control, push in on the volume con- 
trol knob. Make certain the volume control knob is properly 
adjusted to operate the tone switch. Adjust the knob in or 

out on the shaft, to allow the minimum amount of travel 
actuate the switch when the knob is depressed. Too mu 
tnotion may cause the shaft to stick and prevent the to 
switch from opening when the knob is released. CAUTIO 
Failure of the tone switch to release will cause the tone r 
lay to overheat. If the tone control knob does not oper. 
the tone control switch, with a reasonable amount of pre 
sure, loosen the acorn nuts and adjust the outer housing 
the flexible shaft until proper action is obtained. 
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MODEL 801 

ALIGNMENT 

Remove tuner unit front housing and bottom cover to ex- 
pose all alignment adjustments. Connect power and audio 
unit to tuner unit. Connect a 6 volt battery to "A" lead and 
power & audio unit chassis. 

Connect a low range output meter across speaker voice 
coil and set volume control at maximum. 

Place tuner in manual position, either by actuating car- 
riage plate manually or by connecting a control head to re- 
ceiver and pressing "M" button. 

For greatest accuracy, keep output of receiver at ap- 
proximately 1 watt (1 watt 1 1.79 volts on output meter) 
throughout alignment by reducing signal generator output 
as stages are brought into alignment. Use a small fibre 
screwdriver when aligning IF and diode transformers. A 
special tool, Ivfotorola Part Number 66A76278, is required 
for adjusting the tuner cores. 

IMPORTANT: Do not push in on the alignment tool when 
aligning the tuner cores; the slightest inward pressure may 
move tuner carriage and result in inaccurate alignment. 

STEP 
DUMMY 

ANTENNA 

IF ALIGNMENT 
1. 

RF AL 
2. 

. I mf 

GNMENT 
See Fig. 1 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

TUNER 
SET TO ADJUST REMARKS 

6BE6 grid (pin 
#7) & chassis 

455 Kc High frequency end 
(cores out) 

1,2,3 ft 4 ; Peak for maximum in 
order indicated. Check 
by repeating step. 

Antenna recep- 
tacle through 
dummy 

1610 Kc High frequency end: 
cores should project 
l-l/S'i from cans 
(Screwout if neces- 
sary) 

5. 6. fc j 
7 

1 

Peak lor maximum in 
order indicated. 

II 1425 Kc 11425 "Kc:-per Figure 1 8, 9 A 10 Peak for maximum in 
order indicated 

3. 

4. When receiver is installed in car, extend antenna fully, set dial to approximately 1400 Kc and repeak antenna trimmer (7) 
for maximum volume of a weak station or noise between stations. 

■1 
■HjQ 

s m 

M 



MOTOROLA PACE 22-1 

m 
CONV"~g 

H 

SBAS 
RF AMPi 

tr^ :, ''i 

■.■yV 'jfc ' 
Pf 

®#4 J L- 
J 
m 

I —J-M 

k\,40'r'-'' 

SSiar1 _ 

?- '"S.fe   ,i, „ 

■c TJpmT' 

etvK,^ 

a«i. 

-- -- 

mxxm 



PAGE 22-182 MOTOROLA 

9 

MODEL 801 

f / 

i Mi 

K 

IK ^PW^PPIISB'■' 
MiimM 

.   1- 

6AQ5 
PWR.AMP. 

,ir'i 

6 AO 5 
PWR. AMP. 

6AT6 
AUDIO INVERTER 

6AQ5 6AQ5 6AT6 
PWR.AMP. PWR. AMR AUDIO INVERTER 

■Mi HP 

W 

M 



MOTOROLA PAGE 

nODEL 80 

m 

i 

i 

I 

H 

m 

* 

s < jr P 
'si s 5» 

£S 

IM P 

!i;i if 

, fgll 2; 
i s 
i i 

»i /o .?..f. 1 [ol 

M i CL 

JL cot cx Z 
^ OI3 

2 T po [ 1-0 
-J  -op •cJ l^T) 



PAGE 22-184 MOTOROLA 

MODEL 801 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
No. Number 

TUNER UNIT 

Description 

CHASSIS PARTS - ELECTRICAL 

Capacitors 
21B77562 
8A4529 
20A592135 

20K481527 

21K70720 
21K74661 
21K592327 
20K4726I2 

8RI3166 
8A13514 
8A4529 
21K70720 
8R472035 
21R6638 
8K17028 
8K71910 

Ceramic: 100 mmf 500V   
Paper: .006 mf 100V   
Variable, trimmer: 50 to 280 

mmf; Includes bracket   
Variable, trimmer: 20 th 180 

mmf; includes bracket   
Molded: 5 mmf 500V   
Ceramic: 50 mmf 300V   
Ceramics 500 mmf 5% 500V.. 
Variable, trimmer: 5 to 80 

mmf; includes bracket   
Paper: .1 raf 400V   
Paper; .05 mf 100V   
Paper: .006 mf 100V   
Molded: 5 mmf 500V   
Paper; .1 mf 100V   
Mica: 1000 mmf 500V   
Paper: .5 mf 100V ........ 
Paper; ,006 mf 400V   

Ref. Part 
No. Number 

R-10 6R6056 
R-ll 6R6004 
R-12 6R6290 
R-13 6R3927 
R-14 6R2109 
R-15 6R6056 
R-16 6E6032 

Description 

47,000 20% 1/2W 
1 meg 20% 1/2W ., 
2200 20% 1/2W .., 
2.2 meg 20% 1/2W 
10 meg 20% 1/2W , 
47,000 20% 1/2* 
470,000 20% 1/2W 

Switches 
S-l* IB70944 Solenoid Switch 
S-2* 40B70952 Selector Switch 
S-.3* 40A472644 Mute Switch   
S-4 1X592220 Tone Relay MR-7 

Spark Plate 
SP-1 1B592133 

Transformers 
T-l 24B485553 

24X485555 

Spark Plate Assembly 

IF, 455 Kc: complete with tun- 
ing cores and padding capaci- 
tors     

Diode, 455 Kc: complete with 
tuning cores and padding capa 
cltors       

Pilot Light 
1-1 65X4151 Bulb: 6-8V; bayonet base; 

type #51   

1X592260 Solenoid Tuner ST-78 

POWER & AUDIO UNIT 

Coils 
L-1,2* 24B71881 RF & Antenna Coil (specify 

color of paint dot on old 
coil when ordering)  

L-3• 24B592153 Oscillator Coil (specify 
color of paint dot on old 
coil when ordering)   

L-4 24K592269 Choke ("A" lead)   
L-5 24K592269 Choke (dial light)   

CHASSIS PARTS - ELECTRICAL 

Capacitors 
C-17 8X17028 
C-I8 8K12840 
C-19 23A473015 

C-20 8R71911 
C-21 8R71911 
C-22 8R13I65 

Paper: .5 mf 100V ...., 
Paper: .006 mf 1600V,.. 
Electrical: 30-30-20 mf/ 

350-300-25V    
Paper: .03 mf 400V .... 
Paper: .03 mf 400V ..., 
Paper: .003 mf 1000V ., 

Resistors Fuse, 20 amp 

unless otherwise specified. 

R-l 6R6032 470,000 20% 1/2W   
R-2 17K484497 Wirewound: 5.6   

or 6R488139 5.6 10% 1W   
R-3 6R6090 470 10% 1/2*   
R-4 6R6075 100,000 20% 1/2*   
R-5 6R6056 47,000 20% 1/2*   
R-6 6R6090 470 10% 1/2*   
R-7 6R6004 1 meg 20% 1/2*   
R-8 6R6287 6800 20% 1* N.I  
R-9 1A472531 Volume control and Shaft 

Assembly: .5 meg 

48B3333 Vibrator, non-sync; 4-pin. 

Coll 
L-6 24A472535 Choke, hash 

♦Part of Solenoid Tuner Sr-78 
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Resis tors 

Note: All resistors are carbon insulated type 
unless otherwise specified. 

Part 
Number Description 

6R5614 56 10% 1/2W   
6R5614 56 10% 1/2W   
6R3949 470 20% 1/2W   
6R6054 10,000 20% 1/2W   
6R6286 1500 20% 1W N.I  
6R6069 2200 10% 1/2W   
6R6015 220,000 20% 1/2W   
6R6015 220,000 20% 1/2W   
6R6054 10,900 20% 1/2*   
6R6336 270 10% 1W  - 
6R6015 220,000 20% 1/2W   

Transformers 
T-3 25K590650 Power Transformer 
T-4 25B502331 Output Transformer 

Description 

TUNER UNIT 

CHASSIS PARTS - MECHANICAL 

7A592127 
42A485548 
4S7657 

1X70646 
5S7719 

5S7771 

5S7728 

3S7152 

3S7454 

9A472534 
9K580218 
31A41318 

Bracket, volume control mtg .... 
Clip, coll can mlg   
Lockwasher, ext: ^8; stl; cad pi 

(tone relay mtg)   
Nut, hex; 8-32 x 5/16; stl; cad pi 

(tone relay mtg)   
Receptacle, antenna    
Rivet: .088 x 5/32; stl; nkl pi 

(terminal strip mtg)    
Rivet: .088 x 3/16; stl; nkl pi 

(tube socket mtg)   
Rivet: .122 x 5/16; stl; nkl pi 

(spark plate mtg)   
Screw, machine; 6-32 x 1/4 plain 

hex head; stl; cad pi (volume 
control brkt and capacitor brkt 
mtg)    

Screw, sheet metal: #8 x 3/16; plain 
hex head; stl; cad pi (tuner 
mtg)   

Screw, sheet metal: x 1/4 PKZ 
plain hex head; stl; cad pi (tuner 

'bracket mtg)   
Socket, lube: 7-prong; miniature,.. 
Socket, tube: 8-prong; miniature... 
Strip, terminal: 1 insulated liig, 

02 mtg   

POWER & AUDIO UNIT 

CHASSIS PARTS - MECHANICAL 

1X592233 Cable and Plug Assembly; Includes 
fuse lead, power cable and plug. 

42A4215 Clip, vibrator grounding   
14A592132 Insulator, connector plug   
9K592237 Lead Assembly, fuse: includes "A" 

lead and fuse receptacle   

1X76859 
4S7666 

28A592119 
28K71775 
5S7771 

5S7701 

9A472534 
9A70208 
31K490143 

31A592258 

29A76280 

29K76282 

Lead Assembly, speaker     
Lockwasher, ext; #6; stl; cad pi 

(power transformer mtg)   
Nut, hex: 6-32 x 1/4; stl; cad pi 

(power transformer mtg)   
Plug, connector: 4-pln. ....... 
Plug, insulated   
Rivet: .088 x 3/16; stl; nkl pi 

(tube socket mtg)   
Rivet: .122 x 1/8; stl; nkl pi 

(terminal strip mtg)   
Rivet: .122 x 5/32; stl; nkl pi 

(output transformer mtg) ... 
Rivet; .122 x 3/16; stl; nkl pi 

(vibrator clip mtg)    
Socket, tube: miniature; 7-prong.. 
Socket, tube: 4-ptn (for vibrator) 
Strip, terminal: 2 insulated lugs, 

02 mtg; 1-1/8" long   
Strip, terminal: 2 insulated lugs, 

02 mtg; 1-3/8" long   
Terminal, insulated pin: black 

(on speaker leads)   
Terminal, insulated pin: white 

(on speaker leads)   

HOUSING PARTS 

38A71874 
42A501255 
15K592124 
13C501302 
1X501276 

1X501278 

3S400356 

388114 

Button, push   
Clip, escutcheon retainer   
Cover, bottom: with bushing    
Escutcheon (golden voice)   
Housing and Escutcheon Assembly 

(Power Si Audio Uhlt)   
Housing and Escutcheon Assembly 

(Tuner Unit)     
Screw, sheet metal: #4 x 1/4; plain 
hex head; stl; cad pi (escutcheon 
mtg)   

Screw, sheet metal: #8 x 1/4 PKZ 
plain hex head; stljcad pi (bot- 
tom cover mtg)   

Screw, sheet metal: #8 x 1/4 PKZ 
slotted acorn head; antique cop- 
per fifiish (bousing screws).,.. 

ACCESSORIES 

8A4491 Capacitor, generator    
4S7653 Lockwasher, int-ext: 5/16; stl;cad 

pi (receiver mtg)   
2S2863 Nut, hex; 5/16; stl; cad pi (re- 

ceiver mtg)   
1K75148 Shaft and Housing Assembly, flexible 

24" long   
SOB502802 or 
50K502269 Speaker, PM: 6"; 3.2 ohm VC .. 

3A77542 Stud, threaded (receiver mlg) 
6A4141 Suppressor, distributor   



PAGE 22-186 MOTOROLA 

MODEL Sli;, 
De Soto 

■SPEAKER a POWER UNIT 
CONTROL UNIT 

'Wm mtroM* 

GENERAL INFORMATION 

TYPE - Two-piece automotive type receiver, specifically TUBE COMPLEMENT 
designed for installation in DeSoto S-15 cars. 

TUNING RANGE - 535 to 1605 Kc. IF FREQUENCY - 455 Kc 

OPERATES FROM -6.3 volts DC; 9 amperes 

POWER OUTPUT - 4 watts undistorted 

TUNER - Model AT-8<i, A breakdown of the tuner will he 
found in the Replacement Parts List. 

Control Unit 
6BA6 - RF Amplifier 
6BE6 - Converter 
6BA6 - IF Amplifier 
6AT6 - Det, AVC L AF Amplifier 

Speaker t, Power Unit 
6AT6 - Audio Inverter 
6AQ5 - Power Amplifier 
6A05i- Power Amplifier 
6X4 - Rectifier 

ALIGNMENT 

EQUIPMENT REQUIRED: 

1. A special tool for adjusting the tuner cores. Use align- 
ment Tool, Motorola Part No. <j6A76Z78. 

2. A small fibre screwdriver for IF & RF alignment. 

3. An accurately calibrated AM modulated signal generator, 

4. A low range output meter, 

5. A dummy antenna for RF alignment. Construct dummy 
antenna as shown in Figure 1, 

PROCEDURE: 

1. Remove the front and rear housings and dial scale to ex- 
pose alignment adjustment screws. 

2, Connect the Control Unit & Speaker and Power Unit to- 
gether by means of the power cable. 

3. Connect an output meter across speaker voice coil. 

4. Connect 6. 6 volts (measured at the "on-off" switch) to 
receiver feed wire assembly and chassis. 

5. Turn receiver on and allow it to warm up for 4 few min- 
utes. Set receiver volume control at maximum. Push DIAL 
button to place tuner in manual position. Turn tone control 
to VOICE position, 

6. For greatest accuracy keep output of receiver at ap- 
proximately I watt (I watt = 1.79 volts on output meter) 
throughout alignment by reducing generator output (not re- 
ceiver volume control) as stages are brought into alignment. 

7. IMPORTANT: Do not push in on the alignment tool when 
adjusting the tuner cores. The slightest inward pressure on 
the alignment tool may move the tuner carriage and result in 
inaccurate alignment. CAUTION; Do not press hard on the 
alignment screwdriver when aligning IF & diode transform- 
ers as damage to the core or transformer may result. 
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8. ANTENNA TRIMMER ADJUSTMENTS. Once alignment 
has been satisfactorily performed, no further adjustment of 
any alignment screws should be made except to align the an- 
tenna trimmers (7 U 12) to car antenna after receiver is in- 
Stalled in car. These adjustments should be made with an- 
tenna fully extended. Trimmer (7) is adjusted with the DIAL 
button pushed in and dial set to approximately 1400 Kc; trim- 
mer (12) is adjusted with #5 push button pushed in and tuned 

to approximately 1400 Kc. Peak these trimmers for maxi- 
mum volume of a weak station or background noise between 
stations. 

9. POINTER ADJUSTMENT. Pointer should be calibrated 
to dial scale by tuning in 1400 Kc signal and then adjusting 
pointer to 1400 Kc. 

ALIGNMENT CHART 

DUMMY GENERATOR GENERATOR 
STEP ANTENNA CONNECTION FREQUENCY TUNER SET TO REMARKS 

IF ALIGNMENT 
1. I . 1 mf Hi side-6BE6 

grid (pin #7)Lo 
side -chassis 

High frequency end 
(cores out) 

RF ALIGNMENT - MANUAL 
2. See Fig. 1 I Ant. receptacle 1605 Kc 

through dummy 

1, 2, 3 & Peak for maximum in order in- 
dicated. Check by repeating 
procedure. 

5, 6, & Peak for maximum in order in- 

8, 9, & Peak for maximum in order in- 

High frequency end. 
Cores should project 
1-1/8" from cans. 
(Screw out) 

Set spacing between 
carriage plate U coil 
shield plate to 3/8" 

4. NOTE: The following oscillator padder coil adjustment has been correctly made at the factory. Unless components 
have been changed in the oscillator circuit, this adjustment should not be made in the field. Front cover must 
be attached to chassis for this adjustment. I 1 

See Fig. I Ant. receptacle Turn genera- Set tuner to 600 Kc 
through dummy tor power ("6" on dial scale) 

off 

Peak oscillator padder for max- 
imum noise. If padder core (11) 
must be moved more than l/Z 
turn from its original position, 
repeat steps 2, 3, & 4 until it 
is necessary to move the padder 
core less than 1/2 turn in this 
step. 

1 » 1 * I . ' 
5, Re|>eat steps 2, 3^ & 4 but eliminate preliminary step of moving cores to project 1-1/8" from cans. 

RF ALIGNMENT - PUSH BUTTON 
6, PUSH BUTTON #5: 

I See Fig. 1. I Ant. receptacle 1400 Kc Set PB #5 to 1400Kc 12 Peak PB': 
through dummy 

Peak PB'ant. trimmer for max. 

NOTE; The following push button tracking nut adjustments have been made at the factory. Unless components have been 
I changed in the push button assembly circuit, these adjustments should not be made in the field. 

7. PUSH BUTTON #5: 
a. See Fig.'l Ant. receptacle 1605 Kc 

through dummy 
Set PB #5 to 1605 Kc 

Set PB #5 to 1400 Kc 

Peak PB ant. trimmer (12) for 

Peak tracking nut (13) for max. 

c. Recheck pushbutton antenna trimmer (12) adjustment at 1605 Kc for piax. response and repeat steps 7a & 7b if sensi- 
tivity rises with a change of push button antenna trimmer (12) setting. I j 

8. PUSH BUTTONS #4, 3 fe 2: 
See Fig. 1 Ant. receptacle 1020 Kc 

through dummy 

9. PUSHBUTTON#!: 
I See Fig. 1 1 

IF TRAP ADJUSTMENT 
10. ] See Fig. I I 

Set PB's #4, 3, 2 to 
1020 Kc 

Set PB #1 to 600 Kc 

Set PB #1 to 600 Kc 

14 tor #4 Peak tracking nuts for max. 
15 for #3 
16 for #2 

Peak tracking nut for max. 

Tune wavetrap for minimum 
response. 
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OPERATING INSTRUCTIONS 

TO TURN THE RADIO ON. The on-of£ switch is combined 
with pushbutton operation. Pushing any button, other than 
the OFF button, will turn the radio on. Allow the receiver 
to reach operating temperature {approximately 20 seconds) 
before selecting a station, 

TUNING. Tuning is accomplished manually or automati- 
cally. Any one of five stations may be selected automati- 
cally by means of pushbutton control. To receive stations 
that are not set for automatic selection, use Manual Tuning. 

MANUAL TUNING. Push in the DIAL button (extreme left- 
hand button)then select the desired station or program by 
turning the manual tuning knob. Tune to the exact frequency 
or position for clearest reception. The pointer indicates 
the frequency to which the receiver is tuned. 

AUTOMATIC TUNING. The five pushbuttons (1. 2. 3, 4 & 
5) located beneath the dial scale, may be set for five favor- 
ite local stations. Firmly pressing one of the pushbuttons 
automatically selects the station for which the pushbutton 

VOLUME CONTROL. To increase the volume, turn the vol- 
ume knob{located concentrically and behind the manual tun- 
ing knob) to the right, 

TONE CONTROL. The knurled horizontal control at the left 
side of the dial escutcheon operates a variable tone control. 
Tuning this control to the right or to the left will change the 
tone of the receiver, as indicated on the dial escutcheon. 
With the control set at midway, the full tonal range is ob- 
tained. Static and other types of electrical interference will 
be minimized in the MELLO position. 

DIMMER CONTROL. The knurled horizontal control at the 
right side of the dial escutcheon controls the intensity of the 
dial light. Turning this control to the left or right will vary 
the dial light intensity, 

TO TURN THE RADIO OFF. Push in the OFF button (ex- 
treme right-hand button). 

TO SET THE PUSHBUTTONS 

The pushbuttons should preferably be set up during the 
day, since weak station signals are stronger at night and the 
button may beset to a distant station carrying the same pro- 
gram as the desired station. 

1. Turn radio ON (see Operating Instructions) and allow it 
to warm up for at least 15 minutes. Antenna should be fully 
extended and tone control in VOICE position. 

2. Pull off the chrome plated pushbutton caps from buttons 
1, 2, 3, 4 and 5, exposing the knurled metal buttons, 

3. Push in DIAL button and tune in station selected for 
No. 1 button, making sure it is within the 535 to 1020 kilo- 
cycle range as shown in Figure 2. Select only the most 
powerful local stations. 

4. Push in No. 1 button. Turn No. 1 knurled button to right 
or left to tune in station already tuned in with manual con- 
trol. Turning button counterclockwise will increase the fre- 
quency and turning clockwise will decrease the frequency. 
Check station by pushing in the DIAL button again to identify 
program. Tune carefully and do not force button beyond 
stop. 

5. Perform steps 3 and 4 for the remaining four push but- 
tons. 

IMPORTANT; Check with Figure 2 for frequency range of 
each button. 

6. Replace chrome plated pushbutton caps. 

INTERFERENCE ELIMINATION 

GENERATOR INTERFERENCE 

Install radio interference filter capacitor on generator 
as shown in Figure 3. Mount the capacitor on the genera- 
tor frame under the ground lead screw. Connect the eyelet 
terminal on the capacitor lead to the armature terminal of 
the generator. 

WARNING: Do not connect to field terminal; to do so 
will result in damage to voltage regulator. 

TIRE STATIC 

to tires with Injector (Chrysler Part No, 1233 884), follow- 
ing instructions given on package. 

RADIO INTtRFERENCe 4PACIT0R □ DO NOT 
CONNECT TO FIELD 

MOUNT UNDER TERMINAL CROUNO LEAD I ^ SCREW 

TT'/. 
' / h. 

CONNECT TO A" 
ARMATURE TERMINAL 

riGURE 3. GENERATOR CAPACITOR INSTALLATION 

Alter completion of Radio installation, road test car for 
tire static on dry concrete and blacktop pavements, under 
the following conditions: 

1. At both low and high car speeds 
2. With antenna extended to operating position 
3. With radio at full volume and tuned off station. 

11 tire static noise is encountered, inject Tire Static Sup- 
pression Powder (Chrysler Package Part No. 1233 883) in- 
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REPLACEMEKT PARTS LIST 
NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
No. Number Description 

CONTROL UNIT - CHASSIS PARTS - ELECTRICAL 

Capaclt 
C-l 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-ll 
C-12 
C-13 
C-14 
C-15 

8R13514 

21K70720 

8R13166 
8R14791 
8C580845 
8R472754 
8R51209 

Part of Tuner AT-82  
Part of Tuner AT-82  
Part of Tuner AT-82  
Paper; .05 mf 100V  
Part of Tuner AT-82...., 
Part of Tuner AT-82..,., 
Molded: 5 mmf 500V  
Part of Tuner AT-82...., 
Mica: 50 mmf 10% 500V. 
Part of Tuner AT-82  
Paper: .1 mf 400V  
Paper; .05 mf 400V..,, 
Paper; .5 mf 100V..,., 
Paper: .01 mf 100V..,, 
Paper: .02 mf 100V  

21K70720 
8R135I4 
21R6590 
8R23690 

F-l 65K12894 

Pilot Light  
1-1,2 65X11854 

Colls 
L-l thru 
L-15 
Resistors 

Molded: 5 mmf 500V.,.,..,, 
Paper: .05 mf 100V  
Mica: 500 mmf 20% 500V... 
Paper: .01 mf 400V  
Part of Tuner AT-82  

Fuse, tubular: 14 amp, 

Bulb: 6.3V; .15A; tubular; 
bayonet base     

Part of Tuner AT-82, 

Note: All resistors are insulated carbon type 
unless otherwise specified. 

R-l 6R6270 
R-2 6R6032 

220 10% 1/2W  
470,000 20% 1/2W, 
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R-3 6R6182 150,000 20% 1/2W  
R-4 6R6075 100,000 20% 1/2W  
R-5 6R6056 47,000 20% 1/2W 
R-6 6R5656 12,000 10% 1W  
R-7 6R5554 390 10% 1/2W  
R-8 6R5732 15,000 10% 2W  
R-9 6R6010 330 20% 1/2W  
R-10 6R6001 68,000 20% 1/2W  
R-ll 6R6056 47,000 20% 1/2W  
R-12 18A501857 Volume control; 500,000f 

tapped at 50,000.  
R-13 6R6054 10,000 20% 1/2W  
R-14 18A501754 Tone control; 500,000... 
R-15 6R6004 1 meg 20% 1/2W  
R-16 6R6004 1 meg 20% 1/2W  
R-17 6R6161 1500 20% 1/2W  
R—18 6R2122 4.7 meg 20% 1/2W  
R-19 6R6015 220,000 20% 1/2W  
R-29 17A502225 Wirewound; 30   

Spark Plate 
SP-1 IA501755 Spark Plate Assembly ... 

Transformers 
T-l 248485553 

or 24X502819 IF, 455 Kc: complete.,.. 
T-2 24K485555 Diode, 455 Kc: complete  
T-3 24B580274 IF trap, 455 Kc; complete... 

SPEAKER AND POWER UNIT -CHASSIS PARTS -ELECTRICAL 

Capacitors 
C-20 8R71911 Paper; .03 mf 400V  
C-21 8C580845 Paper: .5 mf 100V  
C-22 8R490449 Paper: .02 mf 1000V  
C-23 23A473015 Electrolytic: 30-30-20 mf/ 

350-300-25V  
C-24 8R71911 Paper: .03 mf 400V........ 
C-25 8R490437 Paper; .003 mf 400V  

Vibrator 
G-l 48B3333 Vibrator, non-sync: 4-pln... 

Coil 
L-16 24A472535 Choke, hash    

Speaker 
LS-1 50C502337 

or 50C501778 
or 50C502190 Speaker, PU; 6" x 9'* oval; 

3.2 ohm VC   

Resistors 

Note: All resistors are carbon Insulated type 
unless otherwise specified. 

R-20 6R5614 56 10% 1/2W  
R-21 6R5614 56 10% 1/2W      
R-22 6R476130 2200 20% 2W   
R-23 6R6015 220,000 20% 1/2W  
R-24 GR6069 2200 10% 1/2W  
R-25 6R6407 220,000 10% 1/2W  
R-26 GR6320 10,000 10% 1/2W  
R-27 6R6015 220,000 20% 1/2W  
R-28 6R6336 270 10% 1W  

Transformers 
T-4 25C501644 Power transformer  
T-5 25B501722 Output transformer  

CONTROL UNIT - CHASSIS PARTS - MECHANICAL 

7B501750 Bracket, dimmer and tone control 
retainer      

30K501917 Cable and Plug Assembly, power  
42B485548 Clip, coll can mtg doz 
42A501781 Clip, hair-pin (dial scale bracket 

retainer) doz 
11M8944 Cord, dial: #18; nylon; black,...yd 
1X502120 Dial Scale and Bracket Assembly.... 
1X502091 Dial Scale Support Bracket Assembly: 

Includes dimmer control resistor 
and shoulder rivets,..,,,,   

9K471264 Gromroet, insulating (on power & 
battery leads)  

36B501748 Knob, dimmer control   
36B501747 Knob, tone control  
9K502087 or 
9K502241 Lead Assembly, radio to Ignition 

switch: includes fuse  
1K501718 Pointer and Slider Assembly   
1X502121 Pushbutton and Arm Assembly (for 

OFF and DIAL)    
1X502122 Pushbutton and Arm Assembly (for 1, 

2, 3, 4 & 5)  
5K71246 Rivet, shoulder; stl; nkl pi (dial 

cord guide)  
34B501752 Scale, dial: plastic    
43K501785 Sleeve, pushbutton coupling.,.,, 
9A502226 Socket, pilot light: includes 

bracket; R.H; 2-1/4" & 4-1/2" leads 
9A502227 Socket, pilot light; includes 

bracket; L.H; 7" & 10" leads  
9K580218 Socket, tube; 7-prong; miniature; 

with dummy lug     
1A502228 Stud and Spring Wiper Assembly 

(dimmer control contact arm)  

CONTROL UNIT - HOUSING PARTS 

6IA501709 Crystal, dial: glass  
1X502102 Escutcheon & Dial Crystal Assembly. 
7B501715 Frame, dial crystal retainer  
15D501724 Housing, front; painted white  
15K501732 Housing, rear    
2A485540 Nut, hex: special; 7/16-28 x 9/16; 

stl; cad pi (escutcheon mtg)  
2S7999 Speednut (dial crystal retainer)doz 

SPEAKER AND POWER UNIT - MECHANICAL PARTS 

42A501782 Clip, speed (rain shield mtg)... 
42A4215 Clip, vibrator grounding   
32B501634 Gasket, speaker; rubber  
1X510121 Plate & Gasket Assembly, spkr mtg.. 
9A501887 Receptacle, 5-prong (for power 

cable)      
3S7457 Screw, sheet metal: #8 x 7/8 plain 

hex head; stl; cad pi (chassis 
mtg)  

3S8188 Screw, sheet metal: #10 x 1/2 plain 
hex head; stl; cad pi (spkr 
mtg)  

1X502364 Shield, rain; includes pads    
9A70208 Socket, tube: 4-prong (for vibrator) 
8A472534 Socket, tube; 7-prong; miniature... 
8K580218 Socket, tube: 7-prong; miniature; 

with dummy lug...,,  
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3AS01dlS Bolt, "J" (control unit assembly 
mtg) ;  

7B501623 or 
7KS01624 Bracket, spkr plate top mtg: right- 

hand      

Part 
Number 

7K501626 c 
7K501627 

1X502104 

15A485225 
8B580014 
2K501944 

1X500387 
36B501858 
4S7652 

4S400449 

2S2890 

2K502076 

3S400938 

4S400495 

7C502482 

Descript ion 

Bracket, spkr plate top mtg: left- 
hand     

Bracket and Clinch Nut Assembly 
(spkr & power unit mtg)  

Cap, pushbutton: chrome pi  
Capacitor, radio interference  
Clinch Nut: 1/4-20 (lower mounting 
bracket support ratg)   

Knob, tuning control: chrome pi,... 
Knob, volume control: chrome pi..,, 
Lockwasher, ext: tooth; #10; stl; 

cad pi (spkr & power unit assembly 
mtg)   

Lockwasher, split: 1/4"; stl; cad 
pi (bracket and clinch nut assem- 
bly, lower mounting bracket support 
mtg & speaker plate top mounting 
bracket ratg)     

Nut, hex: 10-32 x 3/8; stl; cad pi 
(speaker Si power unit assembly 
mtg)   

Nut, hex: 1/4-20 x 7/16; stl; cad 
pi (speaker plate top mounting 
bracket mtg)   

Nut, wing; 10-24; stl; cad pi 
(control unit assembly mtg)  

Screw, machine: 10-32 x 3/8; Phil- 
lips round head; stl; cad pi (lower 
mounting bracket support mtg). 

Screw, machine: 10-32 x 1/2; slotted 
hex head; stl; cad pi (speaker & 
power unit assembly mtg)   

Screw, machine: 1/4-20 x 1/2; plain 
hex head; stl; cad pi (bracket & 
clinch nut assembly, speaker top 
mounting bracket and lower mounting 
bracket support ratg)....,  doz • 

Support, lower mounting bracket.... 

Ref. Part 
No♦ Number 

TUNER - MODEL AT-82 

Description 

5ID502140 Automatic Tuner Model AT-82, 
complete: includes 51K510I70 
& 51K510171  

51K510170 Manual Tuner Assembly only; 
complete; Includes L-1,2,8, 
15, C-1,2,3,26 fe ant recep- 
tacle      

51K510171 Pushbutton Tuner Assembly, 
only: complete; includes L-3, 
4,5,6,7,9,10,11,12,13,14, 
PB switch, C-5,6,8 k 10.... 

Part 
Number 

Capacitors 
C-l 21K74661 
C-2 8C4529 
C-3 20A501889 

C-5 21K580178 
C-6 21K502851 
C-8 20A501888 

Descript ion 

Ceramic: 50 mmf 500V  
Paper; .006 mf 100V, 
Variable, mica: 20-80 mmf; 
includes brkt   

Ceramic: 10 mmf 500V  
Ceramic: 115 mmf 500V  
Variable, mica: 395-470 mmf; 

on same bracket as C-10.... 

Coi Is 
L-~i 24B580540 
L-2 24A510162 
L-3 thru 
L-7 

24K510163 
24K501921 

Choke, antenna   
Antenna coil, manual. 

L-10 thru 
L-14 

L-15 24A510164 

Antenna coll, PB (part of 
51K510171; not replaceable 
separately)   

RF coil, manual  
Oscillator padder coil, 

manua1  

Oscillator coil, PB (part of 
51K510171; not replaceable 
separately)    

Oscillator coil, manual  

Miscellaneous Tuner Parts 

42A502507 Clip, spring (manual drive 
shaft retainer)   

46A510160 Core, powdered iron: with 
screw (L-2, 8 & 15 tuning) 

5A501013 Gronmet, rubber (L-2,8 & 15 
tuning core ratg)  

2S9647 Nut, hex: 12-28 x 5/16 (PB 
osc coil mtg & tracking 
nut)     

2A510167 Nut, floating: 1 ear (on 
■' manual drive shaft)   

2A5101651.. Nut, lock: 2 ears (on manual 
drive shaft),,.    

9A472148 Receptacle, antenna....  
5A470101 Rivet, shoulder (pointer 

cord guide)     
47B501010 Shaft, manual drive  
46A510161 Sleeve, cpil; powdered iron 

(inside L-2, 8 & 15 coil 
shield cans) ............... 

41A510169 Spring, loading (on manual 
drive shaft)    

31A502144 Strip, terminal: 1 Insulated 
lug, #2 mtg    

31K590446 Strip, terminal; 2 insulated 
lugs, #2 mtg  

31A502143 Strip, terminal: 2 Insulated 
lugs, #3 mtg  
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MODEL 7XM21, 
Ch. HS-218 

GENERAL INFORMATION 

TYPE - FM-AM table model receiver 

TUNING RANGE - AM 535 to 1620 Kc If - 455 Kc 
FV 80 to 108 Mc IF - 10.7 Mc ani 

TUBE COMPLEMENT - 12BA6 
12BA7 
12BA6 
12BA6 
19T8 

- FM-AM RF Amplifier 
- FM-AM Converter 
- FM-AM IF Amplifier 
- FM IF Amplifier 
- FM Ratio Detector, AM 

Detector & 1st Audio Amp 
- Power Amplifier 

MM 

Rectifier - Selenium type 

POWER SUPPLY - 117V AC or DC, 40 watts 

mm 

ON-OFF SWITCH 
TUNING 

FM AM 

ANTENNA 4 GROUND 
INSTALLATION 6 OPERATING INSTRUCTIONS 

No outside antenna or ground is required for 
standard broadcast (AM) reception. A loop antenna 
for broadcast reception is located at the rear of 
the cabinet. 

An FM antenna, built into the power cord, 
eliminates the need foi; an external FM antenna when 
the receiver is used in normsl FM service areas 
such as are found in and for a few miles around 
metropolitan areas. In 'fringe* or weak signal 
areas, improved FM reception can be obtained by 
using an FM antenna mounted as high as possible. 
The FM antenna should be connected through a 300 
;ohm twin transmission line to the two screws on 
the rear of the set. Flefer to the instructions on 
the antenna panel for proper transmission line 
connections. Orient the antenna so that maximum 
volume of FM station or stations is obtained. 

NOTE: When the built-in FM antenna is used, 
connect the green lead from the chassis to the 
RIGHT-HAND terminal on the loop. Since the FM 
antenna is incorporated in the power line cord, 

SERVICE 
OPERATING NOTES: 

The chassis of this receiver is connected di- 
rectly to the power line. When operating the chas- 
sis (from AC line) outside of its cabinet, use an 
isolation transformer between the power line and 
the receiver to reduce the possibility of electri- 
cal shock. If an isolation transformer is not 
available, check the AC voltage between the chassis 
and the bench ground. If there is any indication 
of voltage, reverse the line plug before handling 
the set. 

When operating the receiver from an AC power 
line, reception can sometimes be improved by re- 
versing the plug in the power outlet. If the re- 
ceiver does not operate from a DC power line, after 
being turned on for a few minutes, reverse the plug 
in the power outlet. 

TO CALIBRATE DIAL: 

1. Turn the tuning knob counterclockwise until the 
end of its travel is reached, 
2. Through the hole in the bottom of the cabinet, 
loosen the Allen head setscrew in the pointer sleeve. 
3. Move the pointer until it coincides with the 
center of the "5" on the AM broadcast scale. 
4. Tighten the setscrew. 

NOTE: If the pointer is accidentally moved 

stretch the line cord to its full length to obtain 
strong FM reception. 

CAUTION: Do not connect antenna or chassis 
to water pipe, radiator, or other ground. 
CONTROLS 

POWER SWITCH 4 VOLUME CONTROL. The power ^witch 
and volume control are combined and are operated 
by the left-hand knob. 

BANOSWITCH. The small (inner) right-hand knob 
selects FM or AM reception. Rotate the knob clock- 
wise for AM or counterclockwise for FW. 

TUNING. Tuning of both FM and AM is accomplished 
with the large (outer) right-hand knob. The stan- 
dard broadcast dial (AM) is read in kilocycles by 
adding two zeros to the figures. The frequency 
modulation (FM) dial scale is read in megacycles 
(88 to 108). 

Tuning of FM stations should be done very 
carefully, for best sound reproduction,not neces- 
sarily for strongest volume received. 

NOTES 
by hand, it will be released from a detent in the 
pointer collar aaaembly, and no damage to the tuning 
mechanism will result. To reset the pointer, merely 
move it back and forth until it again engages in the 
detent. 

TO REMOVE POINTER: 

1. Remove the two screws holding the medallion, 
from beneath the cabinet. 
2. Turn the tuning knob until the pointer reaches 
the low frequency end of its range. 
3. Through the bole in the bottom of the cabinet, 
insert an Allen head wrench into the setscrew in 
the pointer sleeve and hold the wrench. Hiis keeps 
the sleeve from turning and breaking the dial string. 
4. Remove the nut and washers from the front of the 
pointer. 
5. Pull off the pointer. 

TO REMOVE CHASSIS FROM CABINET: 

1. Remove the pointer, as described above. 
2. Pull off the control knobs. 
3. From the rear of the cabinet, remove the two 
screws holding the chassis to the cabinet. 
4. Remove the two split plugs at the top of the 
loop, which hold the loop to the cabinet. 
5. Slide the chassis from the cabinet. 54P6002S3 
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ALIGNMENT 
, u . r , GENERAL INFORMATION 
I. Maximum performance can be obtained only if 3. Use a small fibre screwdriver for aligning th< 
extreme care is exercised during alignment. IF transformers. 

2. If AC power is used, it is recommended that an 
isolation transformer be placed between the power 
line and the receiver during alignment to avoid hum 
and electrical shocks. If an isolation transformer 
is not available, connect the low side of the signal 
generator to the receiver chassis through a .1 mf 
capacitor. 

ORDER OF ALIGNMENT AND 
1. Broadcast Band IF & RF Alignment 

a. 455 to 1620 Kc AM signal generator 
b. Low range output meter 

2 (A) FM Band IF & RF Alignment (Preferred Method) 
BROADCAST BAND - 

1. Connect the AM signal generator as in chart be- 
low, with 400 cycle, 30% modulation. 

2. Connect the output meter across the speaker 
voice coil. Throughout alignment reduce the genera- 
tor output to a level which produces less than .40 
volts across the voice coil, to avoid overloading 

DUrriY 
ANTENNA 

GEKcRATOR 
CONNECTION 

4. Refer to Figure 2 for the location of all align 
mcnt trinroers and cores. 

5. As the stages are brought into alignment, re* 
duce the signal generator output to a low value t< 
avoid overloading the receiver. 

EQUIPMENT REQUIRED 
a. 10.7 to 108 Mc FM signal generator 
b. Oscilloacope 

(B) FM Band IF & RF Alignment (Alternate MetV»o< 
a. 10.7 to 108 Mc signal generator (unmod.) 
b. Low range DC electronic voltmeter. 

IF & RF ALIGNMENT 
the receiver. 

3. Set the bandswitch to the AM positiou. 

4. Turn the receiver volume control to maximua 

5. Proceed as shown in the following chart. 

GANG  
SETTING ADJUST 

IF ALIGNMENT 
1. 1 .1 mf 

RF ALIGNMENT 
2. | .1 mf 

Grid of conv. 
V-2 (pin 7. 

Grid of conv. 
V-2 (pin 7. 
12BA7) 

Across radia- 
tion loon** 

455 Kc 

1620 Kc 

1400 Kc 

Fully 1, 2, 3 & 
opened 4 (IF cores) 

Fully 5 
opened (BC osc) 

Tune in 

REMARKS 

Adjust for maximum. 

Adjust for ucimum. 

Adjust for maximum. 
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HO DEL 7XM21, 
Gh. HS-218 

4. If, after the receiver has been aligned as above, it is found to be badly off calibration, it will be ne- 
cessary to adjust oscillator core (7) as follows: connect the generator to the grid of the converter tube 
and, with the gang fully closed, adjust core (7) at 535 Kc. It is advisable to repeat the oscillator ad- 
justments at 1620 Kc and 535 Kc several tines until the tuning range is correct. Core (7) hat been pre-eet 
at the factory and normally should require no retuning. 

If difficulty is encountered in tuning trimmer (5), adjust trimmer (6) to H turn from tight. 

••Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep 
loops at least 12 apart. 

FM BAND - IF & RF ALIGNMENT (PREFERRED METHOD) 

1. The following FM alignment procedure, using an 
FM signal generator and an oscilloscope, is to be 
preferred because the actual response pattern may 
be observed on the scope and adjusted for best 
symmetry and maximum amplitude. 

2. Connect the vertical input terminals of the 
oscilloscope between the chassis and the junction 
of resistor R-24 (33K) and capacitor C-29 (1000 iwnf). 

3. Connect the FM signal generator sync voltage 
output terminals, through a phase shifting network, 
to the horizontal input terminals of the scope, as 
in Figure 3. (Other values of resistance and capa- 

DIM4Y 
STEP ANTENNA 

IF ALIGNMENT 
| 1000 mmf 

1000 mmf 

GENERATOR 
CONNECTION 

Grid of 2nd IF 
Amp V-4 (pin 1, 
I2BA6) 

GENERATOR 
FREQUENCY 

10.7 Mc 
±100 Kc dev. 

1000 mnf 

1000 mmf 

1000 mmf 

RF ALIGNMENT 
7. I 270 ohms 

Grid of 2nd IF 10.7 Mc 
Amp V-4 (pin 1, ±100 Kc dev. 
12BA6) 

Grid of 1st IF 10.7 Mc 
Amp V-3 (pin 1, ± 100 Kc dev 
12BA6) 

Grid of conv. 
V-2 (pin 7, 
12BA7) 

Grid of conv. 
V-2 (pin 7, 
12BA7) 

4 
FM terminals 
on loop 

10.7 Mc 
±100 Kc dev 

10.7 Mc 
±100 Kc dev 

87.5 Mc 
± 22K Kc dev 

270 ohms 

270 ohms 

FM terminals 
on loop 

FM terminals 
on loop 

90 Mc 
± 22K Kc dev 

105 Mc 
± 22% Kc dev 

citance may be required, depending upon the scope). 
The phasing control should be adjusted to give only 
one trace on the scope. NOTE: If the FM generator 
has a built-in phase control, the phase shifting 
network is not necessary. 

4. Set the bandswitch to the FM position. 

5. Throughout alignment, reduce the generator out- 
put to keep the signal just above the noise level, 
to avoid overloading the receiver. 

6. Proceed as shown in the following chart. 

TUNER 
SETTING 

Fully 
opened 

Fully 
opened 

Fully 
opened 

Fully 
opened 

Fully 
opened 

Fully 
closed 

Fully 
closed 

Tune in 
signal 

Tune in 
signal 

ADJUST 

(ratio det 
pri) 

.10 

(ratio det 
sec) 

11 & 12 
(2nd IF sec 
A pri) 

13 & 14 
(lat IF sec 
& pri) 

II, 12. 
13 & 14 

15 
(osc adj 
nut) 

16 
(RF adj 
nut) 

17 
(RF tun- 
ing plug) 

16 
(RF adj 
nut) 

REMARKS 

Adjust for maximum amplitude of 
pattern.* 

Adjust for symnetrica1 curve, as 
shown in Figure 4. 

Repeat steps 1 & 2 for maximum 
amplitude and best syniDetry. 

Adjust for maximum amplitude of 
pattern.* 

Adjust for maximum amplitude of 
pattern." 

Readjust for maximum amplitude 
and best synmetry. 

Adjust for maximum amplitude of 
pattern.* 

Turn counterclockwise until core 
is at bottom of pipe, then turn 
four turns clockwise. 

Adjust for maximum amplitude of 
pattern.* 

Adjust for maximum amplitude of 
pattern.* 

Repeat steps 9 A 10 until no fur 
ther adjustment is necessary. 

•An output meter across the speaker voice coil will also indicate maximum amplitude. It should not be used 
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FM OSC. CORE 
ADJUSTING NUT 

87.5 MC 

FM RF CORE 
ISlADJUSTING NUT 
•r/ 105 MC 

CHASSIS TOP 

'vTTn 
50C5 

r v-i > 
I2BA6 

X ^"2 > 
12BA7 BC OSC. 

TRIM. 
1620 KC 

FM 
ratio DET 

AM 
DIODE 

«S! 
m 

C-20s 

2BA6 
' V-4N 
2BA6 ELECT 

BC ANT, 

t400KC 

455KC 10.7 MC 10.7 MC 455KC 10.7MC 

o 0 

n n 

r V-3 > 
12BA6 

<SH3 
BC OSC. 

CORE 
535 KC 

A/-4\ 
I2BA6 

/C-20\ 
(ELECT, 

7 
I2BA7 

FM RF 
TUNING PLUG 

90 MC 

X SEC. 
T-3,/ 

. FM 
V IF 

(l2BA6) 

s SEC. 
T-60^ 

AM 
VplODE 

T-70 
FM 

iRATIO DET/ 

50C5 

CHASSIS BOTTOM 

ET NO. 60CS00244-0 

FIGURE 2. TUBE & TRIMMER LOCATIONS 
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FM SIGNAL 
GENERATOR 

SYNC VOLTAGE 
, OUTPUT 

OSCILLOSCOPE 

PHA3C SHIfTlNO- ClRCUlT 
TO HIGH 8IOC ♦ OF HCVR. VOL. CONT 
jo low side ■•■or rcvp. VOL CONT, 

F I QURE 3. 
FM SIGNAL GENERATOR A OSCILLOSCOPE HOOK-UP 

j I0.7MC j 
-75KC +75KC 

FIGURE 4. 

RATIO DETECTOR WAVEFORM 

FM BAND - IF & RF ALIGNMENT {ALTERNATE METHOD) 

1. The following procedure for FM aligniaent, with 
an unmodulated carrier generator and a DC elec- 
tronic voltmeter, is not as desirable as the pre- 
ceding method; but it may be used if no FM gen- 
erator is available. 

2. Connect the signal generator as in chart below, 
with no modulation. 

3. Set the bandswitch to the FM position. 

4. Except in step 2 below, connect the electronic 
voltmeter across resistor B-23 (1SK) in the ratio 
detector stage. 

5. Throughout alignment reduce the signal gen- 
erator output to a value which produces no more 
than a 5 volt rise above no signal voltage, to avoid 
overloading the receiver. 

6. In step 2 below, connect two 100K ohm resistors 
in series across R-23. Connect the electronic volt- 
meter between the volume control side of resistor 
R-24 (33K) and the junction of the two 100K re- 
sistors, with the low side of the meter at the 100K 
resistors. 

7. Proceed aa shown in the following chart. 

STE*> 
DUMMY 

ANTENNA 
GENERATOR 

CONNECTION 
GENERATOR 
FREQUENCY 

TUNER 
SETTING ADJUST REMARKS 

 1  
IF ALIGNMENT 
1. 1000 mnf Grid of conv. 

V-2 (pin 7. 
12BA7) 

10.7 Mc Fully 
opened 

9, 11, 12. 13 & 
14 (IF cores) 

Adjust for maximum. 

2. 1000 maf Grid of conv. 
V-2 (^in 7, 
12BA7) 

10.7 Mc Fully 
opened 

10 
(ratio det sec) Adjust for zero. (Connect 

meter as in step 6 above). 

RF ALIGNMENT 
3. 270 ohms FM terminals 

on loop 
87.5 Mc Fully 

c1osed 
15 

(oso adj nut) 
Adjust for maximum. 

4. Fully 
closed 

16 
(RF adj nut) Turn counterclockwise until 

core is at bottom of pipe, 
then turn four turns clock- 
wise . 

5. 270 ohms FM terminals 
on loop 

90 Mc Tune in . 
signal 

17 
(RF tuning plug 

Adjust for maximum. 

6. 270 ohms rM terminsls 
on loop 

105 Mc Tune in 
signal 

16 
(RF adj nut) 

Adjust for maximum. 

7. - - • ■ Ilepeat steps 5 & 6 until nB 
further adjustment is ne- 
cessary. 
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MODEL 7XM21, 
,Gh. HS-218 

REPLACEMENT PARTS LIST 

DESCRIPTION OESCRIPTIOK 

CHASSIS PARTS - ELECTRICAL 

CAPACIimS 
C-1A, B 19B691877 
C-2 8B982I 
C-3 21K470323 
C-4 2IK478410 
C-S 8K470606 
C-6 21K77373 
C-7 21B77286 
C-8 21B77286 
C-9 21R2743 
C-10 21K28816 
C-ll 2IA690688 
C-12 21K478410 
C-13 21K478410 
C-14 21A470789 
C-I5 21A470789 
C-16 21K482726 
C-17 21K691948 
C-IS 2IK482726 
C-19 8K9824 
C-20 23B690539 
C-21 8R9813 
C-22 8R9802 
C-23 21K790912 
C-24 8K9824 
C-25 21K482726 

C-26 21K77375 
C-27 21B484337 
C-28 23K690543 
C-29 21K478410 
C-30 21K77373 
C-31 8R9813 
C-32 8R9810 

Variable: 2-gang   
Paper: .05 mf 200V   
Ceramic: 15 mmf 500V    
Ceramic: 1000 mmf 500V   
Paper: .05 mf 400V ........... 
Ceramic: 47 mmf 500V   
Ceramic: 100 mmf 500V   
Ceramic: 100 mmf 500V   
Mica: 50 mmf 5% 300V   
Ceramic: 24 mmf 500V   
Ceramic: 85 mmf 500V   
Ceramic: 1000 mmf 500V   
Ceramic: 1000 mmf 500V   
Ceramic, disc type: 5000 mmf 450V 
Ceramic, disc type: 5000 nmf 450V 
Ceramic, disc type: 10,000 mmf 450V 
Ceramic: 150 nmf 500V   
Ceramic, disc type: 10,000 mmf 450V 
Paper: .002 mf 400V   
Electrolytic: 50-50-50 mf/I50V.. 
Paper: .005 mf 600V   
Paper: .02 mf 400V   
Ceramic: 2000 nmf 500V   
Paper: .002 mf 400V   
Ceramic, disc type: 10,000 nmf 

450V  
Ceramic: 220 mmf 500V   
Ceramic, dual: 250 nmf, 250 nmf. 
Electrolytic: 3 mf 50V   
Ceramic: 1000 mmf 500V  
Ceramic: 47 mmf 500V ......... 
Paper: .005 mf 600V   
Paper: .25 mf 100V    

CAPACimB-MSlSTDR 
CR-1 21A473040 Capacitor-Resistor: 100-100 nmf 

& 47,009 ohms   

HECTIFIER 
E-l 48B482807 Rectifier, selenium: half-wave; 

150 ma   

24C692186 

24A692148 
24A692148 
24A484025 
24C690584 

24K600519 

24A691847 
24A791081 
24A692148 
24K780128 
24A692148 

Antenna Loop & Panel Assembly: 
complete    

RF Choke   
RF Choke      w.-.... 
RF Choke   
Inductor & Capacitor Assembly: 

FM RF; less tuning core  
Inductor & Capacitor Assembly: 

PM osc; less tuning core  
RF Choke   
RF Choke   
RF Choke   
RF Choke   
RF Choke   

SPEAKER 
LS-1 50C600135 Speaker: 5-1/4" PM; 3.2 ohm VC 

exch 

RESISTWS 

Note: All resistors are insulated carbon type un- 
less otherwise specified. 

R-l 6R2039 68 10« ^   
R-2 6R6069 2200 10%   
R-3 6R6028 22,000 20% KW  
R-4 6R6012 33,000 20%   
R-5 6R6056 47,000 20%   
R-6 6R3933 220 20% 14*  
R-7 6R3927 2.2 meg 20% ^  
R-8 6R2122 4.7 meg 20%   
R-g 17A690578 *ire wound: 22 10% 1.5W  
R-10 6R3953 100 10% 2W  
R-ll 6R476116 270 10% 2W   
R-12 6R2039 68 10% KW  
R-13 6P2039 68 10% ^   
R-14 6R3933 220 20% KW   
R-15 6R6028 22,000 20%   
R-16 6R6032 470,000 20%   
R-17 6R6291 560 10% W  
R-18 6R6032 470,000 20% HW  
R-l 9 6R5660 180 10% ^  
R-20 6R5683 27 10% ^   
R-21 6R6036 3300 20% W  
R-22 6R2122 4.7 meg 20% ft*  
R-23 6R6477 15,000 10% ft*  
R-24 6R6012 33.000 20% ft*    
R-25 18A690549 Volume Control: 1 meg; with on- 

off switch   
R-26 6R5554 390 10% ft*  

SWITCHES 
S-l On-Off Switch (on vol control).. 
S-2 40B690538 Bandswitch, AM-FM   

TRANSFORMERS 
T-l 24A690544 
T-2 24K691878 
T-3 24B690540 

T-4 24B692193 

1-0 ^«DOVUO»l 

T-6 24B692193 

T-7 24B690542 

T-8 25B690536 

FM Antenna Input Transformer.... 
BC Oscillator Coil   
lat FM IF Transformer (orange 
dot): 10.7 mc; complete with 
capacitors and cores, less 
shield     

AM IF Transformer (blue dot): 
455 Kc; complete with capaci- 
tors and coresi less shield.... 

2nd FM IF Trarrsfrmnei (yell ow 
dot): 10.7 mc; complete with 
capacitors and cores; less 
shield   

AM Diode Transformer (blue dot): 
455 Kc; complete with capaci- 
tors and cores; less shield.... 

Ratio Detector Transformer: 
10.7 mc; complete with capaci- 
tors, cores, and shield  

Audio Oitput Transformer  
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PART 
NUMBER DESCRIPTION 

PART 
NUMBER DESCRIPTION 

CHASSIS PARTS - MECHANICAL 

43A4326 

1X690717 

7K692144 
7K692146 
7C690567 
43A692172 
42K690561 

42A690560 

42B482867 

1X692227 

14A482844 

3S488011 

Ball, steel: 1/8" dia (pointer de- 
tent)   

Bracket Assembly, tuning core mtg: 
includes shoulder rivet & anti- 
backlash clip   

Bracket, loop mtg   
Bracket, rectifier mtg    
Bracket, tuner mtg (gang mtg)  
Bushing, pointer shaft: brass   
Clip, anti-backlash: single (on core 
mtg bracket)    

Clip, anti-backlash; double (on tuner 
mtg bracket)   

Clip, spring; blued finish (holds IF 
transformers)     

Collar Assemhly, pointer detent: with 
pin      

Cord, dial: core drive     
Cord, dial: pointer drive   
Cord, fine: with plug; 9 ft long.,,.,. 
Core, iron and screw (BF tuning core). 
Core, iron and screw: green dot (osc 

tuning core)     
Eyelet: .125 x .091 brass; nkl pi 
(core drive cord retainer)  

Eyelet, speaker mtg    
Gromnet, rubber (apkr cushion).,,,. 
Insulator, hakeiite (vol control & 
bandswitch mtg)    

Insulator, line cord: fibre; without 
lugs      

Insulator, line cord: fibre; with luga 
Lockwasher, int-ext: #8; cad pi 
(pointer drive pulley mtg)...... 

Lug, soldering: ^8 (on spkr mtg 
screw)       

Lug, soldering: #8 (on FW ant lead) 
Nut, hex: 4-40 x 1/4; cad pi (tuning 

core mtg)   
Nut, hex palnut: 3/8-32 x 9/16; cad 

pi (vol control & bandswitch mtg). 
Pad, rubber: 1 hole (gang mtg)  
Pad, rubber: 2 Hole (gang mtg)  
Pulley Assembly, pointer drive: SX" 
dia;      

Pulley, core drive; brass   
Rivet: ,088 x 1/8 stl; nkl p) (anti- 
backlash clip mtg)   

Rivet: .088 x 3/16 atl; nkl pi (min 
socket mtg)   

Rivet: .088 x 1/4 stl; nkl pi (noval 
socket mtg)   

Rivet: .122 x 5/32 stl; nkl pi (term 
strip mtg)     

Rivet, shoulder (on core mtg brkt) 
Screw, machine; 8-32 x 1/4 plain hex 
head; thread cutting type; cad pi 
(loop mtg)     

Screw, machine: 8-32 x 1/4 slotted 
locking head;' cad pi (gang mtg)... 

Screw, machine: 8-32 x 1/4 plain hex 
—i _ i i -      ■•ciuu, VMU yt ^uimei unve 

pulley mtg)   
Screw, machine: 8-32 x 5/8 slotted 
locking hex head; cad pi (spkr mtg) 

Screw, sheet metal: #6 x 3/16 PKZ 
plain hex head; cad pi (tuner 
bracket mtg)      

Screw, sheet metal; #6 x 1/2 PKA plain 
hex head; cad pi (loop mtg brkt) 

Screw, sheet metal: #6 x 1-1/8 PKZ 
plain hex head; cad pi (selenium 
rectifier mtg)     

Setacrew: 8-32 x 1/8 Allen head; cad 
pi (core drive pul 1 ey mtg)     

3S9705 Setscrew: 8-32 x 1/4 Allen head; cad 
pi (pointer «dj sleeve mtg)  

1X692225 Shaft & Pulley Assembly, pointer: com- 
plete, but less pointer    

47K690573 Shaft, tuning: brass (fits over band- 
switch shaft)  

9K485936 Shield, coil (for IF tranafotmeta).... 
26A461521 Shield, tube; spring type   
43K692185 Sleeve, pointer: die caat; less pointer 

adj setscrew   
9K484167 Socket, tube: miniature; 7-prong   
9B692196 Socket, tube: noval; 9-prong (for V-5) 
9K692197 Socket, tube: noval; 9-prong (for V-2) 
41A690598 Spring, coil: 7 turns; cosmoline dipped 

(FW-BF core mtg)  
41K691840 Spring, coil: 8 turns; copper plated 

(FM osc core mtg)  
41A690732 Spring, compression (in pointer 

sleeve)    
41A14244 Spring, tension (core & pointer drive 

cord)  
31K85348 Sttip, terminal; 1 insulated lug; 

#2 mtg; 3/8" spacing    
31K86126 Strip, terminal: 2 insulated lugs; H2 

mtg; 3/8" spacing   
31K37493 Scrip, terminal; 2 insulated lugs; #2 

mtg; 1/2" spacing    
31K146SS Strip, terminal: 3 insulated lugs; #3 

mtg; 3/8" spacing    
31K22174 Strip, terminal: 4 insulated lugs; #4 

mtg; 3/8" spacing    
31K470747 Strip, terminal; 5 insulated luga; #3 

mtg; 3/8" spacing     
29A70422 Terminal, screw (antenna terminal 

on loop back)     
4A73639 Washer, 'C (holds tuning shaft)  
4K692188 Washer, *C' (pointer shaft mtg).,.. 
4A70873 Washer, fibre (pointer drive pulley 

mtg)   
4S7582 Washer, flat: S x .195 x .033; cad pi 

(pointer drive pulley mtg)  
4S7614 Washer, flat: 11/16 X 11/64 x .036 Stl; 

cad pi (loop mtg)...   
4K690571 Washer, shoulder; fibre (vol control 

& bandswitch mtg);    
4K482859 Washer, shoulder; fibre (loop mtg 

brkt)      
4B600149 Washer, spring (under pointer shaft 

pulley)       
CABINET PARTS 

16E691951 
36B692149 

36B692150 

36B692181 

2S7005 

13B692039 
38A25507 

52B692173 
3S2999 

4S1720 

4S1765 

4K485672 

Cabinet, table model: plastic; brown.. 
Knob, control: brown plastic (tuning 
knob)   

.Knob, control: brown plastic (AM-FV 
selector)     

Knob, control; brown plastic (volume 
control)    

Lockwasher, internal: #6; cad pi 
(pointer mtg)    

Nut, hex: 6-32 x 1/4 stl; cad pi 
(pointer mtg)   

Medallion: brass plated .......... 
Plug, split (mounts loop to cabi- 
net)      

Pointer, dial   
Screw, machine: 6-32 x 5/8 slotted 

locking hex head; cad pi (medallion 
mtg)    

Screw, thread cutting; #8 x 3/8 plain 
hex head; cad pi (chassis mtg),.. 

Washer, flat: 3/8 x .156 * .030 stl; 
cad pi (medallion mtg)  

Washer, flat: .147 x .015 stl; cad 
pi (pointer mtg)  

Washer, spring (pointer mtg),  



MODEL 9NP, Ford 
#8A-18605~A3 

GENERAL INFORMATION 

TYPE - Automotive superheterodyne receiver with external speaker. 

TUISING RANGE - 540 to 1610 Kc IF - 265 Kc 

TUBE COMPLEMENT - 6.S\7Crr - RF Amplifier 
6SA7(Tr - Converter 
6SK7GT - IF Amplifier 

OPERATES FROM - 6 volt storage battery 

650701 - Detector, AVC & AF Amplifier 
6V6GT - AF Output Amplifier 
bXSCT - Rectifier 

TO SET THE PUSH BUTTONS 

Automatic push button tuning is provided for 
selection of five favorite local stations. The 
five push buttons may be adjusted to any of the 
desired stations. In order to simplify the iden- 
tification of these stations, it is advisable to 
set the push buttons in sequence according to their 
frequencies, beginning with the station broadcast- 
ing on the lowest frequency and progressing to the 
station broadcasting on the highest frequency. The 
push buttons should be set up during the daytime be- 
cause at night, distant stations will be heard with 
the same intensity as local stations, making it 
difficult to select local stations. To set the 
push buttons proceed as follows: 

1. Collapse the antenna. 

2. Turn the receiver on and allow it to operate for 
at least fifteen minutes in order for each part to 
reach normal operating temperature. 

3. Loosen the first push button on the left by 

turning it (with your fingersIcounterclockwise 
one turn. 

4. Select the station desired and with low volume 
tune it in by turning the manual tuning knob. Tune 
very carefully for clearest reception, 

5. Press the first push button in firmly, then re- 
lease and tighten (with yo^c fingers) by turning 
clockwise. 

The first push button is now set for this 
station selection. Follow the above procedure for 
setting each of the other four buttons. 

When the five push buttons have been set to 
the desired stations, return the antenna to the 
lowest position necessary for good reception. It 
is only necessary to press a push button to re- 
ceive the station for which the adjustment was mede. 
The dial pointer will automatically indicate the 
frequency of the selected station. 

IF TRANSFORMER CHANGES 
The Detrola 1st IF transformer T-l, Detrola 

Part No. D71193-1 and the Detrola 2nd IF trans- 
former T-2. Detrola Part No. D71192-1 have been 
replaced by transformer of another make, Motorola 
Part Nos. 24B580193 and 24K580194 respectively. 
The above mentioned Motorola Transformers are 
mechanically and electrically not' intercliangeable 
with the Detrola Transformers. A 33,000 ohm re- 
sistor, which was mounted internally on the De- 
trola 2nd IF transformer, will be mounted ex- 
ternally to the transformer where the Motorola 
transformer Part No. 24K580194 is used. 

54P591046 



ALIGNMENT 

MODEL STO', Ford 
#6A-l8805-A3 

Connect the receiver 'A' lead and receiver 
chassis to a 6 volt storage battery. Holate vol- 
ume and tone controls to maximum clockwise posi- 
tion. Connect an output meter across the speaker 
voice coil. Use an insulated screwdriver for 
making all adjustments. For greatest accuracy, 
keep output of receiver at approximately 1 watt 
(1 watt T 1.79 volts on output meter) throughout 
alignment by reducing generator output (not re- 

ceiver volume control) as stages are brought into 
alignment. Remove receiver escutcheon and top & 
bottom covers to expose all alignment adjustments. 
See Figure 1. 

Pointer is calibrated by tuning in a 1300 Kc 
signal and then set pointer to 1300 Kc after loosen- 
ing its adjusting screw. Sec Figure 1. 

DUWY GENERATOR GENERATOR TUNER 
STEP ANTENNA CONNECTION FREQUENCY SET TO ADJUST 

IF ALIGNMENT 
1. j .1 mf Converter grid 265 Kc HF end stop 1,2,3 & 4 

RF ALIGNMENT 
2. See 

Fig. 1 

3. See 
Fig. I 

4. See 
Fig. 1 

(bSATGT pin 8) 

Ant. rccept 1610 Kc HF end stop* C-14,C-11 
C-l 

Ant. recept 1400 Kc Move carriage L-6, L-5, 
•in' 5/16" L-2 
from HF end 
stop position. 
See Figure 1. 

Ant. recept 1610 Kc HF end stop C-14 
C-ll 
C-l 

accuracy 

I | . ■ . . 
5. Repeat steps 3 & 4 until no further increase is obtainable. After 

adjustments in place with speaker cement, 

SENSITIVITY CONTROL 
6. See 

Fig. 1 Ant. recept Set to Tune for Sensitivity 
600 Kc & maximum control 

•4 micro- 
volts 
output 

ANTENNA TRIhWER ADJUSTMENT 
7. 1 - 1 

trimmer •dj. 

Weak sta- C-l 
tion at 
approx. 
1400 Kc 

C-l ANT ^ ANTtHNA TWIMUtlT^— / HtCEPTACLE 

'U* \ /' c«*v \ * ■a.f B5K7 1 I SSA7GT | 

S) (csSTOT 

UNTCT MUUSTUtNT SCWtV 
Mr 10 S/16 Of EKTSEUt HF TRAVEL FOR 1400 KC  

FIGURE I. TUBE AND TRIMMER LOCATIONS 



PAGE 22-206 MOTOROLA 

MODEL 9WP, Ford 
#8A-l8803'-A3 
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PAGE 22-208 MOTOROLA 

MODEL 9MF, Ford 
#3A-l8805-A3 

FORO 
PART W. 

DETROLA 
PART NO. 

VIKATOR 
V-l 5IA18885 

A-54514-2 
A-54517-2 
A-54517-2 
A-54518-2 
A-54519-3 
A-54577-2 

B-70347 

CHASSIS PARTS - MECHANICAL 

A-71086-1 
B-71088 
A-71191 
A-55261 
C-71062-1 
B-71035 
B-71039 
X-71230 
A-71076 
A-55247 
B-71090-1 8A-18824-A2 

8A-18830-A2 
8A-18817-A2 

51A18847 

MOTOROLA 
PART NO. DESCRIPTION 

Tube, vacuum; 6SA7Gr (Ojnverter) ... 
Tube, vacuum: 6SK7GT (RF Amplifier) 
Tube, vacuum: 6Sli7CT (IF Amplifier) 
Tube, vacuum: 6SQ7CT (Detector) .... 
Tube, vacuum: 6V6CT (Output)    
Tube, vacuum: SXSGT (Rectifier) .... 

B-912131 Vibrator, 4-prong 

B-71057-I 
X-7123S 
EK122E02 

A-54901 
W141T02 

HflllT02 
BH1A120A 
B-71189 
ER393G03 
BV321005 
BV321C02 

BV321D02 X910002 

BV321H02 
D-71045 
BSF14O02 

BP928002 3S488298 

B-71089 
B-71044 
A-70302 
B-71074-1 
B-71074-2 
A-71079 
A-55366 
A-70301 
A-71096 
A-70300 
A-70277 

A-912109 Bracket, front cover mounting        
B-912132 Bracket, dial scale      
A-9I2110 Clip, pointer retaining  
A-912111 Clip, vibrator grouhd   
C-912145 Cover, bottoa:! front   
1X580306 Cover, power supply   
B-912133 Crystal, dial        
1X580303 Escutcheon Assembly: includes bracket & grounding spring. 
3OK580711 Housing, fuse   
A-912112 Insulator, armite (volume control mounting)   
1X580525 Knob, manual: includes spring: chrome plated   
B-912134 Knob, tone control: chrome plated   
1X580521 Knob, volume control; includes spring; chrome plsted ... 
4S7666 Lockwasher, external; #6; steel; cad pi (filler capa- 

citor mounting)          
29R3025 Lug, soldering: hot tin      
2A590913 Nut, he«: 1/2-28 x 11/16-1/8 thick; stl; cad pi 

(vol. cont mtg)  *  
2S2876 Nut. hex: 1/2-28 x 3/4; steel; cad pi   
2S488296 Nut, speed    
B-912135 Pointer, dial   
5S8497 Rivet; .088 x 1/8 steel; nkl plated (dial scale brkt mtg 
X910007 Rivet: .122 x 1/8 steel; blsck dip (spring grounding mtg) 
X910022 Rivet: .122 x 1/8 steel; cad pi (power supply cover 

spring mounting)        
X910002 Rivet: .122 x 5/32 steel; cad pi (tube socket mtg, dial 

light socket mtg, filter capacitor mtg, sensitivity con- 
trol mtg, terminal strip mtg and antenna socket meg).... 

SS7703 Rivet: .122 x 7/32 steel; pol nkl (vib. clip mtg., 
soldering lug mounting)   

X910006 Rivet: .122 x 9/32 steel; cad pi (spark plate mtg)   
D-912146 Scale, dial     
3S7205 Screw, machine; 8-32 x 1/4 slotted hex head; steel; csd 

p) (power transformer mounting and variable capacitor 
bracket nounting)     

3S488298 Screw, sheet metal: #8 X 1/4 PKZ slotted hex head; steel; 
cad pi (output transformer mounting, shield mounting, 
etc.)       

B-912136 Shield, dial    
B-912137 Shield, interference   
A-912113 Socket, antenna connector      
B-912138 Socket, dial light & lead (4")   
B-912I3Q Socket, dial light & lead (12")   
A-912114 Socket, speaker: 3-prong    
9A590099 Socket, tube: octal; molded     
A-912116 Socket, tube: 4-prong, wafer   
A-912IS0 Spring, grounding (used on escutcheon)     
41A485380 Spring, knob retaining (used on manual and volione cont).. 
A-91211S Spring, shield (used on power supply cover)   



MOTOROLA PAGE 22-2C 

MODEL 9^F, Pore 
#(3A-16805-A3 

BlfSlOlOl X910003 Strip, terminal: 1 insulated lug, Jkl mtg, J/e" spacing... 
BY520102 X910004 Strip, terminal: 2 insulated lugs, ?2 gnd; 3/8" spacing.. 
BYS50104 X910005 Strip, terniinal: 4 insulated lugs, ^2 mtg, 3/6" spacing.. 
A-54901 29R3025 Terminal, ground   
HI-T2IU02 4S1719 Washer, flat: 3/,!-<»/64.1/32; steel; cad pi (spark 

plate mounting)    
A-7(1311 A-dl2140 Washer, flat; arrr.ite (fuse housing)    
A-71048 A-912117 Washer, shoulder: nylon (spark plate mounting)   

HOUSING, MOUhTIKG PARTS 4 ACCESSORIES 

8C18801 
51AF-18827 

8A-18888 
8A-18870 
1GA18811-A 

51A5R0607 

30K580703 
B-71078 H-912140 
B-70323 B-912141 
D-71063-1 0-912147 
0-71061-1 0-912148 
A.71211 A-912118 
PK202K02 4S7693 
FK121R02 2S7022 
rfiI41202 2S8397 
HV141102 2A590913 

A-55243-l A-912119 
C-71059 32C580584 
B.55207-1 B-912151 

RP928C02 3S488298 

BP238G02 3.S7463 

B-71040 A-912142 
A-71091 A-912120 
A-70259 A-912121 
A-71083 1X580308 
A-71082 1X580307 

Bracket, replacenent rear mounting (to be used when 
welded stud on back of housing breaks oil)   

Cable, fuse    
Capacitor, distributor: .5 mfd    
Capacitor, generator: .1 mfd   
Cover, bottom: rear   
Cover, top  '•  
Folder, operating instructions     
Lockwasher. split; 1 ./4W steel; cad pi (rear mtg)   
Nut, hex: 1/4-20 x T'lb steel; cad pi (rear brkt mtg). 
Nut, hex: 1/2-28 x 5/8 steel; cad pi (rear ir.tg)  
Nut, hex; 1/2-28 x 11/|6;-1'8 thick; steel; cad pi 

(volume control mtg. escutcheon mtg)   
Nut, wing; 8-32 steel; cad pi (speaker mounting)   
Screen and Casket Assembly, speaker   
Screw, machine: lfl'32; hex head special (bottom cover 

mounting)   
Screw, sheet metal: «8 x 1/4 PhZ slotted hex head; 
steel; cad pi (top fov*i im<-i ting)   

Screw, sheet metal; Aft x 1 '2 f1\Z slotted round head; 
steel; cad pi (hood bonding strap mtg)   

Bracket, rear support    
Strap, hood bonding    
Suppressor, distributor   
Suppression kit   
Installation kit     

G. I. TWER UNIT 4 PARTS - MECHANICAL - 8072 

X-71280 B-912080 Bracket - Shaft Supported   
X-71276 B-912043 Bushing & Disc Assembly Clutch   
X-71275 B-912037 Clutch Disc Assembly (Crown Gear) ... 
X-71277 Clutch Pressure Spring   
X-71256 Gronnet - Coil Mtg - Oac   
B-51427-12 Gromnet - Coil Mtg BF & Ant    
B-71240 B-9I2065 Push Button & Screw Assembly 8-32 thd 
X-71278 B-912013 Shaft & Bush. Assembly - Manual Drive 
X-71279 B-912044 Spring - Tension Drive Shaft   
A-71198 41A912090 Spring - Pointer   
X-7I285 B-912084 Spring - Pointer Link     
X-71281 B-912033 Pinion &'Shaft Assembly  

SAMTAY TUNER UNIT 4 PARTS - MECHANICAL - 8072 

/ B-71160 Bushing & Disc Assembly Clutch   
B-71150 Clutch Disc Assembly (Crown Gear) ... 
A-71I37 Clutch Pressure Spring   
B-51427-12 Gromnet - Coil Mounting Osc  
B-51427-8 Grommet - Coil Mtg. RF & Ant   
A-71198 41A912090 Pointer Spring    
B-71145 B-912160 Push Button & Screw^Assembly 8-40 thd 
B-71195 Shaft & Bushing Assembly, Man. Drive 
A-71251 A-912123 Spring Tension Drive Shaft   
B-7I168 Spring Tension   r\ fl- —   0 C-L-fo 0*fli5D TAIIAUII « wXlffikW n-»•»*- * J »•••••••••••• 

G. I. OR SAHTAY TUNER UNIT 4 PARTS - ELECTRICAL - 8072 

A-55495 A-912101 Capacitor - Compensating 180 mmfd 
B-55523-4 A-912158 Capacitor - Trimmer   
X-71258 A-912153 Coil - Antenna   
X-71259 A-912155 Coil - Osc  
X-71257 A-912154 Coil - BF   
X-71262 A-912156 Cores   
X-71286 X-912159 (Cores Kit - Hardware   

(T-nut 
(Core Spring 
(Flat Washer 
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NOLEL HRO-50'] 

THE HR0-50-1 RADIO RECEIVER 

SECTION I. DESCRIPTION 

1-1. GENERAL 

The HR0-50-1 is a deluxe radio receiver featuring performance and versatility. Sixteen tubes, 
including a rectifier and a voltage regulator tube, are utilized in a superheterodyne circuit for 
the reception of code and phone signals throughout its frequency range of 60 to 430 kilocycles and 
U80 to 35,000 kilocycles. The HRO type receivers have long been outstanding and proven performers 
[in Communication and Amateur services. This new series of HRO-50-1 receivers feature many desirable 
"innovations emanating from the latest advances in receiver circuitry and mechanical design. It is 
housed in a new and enlarged cabinet styled in an attractive gray finish with a self-contained power 
supply adequately isolated from the R. F^. circuits. A calibrated, illuminated slide-rule dial pro- 
vides direct reading in megacycles for each of the General Coverage coil sets as well as an addi- 
tional bandspread scale for those coil sets incorporating this feature. A front-panel mounted os- 
cillator trimmer control is provided to assure precise calibration. Of course, the dial-driving 
mechanism still features the micrometer dial. Temperature compensation and voltage regulation of th« 
high-frequency oscillator as well as utilization of ceramic insulation in the coil sets and associ- 
ated connecting brush blocks provide stable operation and freedom from drift, A single front-panel 
mounted Control switch selects any one of the four modes of operation, C.W.. Phone, Narrow-Band F.M. 
or Phono. Sockets are mounted on the receiver chassis to accommodate the National Type NFM-83-50 FM 
adaptor and the National Type XCU-50-2 Crystal Calibrator unit. These accessories may be permanent- 
ly installed and switched On and Off by means of the front-panel switches. At the rear of the re- 
ceiver sockets are available for external use of the National Type S0J-3 Select-O-Ject and National 
Type 650S Vibrator Power Supply or battery power supply. The S-Meter circuit is designed so that 
the operator may adjust the sensitivity of the S-Meter. A push-pull audio system delivers the ut- 
most in audio frequency response and undistorted power output from the built-in output transformer. 
Other highlights include a six—position crystal filter, maximum bandspreading of the amateur bands, 
a quick-acting bandspread switch and a dimmer control for the slide-rule dial and S-Meter lamps. 

A standard equipment consists of a receiver, loudspeaker and coil sets A, B, C and 0. Coil 
sets Type E, F, G, H, J, AA, A8 and AC may be obtained as desired. Accessories available include 
the National types NFM-83-50 Narrow-Band F.M. adaptor, xcu-50-2 Crystal Calibrator, S0J-3 Select-0- 
Ject and 650S Vibrator Power Supply. 1 

1t2. CIRCUIT 

For all frequency ranges the circuit utilizes two tuned stages of radio frequency amplification, 
a tuned mixer stage, a high-frequency oscillator employing a tube separate from the mixer tube, a 
first intermediate frequency amplifier stage employing a variable-selectivity crystal filter and two 
'additional 1. r". amplifier stages all operating at U55 kilocycles, a combined second detector-automa- 
tic volume control stage, an s-Meter amplifier, a double-action adjustable threshold double-diode 
noise limiter, a first audio amplifier, a phase inverter, a push-pull audio amplifier and a beat 
frequency oscillator coupled to the second detector to provide^for C.W. reception. 

All voltages required by the receiver are supplied by a built-in power supply. A voltage regu- 
lator tube is used to regulate the plate supply to the high-frequency oscillator and the S-Meter am- 
plifier stages. 

1-3. ANTENNA INPUT 

Antenna input terminals are provided at the rear of the receiver. The input circuit is suitablt 
for operation witb a single-wire antenna, a balanced feed line or a low impedance 72-ohm unbalanced 
concentric transmission cable. The actual antenna input impedance is between 300 and 600 ohms de- 
pending on the frequency of the input signal. 



AGE 22-2 NATIONAL   

MODEL HRO-50-1 

1-4. TUBE COMPLEMENT 

The HR0-50-1 receiver is suppJied complete with tubes which are tested in the receiver at the 
t ime of al1gnment. 

The tubes employed are as follows: 

First R.F. Amplifier 6BA6 
Second R.F. Amplifier 6BA6 
Mixer 6BE6 
Hlgh-Frequency Oscillator 6C4 
First I.F. Amplifier 6K7 
Second I.F. Amplifier 6SG7 
Third I.F. Amplifier 6SG7 
second Detector - A.v.C. 6H6 
Roise Limiter 6H6 
S-Meter Amplifier - Phase Inverter 6SN7GT 
First A.F. Amplifier 6SJ7 
Audio Output (2) 6V6GT 
Beat Frequency Oscillator 6J7 
Voltage Regulator 0B2 
Rectifier 5VUG 

1-5. TUMIMC SYSTEM 

The frequency coverage of the HR0-50-1 Is covered in twelve bands as follows: 

COIL SET GERERAL COVERAGE 6AH0SPREAD 

30.0 MC. 
14.4 Mc. 
7.3 Mc. 
4.0 Mc. 

A 14.0 - 0
 

0 «C. 27.0 
B 7.0 - 14.4 Mc. 14. 0 
C 3.5 - 7.3 MC. 7.0 
D 1.7 - 4.0 Mc. 3-5 
E 900 - 2050 KC. 
F 480 - 960 Kc. 
6 180 - 430 KC. 
H 100 - 200 Kc. 
J 50 - 100 KC. 
AA 27.5 
AB 25 - 35 MC. 
AC 21.0 

AA 27. 5 - 30 MC. 
AB 25 - 35 MC. 
AC 21.0 - 21.5 MC. 

As shown above plug-in coil set types AA, AC. A, B, C and 0 provide bandspread coverage of the 
10-11, 15, 20, 40 and 80 meter amateur bands. The AA, AC, B. C. and 0 bands are spread out so as to 
cover 400 dial divisions while the A band is spread 430 divisions on the 500-division main tuning 
dial. This is accomplished by switching a small variable capacitor in series with each section of 
the main tuning capacitor, thus reducing its effective capacity range. All of the coil sets are 
factory aligned in the receiver using accurate crystal-controlled test oscillators thus assuring pre- 
cise ali gnment. 

The micrometer type dial drives the main tuning capacitor through a worm drive having a reduc- 
tion ratio of approximately 20 to 1. Backlash is eliminated by the use of a spring-loaded split 
worm wheel which assures positive drive In either direction at all times. This dial has an effec- 
tive scale length of approximately twelve feet and is calibrated from zero to 500. 

A slide-rule type dial is synchronized with the micrometer dial by means of an anti-backlash 
gear and an efficient string drive arrangement to the main tuning diil. A dial drum provides a 
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means of mounting eight scales. Each of these scales is calibrated in megacycles for the general 
coverage and/or bandspreod frequencies depending on the coil set. Mounted on the front panel is a 
band selector switch for ease in rotating the dial drum to select the proper band scale to correspor 
to the coil set In use. Each scale is clearly marked with the band designation. Two pilot lamps 
are used, one at each end of the dial scale drum, for illumination. The degree of illumination is 
controlled by the front-panel mounted Diwner control. 

1-6. CRYSTAL FILTER 

The selectivity characteristics of the URO-SO-i are made adjustable by means of a crystal fil- 
ter. Located in the first intermediate frequency amplifier this crystal filter is designed for ex- 
treme flexibility and efficiency of operation. A six-position Selectivity switch and a crystal 
Phasing control are front-panel mounted for adjustment of the filter. Figure Number 1 shows the 
selectivity characteristics of the rec-iver for each of the six degrees of selectivity. 

The crystal filter may be used for either C.W. or phone reception; any degree of selectivity 
from true single-signal to wide band A.M. broadcast reception being available. Operation of the 
Phasing control provides for efficient suppression of interfering c.W. signals or M.C.W, signals 
which may produce objectionable heterodynes. 
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NHHfflTni3nMHnr3!T*7wnn 

■mmmmmuMMixxmmuuuuMmwji'tmMrnmmum 
pnHBHBiitv.innnnr/jfiinnng 
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B'-aBBBBBBiHlUIIIBBBBiir/JIfflBBBBBHHB 
B^BBBBBBBIlMllBBBWIV/ffinnHHi 

irSBBBflBflBlUUlBBBB«)llfiBBBBiHH 
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1-7. NOISE L1HSTER 

Figure No. 1. Crystal Filter Selectivity Curves 

The noise limiter in the HR0-50-1 receiver uses an automatic type double-action circuit result 
ing in the limiting of noise pulses on both the positive and negative peaks. It is equally effectiv 
on both c.w. and phone reception. The usefulness of this limiter will be most appreciated on the 
higher frequency bands of the receiver where automobile ignition noise and other high frequency dis- 
turbances are effectively suppressed. A threshold control on the front panel permits adjustment of 
the level at which limiting action starts. 
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1-8. TONE CONTROL 

The Tone control circuit has been especially designed to provide a versatile variance of the 
frequency characteristics of the audio amplifier output. In the extreme counter-clockwise position 
the greatest degree of high audio frequency response is obtained. Rotating the control clockwise 
until the switch mounted on the control just closes provides a comparatively flat response over the 
entire usable audio frequency range. Further clockwise rotation will result in the high audio fre- 
quencies being attenuated as illustrated in Figure Number 2. This control is particularly helpful 
when receiving weak signals through interference. If a signal is weak and partially obscured by 
background noise or static, an improvement in signal-to-noise ratio will be obtained by rotating the 
Tone control in a clockwise direction thereby attenuating the higher audio frequencies. 

A - - TONE CONTROL ON AT MAX RES. 
B-- TONE CONTROL ON AT M IN. RES. 
C - - TONE CONTROL OFF 

Figure No. 2. Audio Amplifier Response 

1-9. TEMPERATURE COMPENSATION 

The HR0-50-1 is compensated for frequency drift due to temperature changes which may detune the 
receiver from the desired signal over long or short periods of reception. The most objectionable 
cause of frequency drift is'the change of inductance of the high-frequency oscillator coil as heat 
from the tubes causes the interior of the receiver to increase in temperature. This undesirable 
heating effect in the R.F. coils is minimized by the position of the plug-in coil sets in that they 
are placed at the bottom of the receiver underneath the chassis in a separately shielded compartment. 
A further safeguard against frequency drift is provided for on bandspread ofWation. The heat which 
•s dissipated in the high-frequency oscillator may change the inter-electrode capacity of the tube 

and thus cause frequency drift. To offset this effect a small negative temperature coefficient capa- 
citor is placed adjacent to the high-frequency osc i'»1 ator^t ube to compensate for any change caused  
by the internal heating of the tube. 

The coil set terminal connecting boards of each shielded coil can as well as their mating brush 
blocks have been made of ceramic type material. As a result freedom from any possible leakage due 
to poor insulation assures a low degree of drift. This will be found especially true of the coils 
operating at the higher frequencies. 
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1-10. SIGNAL STRENGTH METER 

Signal input readings are indicated in S-units from 1 to 9 and in decibels above S-9 from zero 
to 40 db. on the panel-mounted signal strength meter. A reading of S-9 is Obtained with an input 
signal of approximately 25 microvolts. The meter employs a zero to 1 milliampere movement with Its 
mechanical zero at no db. on the dial scale. The S-Heter is connected in series with the plate in- 
put of the S-Meter Amplifier tube V-SA and measures the plate current of this tube. With the A.C. 
supply switch On and the A.V.C. switch set at A.V.C. the S-Meter will read zero in the absence of 
signal input. A variable resistor is shunted across the meter and with no antenna connected this re- 
sistor allows correct adjustment of the pointer to its electrical zero. Any increase in a.v.C. 
voltage caused by signal input will give a corresponding increase in the meter reading. At the 40 
db. meter reading the A.V.C. grid voltage applied reaches the cut-off point of the amplifier tube. 
Therefore the pointer cannot be harmed by violent contact with the full-scale meter pin. For the 
purpose of comparing strong signals (which cause the meter to contact the full-scale meter pin) with 
other stronger and/or weaker signals the sensitivity of the S-Meter may be lowered by retarding the 
R.F. Gain control. The meter dial lamp illumination is regulated by a Dimmer control mounted on the 
front panel of the receiver. 

1-11. MARROW-BAND F.M. SOCKET 

A standard octal socket, x-1, is mounted inside the receiver on the center portion of the power 
supply compartment chassis. It is designed to mount the National Type NFM-83-50 Narrow-Band F.M. 
adaptor. A control switch is front-panel mounted to provide a means of switching the adaptor into 
the output of the intermediate amplifier circuit, with the Control switch set at the N.F.M. position 
the receiver is adjusted for the reception of narrow-band F.M. signals. With the A.V.C. switch set 
at A.V.C* the S-Meter is operative in the N.F.M, position and the receiver should be tuned for maxi- 
mum meter reading to assure efficient operation. Further information concerning the HFM-50 unit ts 
contained in a separate data sheet at the rear of this manual. 

1-12. CRYSTAL CALIBRATOR SOCKET 

The Crystal Calibrator socket, X-2, is of the standard octal type mounted on top of the power 
supply compartment chassis inside the receiver. It is designed to accommodate a National Model 
XCU-50-2 Crystal Calibrator. The Model XCU-50-2 is compactly constructed and furnished with a drive 
screw clamping arrangement to hold it firmly in place. A double-pole, three-position toggle type 
front-panel mounted Calibrate switch marked l00-0ff-l000 provides a means of connecting B-plus to the 
unit for instantaneous use. At the same time by using this toggle switch a resonant crystal-control- 
led frequency of either loo or 1000 kcs. may be selected. The output of this unit is loosely coupled 
to the first R.F. amplifier stage through the socket wiring. Further information concerning the 
Model XCU-50-2 unit is covered by a separate data sheet included at the rear of this manual. 

1-13. SELECT-0-JECT SOCKET 
/ 

The Select-0-Ject socket, X-3, is a standard octal type socket accessible at the rear of the re- 
ceiver. It is primarily designed to accommodate a National Model S0J-3 Select-0-Ject unit. The 
mating plug attached to the S0J-3 permits a direct connection into this socket in place of the audio 
jumper plug originally plugged into the Se1 ect-O-Ject socket. Bj| proper adjustment of the controls 
any single audio frequency selected in the range of approximately 80 to 10,000 cycles may be boosted 
or rejected. Detailed instructions for proper operation of the Select-0-Ject are contained with the 
unit. 

For convenience a source of 6.3 v.A.C. filament voltage, a 240 V.D.C. high voltage as well as 
the 105 V.D.C. regulated voltage is available for operation of external apparatus. The Schematic 
diagram. Figure Number 13, shows a pin view of the Select-0-Ject socket thus providing the informa- 
tion necessary for making the proper connections. External equipment MUST NOT be utilized if the 
Narrow-Sand F.M. adaptor, Crystal Calibrator and Select-0-Ject units are all operated at the same 
time Consideration must also be given to the fact that the 105—vol t redjulated power supply cannot 
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De switched off by the B+ On-Off switch. 

1-14. PHONO INPUT JACK 

A Phono jack is mounted at the rear of the Receiver and can be used for connecting auxiliary 
apparatus, such as a record player pick-up or microphone into the audio system of the receiver. 
This input circuit is of high-Impedance providing a suitable match for such external equipment into 
the high-gain first audio amplifier stage- The front-panel mounted Control switch must be set at the 
Phono position when using the Phono jack. Both the A.F. Gain and Tone controls are operative with 
this type of operation. 

The majority of record player pick-ups are terminated In a single shielded wire. The Phono 
jack on the HRO-50-1 is the type that accommodates a standard phono tip plug and if the record play- 
er to be used is not fitted with such a plug one can easily be attached. If the output circuit of 
the record player is.of low impedance (less than 100,000 ohms) improved efficiency will be obtained 
if a suitable resistor, with a value as specified for the particular record player, is connected 
across the phono tip plug or its mating jack to properly load the record player output circuit. 

1-15. AUDIO OUTPUT 

The hro-50-1 features a push pull output amplifier using inverse feed-back. See Figure No. 2 
for the audio system response characteristic. The matching transformer located inside the receiver 
provides two audio output circuits as follows: 

(1) The transformer secondary leads are brought to a three-terminal Output board located 
at the rear of the receiver, having both 8 and 500-ohm terminals and a common ground terminal. The 
eight-ohm terminal provides output for the speaker voice coil. The 500-ohm terminal is available 
for connection to a 500-ohm line. Approximately 8 watts of undistorted audio output power is avail- 
able at the output terminal board and a maximum power of 10 watts is obtainable. 

(2) A headphones jack is front-panel mounted and is wired so as to silence the Loudspeaker 
upon insertion of the headphones plug. The headphones output load impedance is not critical and 
varying types of headphones may be used including crystal types, as no direct current flows through 
the headphones. 

1-16. POWER SUPPLY 

The power supply is built in a separate compartment inside the receiver cabinet incorporating a 
heat-resistant shielded barrier isolating it from the R.F. chassis portion. It is designed for opera- 
tion from a 110/120 or 220/240-volt, 50/60 cycle A.C. supply source. A toggle switch is mounted on 
top of the chassis for selection of either 110/120 or 220/2u0-volt operation. Normal power consump- 
tion is approximately 115 watts. The built—in power unit supplies all of the voltages required by 
the heater and B supply circuits, 5.1 amperes at 6.3 volts and 145 milliamperes at 240 volts respec- 
tively. In addition this supply is also capable of furnishing all voltages required by the access- 
ories such as the HFM-83-50, XCU-50-2 and soj-3, a 2-ampere fuse is connected in one side of the 
A.C. input supply to protect the receiver circuits against possible voltage surges in the power line 
or short circuits in the receiver. It is located at the rear oi the receiver and is easily removed 
for examination or replacement^  

A Power Socket, x-u, is provided at the rear of the receiver so that either a battery or vibra- 
tor power supply may be utilized for portable or emergency service. The National Type 650S Vibrator 
Power Supply is designed to provide efficient operation of the receiver with the use of a 6-volt 
storage battery input. Further information concerning the 650S is contained at the rear of this 
manual on a separate data sheet. 
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1-17. LOUOSPEMER 

The HR0-50TS of HR0-50RS loudspeakers In table or rack mounting styles respectively are design- 
ed for use with the receiver. These are both permanent-magnet type loudspeakers furnished with a 
shielded connecting cable from the B-ohm voice coil for connection to the output terminal board lo- 
cated at the rear of the receiver. If desirable a 500-ohm shielded line may be used from the re- 
ceiver output terminals to the speaker and/or externally operated equipment. In the event a dynamic 
type loudspeaker is used external means for supplying field excitation voltage will be necessary. 

A cabinet finished to match the receiver design houses the HR0-50TS loudspeaker for table mount- 
ing. The cabinet is lined with sound absorbent material to avoid mechanical resonance. 

SECTION 2, INSTALLATION 

2-1. GENERAL 

All HR0-50-1 receivers are supplied with the following eight scales mounted on the slide-rule 
dial drum, irrespective of the type of coil sets ordered, A, B, C, 0, E-F, AA, AB and AC. If a coil 
set or coil sets are ordered with the receiver and the corresponding scale does not appear on the 
dial drum it will be found packed with the coil set. The new scale Is installed in place of any one 
of the unused scales previously mounted on the dial drum. A Phillips head type screw at one end and 
a spring clip at the other end of the scale hold it oroperly in place. The drum scales for the A, Bt 

C and D coil sets are frequency calibrated in megacycles for both of the available ranges i.e.. 
General Coverage and Bandspread. The £ and F coil set ranges are on the same scale, while the remain 
ing scales carry just the one frequency range cilibrated in megacycles. Each scale is clearly markec 
with the band designation. 

2-2. LOCATION 

The receiver should not be installed In small, unventilated or warm spaces. Wherever practic- 
able placement should be made to allow freedom of air circulation on all four sides. The loudspeak- 
er may be located in any desirable position although it is not recommended that it be placed on top 
of the receiver as undesirable microphonics may result. The loudspeaker should not be placed near 
the antenna terminals. 

2-3. ANTENNA RECOMMENDATIONS 

The radio frequency input of the receiver is designed for operation from either a single-wire 
antenna or otljer types employing transmission lines having impedances of 70 ohms or more. There is 
an antenna terminal panel at the rear of the receiver with three screw-type terminals marked A, A 
and G respectively. I link is provided on the antenna terminal panel to allow connection of two-win 
or single-wire type antennae to the receiver. 

For best impedance matching to the receiver input circuit an antenna with a 300 to 600 ohm 
transmission line is recommended. The antenna should be cut to the proper length for the most used 
frequency. The antenna transmission line feeders should be connected to the two antenna terminals 
marked A; the grounding link is not used. It must be remembered, however, that an antenna instaiia- 
tion of this type will have maximum efficiency over a band of frequencies near that frequency for 
which it is designed and will be most useful in installations wh^re the receiver is tuned to one 
frequency or band of frequencies. For other frequencies, it would be desirable to connect the two 
transmission line leads together at the antenna terminal at the left of the antenna terminal panel, 
grounding the other terminal by means of the link. The antenna is thus utilized as a single wire 
type. 
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The most practicable antenna for use in installations where the receiver is to be used over a 
wide range of frequencies is the single-wire type. An antenna length of from 50 to 100 feet is re- 
commended. The antenna lead-in should be connected to the antenna terminal marked A at the left of 
the antenna terminal panel; the other terminal marked A should be grounded by means of the link. 

When a doublet is used, the antenna feeders or balanced transmission line are connected to the 
two terminals marked A. The grounding link is not used. 

The inner conductor of a concentric transmission line should be connected to the terminal marked 
A at the left of the antenna terminal panel. The outer conductor should be connected to the other 
terminal marked A and grounded by means of the link to G. 

in some cases where a doublet antenna is used with a low impedance concentric or other type 
transmission line it may be necessary to re-trim the first R.F. amplifier stage at the high end of 
each band to provide a better impedance match between antenna and receiver input circuit. Paragraph 
4-6 describes this procedure. 

In an installation where th^ receiver Is to be used as the receiving unit in a transmitting sta- 
tion the most efficient operation will result from use of the transmitting antenna as receiving an- 
tenna also. This is especially true if the transmitting antenna is of the multi-element, directional 
type since the same antenna gain is available for both receiving and transmitting - a very desirable 
condition. For switching the antenna from the receiver to transmitter, an antenna change-over relay 
should be used. A double-pole, double-throw relay possessing good high—frequency insulation is suit- 
able. A second relay and a three position switch may be used to control the transmitter plate supply 
and the receiver B+ circuits. This second relay should be a single-pole, single-throw type having 
one normally open pair of contacts. The schematic diagram of this type of control circuit is shown 
in Figure 5. With S-l in the receive position the antenna transmission line is connected to the re- 
ceiver by contacts 2, 3, 5 and 6 on relay RY-l; the 8+ circuit of the receiver is completed by the 
switch. (The B+ switch on the receiver should be at B+ Off). With the switch in the transmit posi- 
tion RY-i contacts l, 3. 4 and 6 are closed transferring the antenna transmission line to the trans- 
mitter; contacts 7 and 8 of relay RY-2 close to complete the plate supply circuit to the transmitter. 
Contacts 7 and 8 of relay RY-2 should be in series with the primary of the transmitter plate supply 
transformer. Thus, the station is in the receiving condition with switch S-l in the receive position 
and in the transmitting condition with S-l in the transmit position. With S-l In the mid-position 
the receiver 8+ circuit and transmitter plate supply circuit are both open thus permitting coil set 
changing in the receiver and transmitter. In the mid-position the receiver B+ circuit is controlled 

iby the B+ switch on the front panel of the receiver. 

NOTE 

The high-frequency oscillator, C.W. oscillator, S-Meter 
amplifier and the push-pull audio output amplifier are 
not affected by the external relay connection to the 
B.S.w. terminal block. Unless the A.C. On-off switch 
is set at Off these circuits will obtain an uninterrupted 
B-plus supply. 

2-4. A.C. OPERATION 

After unpacking the HR0-50-1 receiver and associated equipment proceed as follows: 

(l) Make sure that all tubes are firmly seated in their sockets, tube clamps are properly ir 
place and all grid clips securely fastened. 

(2) Make sure the plug-in coil set used in the receiver is firmly in position by pressing 
down the lever type handles on the front panel to their maximum vertical position. 
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Figure No. 3. Typical Antenna Switching System 

(3) Connect the antenna as recommended in Section 2-2. 

(4) Connect the loudspeaker cable to the Output terminal board at the rear of the receiver 
This is accomplished by connecting the outer shield lead to the common terminal and the other to the 
8-ohm terminal. A 500-ohm terminal is also available on the Output terminal board in cases where a 
bOO-ohm line is utilized for loudspeaker connection. 

(5) connect the receiver A.C. 1 ir.e cord to the proper source of voltage. The Primary 
switch, S-10, must be set at the position corresponding to the line voltage to be used i.e., 110/120 
or 220/240 volts, 50/60 CPS. 

(6) set the controls as recommended in Section 3 for reception of signils. 

Where the receiver is located in the R.F. field of a relative- 
ly powerful transmitter, It is advisable to provide some means 
of preventing damage to the receiver R.F. coil. If a separate 
receiving antenna is used a means of disconnecting or grounding 
it during transmission periods should be provided. 

2-5. BATTERY OPERATION 

The HR0-50—1 is readily adaptable for emergency, portable operation or operation in localities 
where a 115 or 230-volt A.C. power source is not available. It may be operated directly from bat- 
teries or a National Type 650S Vibrator Power Supply designed for operation from a 6-volt storage 
battery. The Type 650S power unit draws 9.5 amperes at 6-volts when furnishing power to the receiver 
if the Narrow-Band P.M. Adaptor, Crystal Calibrator and select-O-Ject units are not used. If these 
plug-in units are utilized typical operating conditions and power consumption data will be found in 
Section 6. 
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The Schematic Diagram Figure Number 13 illustrates pin connections of the receiver Power Socket 
x-u. This provides the information necessary for wiring the octal type battery plug which is used to 
pi ace of the regular A.C. jumper plug. To conserve battery power the battery plug must be discon- 
nected when the receiver is not being used. For stand-by operation in all cases it is recommended 
that a switch be placed in the battery B-plus lead as the B-plus switch in the receiver does not 
open the B-plus circuit supplying the high-frequency oscillator, C.W.osci1lator, S-Meter Amplifier 
or the push-pull audio output tubes. A suggested refinement is to include a switch in the A-plus in- 
put lead so that the tube heaters may be turned off when the receiver is not in use without the 
necessity of removing the battery plug from the Power socket. 

2-6. ACCESSORY SOCKETS 

Three octal type sockets are available for additional accessories as follows: 

(l) A M.B. P.M. socket, X—1, is mounted on top of the chassis inside the power supply com- 
partment. A National Type NFH-83-;bO Narrow-Band F.M. adaptor is designed to fit into this socket 
and is supplied with a mounting bracket and drive screws to hold ft firmly in place. The front-panel 
mounted Control switch, S-7, provides a means of switching the NFM-50 unit into instant service, as 
required. 

(2) A Crystal Calibrator socket, X-2, is top chassis mounted in the power supply compart- 
ment. This socket is wired to accommodate a National plug-in Type XCU-50-2 Crystal Calibrator unit. 
a slotted head screw arrangement bolts the unit firmly in place. The front panel Calibrate switch 
provides a means of applying B-plus to the unit as well as the selection of either a 100 or 1000 kc. 
marker signal. 

{3) A Select-0-Ject socket, X-3, of the standard octal type is mounted so as to be access- 
ible from the rear of the receiver. This socket is designed primarily for the use of a National 
Model S0J-3 Select-O-Ject unit. The S0J-3 Is fitted with an interconnecting cable and plug for 
direct connection to the Select-0-Ject socket. 

Reference to the schematic Diagram will show the various connections made to the socket if it is 
desired to use the voltages available for accessories other than the Se1ect-0-Ject. It will be noted 
that B+ (240 v.O.C. and 105 V.D.C. regulated) and filament voltages are available. There is a defi- 
nite limitation on the drain permissible at this socket. The total permissible drain (if the 
NFM-83-50, XCU-50-2 and S0J-3 are not used) is 1.8 amps at 6.3 V.A.C., 10 mi 11 iamperes at 2U0 V.O.C. 
and 5 milliamperes at 105 V.O.C. If the 105-volt supply is used it must be remembered that it can- 
not be switched Off by the 8+ On-Off switch or external switching devices connected to the B.S.W. 
panel unless an additional relay is used. 
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figure No. a. Rear Vjevi of Receiver 
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SECTION 3. OPERATION 

3-1. CONTROLS 

All controls are identified by front-panel markings for ease of identification. The controls 
are located in a symmetrical manner and are arranged for ease of operation. 

The main tuning HRO type micrometer dial is arranged so that the frequency to which the receiver 
tunes increases as the dial reading increases. The slide-rule dial pointer mechanism is synchronized 
with the main tuning dial using an anti-backlash gear plus an efficient string-drive arrangement to 
provide an accurate relationship between the main tuning dial and the direct frequency calibrated 
scales on the slide-rule drum assembly. Front-panel mounted is a Band selector switch for switching 
the proper scale in place for the coil set to be used. 

The R.F. Gain control serves to adjust the amplification of the second R.F.,first,and second 
and third I.F. amplifier stages. Maximum sensitivity is obtained by rotating the control knob to the 
extreme clockwise position (10 on its circular scale). At the extreme clockwise position all tubes 
are operating at maximum gain with minimum bias. As the control is rotated counter-clockwise, in- 
creasing bias is applied to the cathodes of the second R.F., first, second and third I.F. tubes, thus 
reducing their amplification. 

The A.C, On-Off switch is associated with the A.F. Gain control and A.C. power is turned on as 
the A.F, Gain control is advanced from A.C. Off to zero on its scale. 

The 6+ On-Off switch is connected in the positive lead of the power supply circuit and its pur- 
pose is to disconnect the B-plus during periods of transmission or WHEN CHANGING COIL SETS. This 
last function is important. The S+ circuits are completed when the switch is set at On. However, 
the B-plus circuits of the high-frequency oscillator, S-Meter amplifier, C.W. oscillator and push- 
pull audio output tubes remain On at all times regardless of the position of the B+ On-Off switch 
providing the A.C. On-Off switch is set at On. 

Connected in parallel with the B+ switch and mounted at the rear of the chassis is a pair of 
contacts marked B.S.w. intended for use with relay control of the receiver. The B.S.W. panel is 
covered by a metal shield to prevent acciderital contact with the terminals by the operator. Two 
slots are provided in this shield to bring out wires to connect to an external switch or relay. Care 
should be taken that these wires for external connection do not short to the B.S.W. shield. 

The Phasing control and Selectivity switch are part of the crystal filter. When the Selectivity 
switch is set at Off the crystal is switched out of the circuit. With the crystal switched out the 
Phasing control has no influence on receiver performance. With the Selectivity switch set at any 
point between 1 and 5, inclusive, the crystal filter is in operation, selectivity increasing as the 
switch is progressively advanced to position 5. The Phasing control is then used to Dalance the cry- 
stal bridge circuit and eliminate interfering signals or heterodynes. It is recommended that the 
Tone control be rotated counter-clockwise until the switch is turned Off. This will provide optimum 
reception of the high audio frequencies when using the crystal filter for A.M. reception. The result- 
ant boost of the higher frequencies lends to compensate for the side-band cutting action of the cry- 
stal filter. 

The C.W. oscillator is turned on by setting the front-panel mounted Control switch at the C.W. 
position. The C.w.O. control provides a vernier tuning adjustment for the C.W. oscillator transfor- 
mer. This oscillator is used to produce an audible beat note when receiving C.W. signals or to lo- 
cate the carrier of a weak phone station, with the Control switch set at the C.W. position, B-plus 
is applied to the C.W. oscillator tube providing a constant B-plus supply regardless of the S+ On-Off 
switch setting or the B.S.W. external control devices. Normally the C.w.O. control is set at zero, 
however by rotating it either to the right or left of zero the operator can select an audio tone suit- 
able to the ear, or he may set the control for best reception. The C.W. code characters are made 
audible through the heterodyning action of the C.W. oscillator with that of the incoming signal. Cart 
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should be taken te retard the R.F. Gain control to a point where the receiver does not overload. 

The Limlter control serves to switch on the limiter and following this, to adjust the threshold 
at which limiting action starts. With the Limiter control turned on {at position 0 on the dial scale) 
limiting action automatically takes place at a relatively high percentage modulation. Rotating the 
control clockwise progressively lowers the threshold, or percentage modulation, at which limiting 
action starts until maximum clipping is achieved at 10. This limiter is double-acting in that limit- 
ing is accomplished hy clipping of both positive and negative peaks. Limiting action is equally ef- 
fective for both phone or C.W. reception. 

The Tone control is used to vary the audio frequency characteristic of the audio system. In the 
extreme counter-clockwise position the greatest degree of high audio frequency response is obtained. 
Rotating the control clockwise until the switch mounted on the control just closes provides a com- 
paratively flat response over the entire usable audio frequency range. Rotating the. control further 
in a clockwise direction will attenuate the high audio frequencies as shown in figure Number 2. If a 
signal is weak and partially obscured hy background noise or static an improvement in signal-to-noise 
ratio is possible by the attenuation of the higher audio frequencies. Excessive attenuation of these 
frequencies, however, may result in an impairment of A.M. speech intelligibility. When receiving 
C.W. signals it will be possible to advance the Tone control considerably further thin is possible 
in A.M. reception since audio distortion is relatively unimportant. 

The A.V.c. switch is a two-position toggle marked A,v.c.-Off. The automatic volume control cir- 
cuits are operative with the toggle switch in the A.V.C. or upper position. 

The A.F. Gain control adjusts the volume level of the signal at both the Phones jack and loud- 
speaker terminals. Clockwise rotation of this control increases the signal applied to the grid of 
the first audio amplifier tube. The A.F. Gain control is operative when an audio signal is applied 
to the Phono input jack with the Control switch set at the Phono position. 

A Bandspread switch is mounted on the A, B, C and D coil sets. Inspection of the coil set cera- 
mic termina-l panel will show a silver-plated spring metal strip with a slotted center-screw. Four 
silver-plated contacts are provided on the terminal panels; two for each type of reception i.e.. 
General Coverage or Bandspread. The metal strip may be turne-d either to the right or left thereby 
selecting the type of reception required. A spring tension detent arrangement provides for proper 
placement and a firm trouble-free electrical contact in each position. It is only necessary to ^ 
switch this from the right to the left hand side to change from General Coverage to Bandspread. The 
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lower calibrated scale on the slide rule dial is used when operating in the Bandspread position. A 
typical coil set showing adjustment locations is illustrated in Figure Number 7 contained in Section 
4. 

The Ant. Trim, control operates a turfing capacitor which is connected across the first R.F. am- 
plifier section of the main tuning capacitor. This trimmer control is used to tune the first R.F. 
amplifier stage- properly under a wide variety of antenna loading conditions over the entire frequen- 
cy range of the receiver. 

The Dimmer control is a variable resistor actuated by a front-panel mounted dial. It is con- 
nected in series with one of the filament supply wires to the S-Meter and slide-rule dial pilot 
lamps and furnishes a means of varying the degree of illumination as desired by the operator. 

The front-panel mounted Osc. trimmer control drives a variable air capacitor connected in paral 
lei with the oscillator main tuning capacitor. Assuming that the receiver is properly aligned this 
compensating trimmer may be used for minor calibration adjustments. Calibration can be checked by 
the use of accurate crystal-control 1 ed test oscillators or by using the National Model XCU-50-2 
Crystal Calibrator. Use of the Osc. trimmer should not be attempted until the receiver has had a 
warm-up period of at least five minutes. 

A four position Control switch is mounted-on the front panel of the receiver. In the C.W. posi 
tion the C.W. oscillator is placed in operation. The A.M. position provides normal reception of 
phone or broadcast signals. In the N.F.M. position the reception of narrow-band F.M. signals is 
.possible provided a National Type NFM-83-50 adaptor is plugged Into the N.B.F.M. socket, with the 
Control switch in this position the adaptor is connected between the output of the intermediate am- 
plifier and the input of the audio system. When the Control switch is set in the Phono position the 
Phono jack is connected to the input of the audio amplifier, in the Phono position all of the re- 
ceiver circuits except the audio system are rendered inoperative. The A.F, Gain and Tone controls 
remain operative. If it is so desired the record player may remain connected to the receiver and 
normal receiving operation resumed by setting the Control switch to any of the other positions. 

3-2. PHONE RECEPTION 

After the HRO-50-1 is properly installed as outlined in section 2, it is placed In operation by 
the following adjustments: 

k 
1. Set the Control switch at A.M. 
2. Set the A.v.c. switch at A.v.C. 
3. Set the Selectivity switch at Off. 
4. Set the Phasing control at zero. 
5. Set the Limiter control at Off. 
6. Set the R.F. Gain control at 10. 
7. Check the position of the Osc. trimmer control pointer. It is aligned at the factory 

so that proper calibration is obtained with the pointer in a vertical position with the arrow head 
pointed to the *S" in the Osc. panel engraving. 

8. Turn the A.C.-On-Off switch mounted on the A.F. Gain control to On i.e., zero on the 
dial scale. 

*. Set the receiver B+ switch at On. 
10. Adjust the Band control to select the scale corresponding to the plug-in coil set in 

use. 
11. Turn the A.F. Gain control to the position giving the desired audio volume. 
12. Adjust the Ant. Trim, control for a maximum S-Meter reading after the desired station 

has been selected. Alternately in the absence of a signal the Ant. Trim, control may be set for 
maximum receiver background noise. 

13. Turn the Tone control to a position giving the desired audio output response. 

The receiver is now adjusted for the reception of phone signals and will tune to the frequency 
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corresponding to the plug-in coil set in use and the setting of the main tuning dial. If a dual- 
coverage plug-in coil set is used the position of the Bandspread switch,, as previously described 
in paragraph 1 of this section, will determine the frequency coverage i.e.. General Coverage or 
Bandsp read. 

The settings given above are for the reception of signals of average strength. Exceptionally 
strong or weak signals may require modification of the above settings. Very strong signals may cause 
overload or distortion in the receiver with the R.P. Gain control at 10. I r- this case retarding 
this control slightly until the overload or distortion disappears is recommended. However, the 
operator must remember that automatic volume control action will be restricted unless the R.F. Gain 
control is fully advanced. Audio output should be adjusted entirely by means of the A.F. Gain con- 
trol. 

The A.v•C. - Off switch may be set at the Off position to provide increased sensitivity in some 
cases. With such a setting the operator must be careful not to advance the R.F, Gain control to a 
point where I.F. or audio amplifier overload occurs, such overload is indicated by distortion. 

Various types of interference which may be encountered due to adverse receiving conditions can 
be minimized by utilization of the following controls in the manner described. 

Noise Limiter — When a signal is accompanied by static peaks or noise pulses of high intensity 
and short duration, the best signal-to-noise ratio will be obtained by turning On the Limiter con- 
trol. in general, it will be found that.turning the Limiter control On to 0 on the dial scale will 
effectively minimize interference caused by external noise pulses. In cases where the noise pulses 
are extremely pronounced a higher degree of noise suppression will be realized by advancing the 
limiter control to a higher dial setting. 

Tone control — An improvement in signal-to-noise ratio can be realized by setting the Tone con-1 

trol to attenuate the high audio frequencies. When receiving weak signals which are partially ob- 
scured by background noise or static an improvement in reception will be noticed by rotating the 
Tone control in a clockwise manner. However, too much attenuation of the high audio frequencies may 
impair the intelligibility of speech. 

Selectivity and Phasing — The selectivity of the receiver is adjusted by means of the crystal 
filter Selectivity switch. The normal setting of the Selectivity switch in phone or broadcast recep- 
tion is at one of the positions affording broad selectivity. Positions marked Off. 1 or 2 are recom- 
mended, Selectivity may be progressively increased by turning the Selectivity switch to position 3 
4 or 5. Increasing selectivity will result in the attenuation of the higher audio frequency tones 
of the signal as well as sharper tuning. if the selectivity is increased too much these higher fre- 
quency audio tones will oe attenuated to such an extent that phone ar broadcast signals may become 
unintelligible due to excessive sid$-band cutting. The Phasing control is part of the crystal fil- 
ter and is used to eliminate or attenuate interfering heterodynes. The Phasing control is inopera- 
tive with the Selectivity switch set in the Off position but is operative in all other settings. 
The normal setting of the Phasing control with the crystal filter On (i.e., the Selectivity switch 
set at 1, 2, 3, 4 or 5} in phone reception is at zero on its scale. If, after a desired signal has 
been tuned in, an interfering signal causes a heterodyne or whistle the Phasing control should be 
adjusted until this interference is reduced to a minimum. The setting of the Phasing control should 
be that which provides a maximum attenuation of the objectionable heterodyne. If the heterodyne is 
below 1,000 cycles the optimum Phasing control setting will be near either one or the. other end of_ 
the dial scale, depending upon whether the interfering signal has a higher or lower frequency than 
the desired signal. 

3-3. C.W. RECEPTION 

The initial adjustment of the receiver controls for C.W. reception is the same as given in sec- 
lion 3—2 except that the Control switch must be set at C.W. 
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For the reception of C.W. signals the action of the crystal filter is similar to that for 
phone reception except that full use of the sharp selectivity position may be u$ed without the loss 
of intelligibility experienced in phone reception, when maximum selectivity is used, (selectivity 
switch at position 5) care must be exercised since tuning is very critical. When the receiver is 
slowly tuned across the carrier at the received signal the beat—note produced will be very sharply 
peaked in output at a particular audio pitch. This peak in response indicates the correct receiver 
dial setting. The setting of the C.W.O. control must be such that the beat-note peak is well with- 
in the audible range so that the receiver peak response may be readily obsfrved. A C.W.O. dial set- 
ting near zero is recommended. After the receiver has been correctly tuned, the pitch of the beat- 
note peak may be adjusted by means of the C.W.O. control to provide an audio tone which is pleasing 
to copy or coincides with any response peaks in the speaker or headphones. Under these conditions 
the receiver will exhibit pronounced single-signal properties which may be demonstrated by tuning 
the receiver to the other side of "zero-beat" so that the pitch Is the same as before and observe 
the marked reduction In output. This dial setting is not recommended for use other than to demon- 
strate the single-signal properties of the receiver, with the receiver tuned to "crystal peak", an 
interfering signal may be attenuated by proper setting of the Phasing control since this control has 
little effect on the desired signal. 

similar to phone reception the Limiter control can be used to great advantage in c.w. 
reception for the reduction of interference due to external noise pulses. For C.W. reception, how- 
ever, the Limiter control may be set at a well advanced position on the dial scale as excessive 
clipping of the modulation peaks will not be experienced as might be the case in phone reception. 
Also the Tone control mhy be advanced considerably further for C.w. reception since audio distortion 
is relatively unimportant. 

3-». M.B.F.M. OPERATION 

The HR0-50-1 receiver is adaptable for Narrow-Band F.M. reception by utilizing a National Type 
NFM-83-50 Narrow-Band F.M. adaptor. Operating instructions as given in paragraph 3-2 of this section 
are applicable for the reception of narrow-band F.M. signals ex<cept that the Control switch must be 
set at N.F.M. It is recommended when the operator is scanning a band for signals that the Control 
switch is set at A.M. An F.M. signal is indicated by the presence of an audio null in the center of 
the signal carrier, when an F.M. signal is encountered the Control switch should then be set at 
M.F.M. and with the A.V.C. switch set at A.V.c. the signal tuned for maximum $—Meter reading. 

3-5. MEASUREMENT OF SIGNAL STRENGTH 

To measure the strength or intensity of a signal the R.F. Gain control must be advanced to 10, 
the control switch set at A.M. and the A.V.C.-Off switch at A.v.C. The crystal filter should be 
turned Off by means of the Selectivity switch and the Phasing control set at zero. The Ant. Trim, 
control should be adjusted for a maximum s—Meter reading after a signal has been tuned in. The 
Limiter, Tone and A.F. Gain controls do not affect the S-Meter reading. 

Tuning the receiver to a signal will cause the S-Meter to read, indicating the signal input in 
S-units from 1 to 9 and in decibels above the s-9 level from zero to 40 db. with no r.f. input to 
the receiver, or with the antenna disconnected, the S-Meter should read zero plus or minus one-half 
an s-unit. If it does not the S-Meter circuit compensator requires adjustment. See Section 4-7 for 
adjustment procedure. ' 

Design of the S-Meter actuating circuit is such that a signal stronger than 40 db. above S-9 
cannot cause the meter pointer to come in violent contact with the full-scale meter stop pin thus 
preventing the possible bending of the meter pointer. 

For the purpose of comparing strong signals, which cause the meter pointer to read full scale, 
with other stronger and/or weaker signals the sensitivity of the S-Meter may be lowered by retarding 
the R.F. Gain control. 
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Measurements of the signal strength of C.W. signals cannot be made with the C.W. oscillator in 
operat i on. 

With the receiver A.C.-On-Off switch set at Off the meter pointer will return to its mechanical 
zero located on the right hand or HO db. end of the meter. 

SECTION 4. ALIGNMENT DATA 

H-l. GENERAL 

All circuits in the HRO-50-l receiver are carefully aligned before shipment using precision 
test equipment insuring accurate conformab11 ity to the alignment frequehcy. No realignment of the 
various adjustments will be required unless the receiver Is tampered with or component parts or tube 
replacements have been necessary. 

A definite need for realignment can be determined by checking the performance of the receiver 
against its normal operation as outlined in Section 3. A simple check to assure the need of realign- 
ment of the I.P. Amplifier is provided in paragraph 4-2 of this section. In no case should realign- 
ment be attempted unless tests, indicate that such realignment is necessary. Even then it must be 
remembered that the HR0-50-1 is a communications receiver and should not be serviced or realigned by 
by any individual who does not have a complete understanding of the functioning of the equipment and 
who has not had previous experience adjusting receivers of this type. 

Complete alignment of the receiver can be divided Into Jihree steps as follows; 

(a) Intermediate Frequency Amplifier alignment including crystal filter adjustments. 
(b) General Coverage Alignment 
(c) Bandspread Alignment 

All circuits must be tuned in the above order when complete alignment is required. All align- 
ment adjustments and controls are shown on Figure Numbers 6, 7 and 10, 

4-2. I.F. AMPLIFIER CHECK 

The making of any adjustment indiscriminately is cautioned against and no circuit should be re- 
al igned unless tests definitely indicate that realignment is necessary. 

/ 
The alignment of the intermediate frequency amplifier may be easily checked in the following 

1. Adjust the receiver for normal operation with the antenna disconnected. 
2. Connect a pair of headphones to the Phones jack. 
3. Set the A.V.C. switch at Off. 
4. Set the Control switch at C.W. 
5. Set the Phasing control at zero. 
6. Set the Selectivity switch at 5. 
7. Set the R.F. Gain control at 10. 

The setting of the A.F. Gain control does not affect the measurement and may be adjusted to 
provide sufficient headphone output to make the required observations. Adjust the C.W.O. control 
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until a point is found where the predominant pitch of the background noise is lowest and a distinct 
crystal ring is heard. Note this setting of the C.W.O. control. Disconnect the crystal filter from 
the circuit by turning the Selectivity switch to the Off position Once more adjust the C.W.O. 
control for the lowest predominant pitch of background noise and note the setting. If the I.F. am- 
plifier is correctly aligned to the crystal filter frequency the setting of the C.W.O. control will 
be the same for both tests outlined above. If the two settings differ perform the complete l.F. am- 
plifier alignment procedures In the following paragraph 4-3. 
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Figure No. 6. Top View of Receiver 

4-3. I.F. AMPLIFIER ALIGNMENT 

The intermediate frequency of the HR0-50-1 is 455 kilocycles plus or minus 2 kilocycles. The 
exact frequency is determined by the quartz crystal resonator, Y-i, used in the crystal filter. 

The crystal filter and C.W, oscillator transformer are fitted with air-type variable trimmer 
capacitors for alignment purposes. The I.F. transformers are aligned by means of variable iron 
cores. These adjustments are located on Figure Numbers 6 ana 10. 

The preliminary alignment procedure is as follows: 

(1) Connect the high output lead of an accurately calibrated signal generator to the 
stator portion of the mixer section of the main tuning capacitor, C-5C, and the grounded lead to 
any convenient point on the chassis. This is a direct connection. 

(2) Connect an output meter having an 8 or 500 ohm resistive load to the matching output 
terminals on the receiver. As an alternative a high-impedance A.C. voltmeter may be connected to 
the phones jack. 

(3) Set the Control switch at C.W. 
(4) Set the A.v.c. switch at Off. 
(5) Set the Phasing control at zero. 
(6) Set the Selectivity switch at 5. 
(7) Set the A.F. Gain control at 10. 
(8) Set the R.F. Gain control at 9. 
(9) Turn the modulation of the signal generator off to provide a steady C.W. test signal 
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toned to approximately tt55 kilocycles. 

Adjust the output attenuator of the signal generator to provide a signal of approximately 100 
microvolts. The C.W.O. control must De set to provide an audio Peat-note at some frequency between 
UOO and 1000 cycles per second. The presence of this beat note can readily be determined by tem- 
porarily connecting headphones or a loudspeaker to the receiver. If difficulty is encountered in 
obtaining such a beat-note an adjustment of the C.W.0. transformer trimmer capacitor, C-61, must be 
made. 

vary the tuning control of the signal generator very slowly between the frequencies of 1153 and 
457 kilocycles. At one frequency between these limits the I.F. amplifier of the receiver will show 
a very definite sharply peaked response, as indicated on the output meter. This frequency is that 
of the crystal filter crystal, Y-i, and l.F, alignment, as outlined below, is made at this frequency. 

While making l.F. amplifier adjustments it will be necessary to retard the attenuator of the 
signal generator if l.F, amplifier gain increases to a point where overload occurs, without alter- 
ing the frequency setting of the signal generator set the Selectivity twitch at Off, the Control 
switch at A.M. and turn the modulation of the signal generator On. Capacitors C-33, c-39 and induc- 
tors L-2 through L-13 should at this point each be carefully adjusted to give a maximum reading on 
the output meter. The order in which these adjustments are performed is not important. 

Upon completion of the above adjustments set the Selectivity switch at 1. Set the frequency of 
the signal generator 2 kilocycles higher and adjust the crystal filter trimmer capacitor C-39 for a 
maximum output meter indication. After making this adjustment set the Selectivity control at Off 
and return the signal generator to the exact crystal frequency (2 kilocycles lower). Tune the 
Selectivity compensating trimmer capacitor C-38 for a maximum reading on the output meter. 

The Phasing control as set at the factory should need no further attention. When correctly set 
a predominant decrease in background level will be found with the Selectivity switch at position 5 
and the Phasing control set at rero. This same null point should be found by rotating the Phasing 
control exactly 1B0 degrees. If not, a slight adjustment of the phase balancing capacitor C-36 will 
provide the proper setting. 

Turn the modulation of the signal generator Off and set the Control switch at C.W. Rotate the 
C.W.O. control to Its full clockwise position. If in this position the dlil control does not coin- 
cide with 5 on its scale loosen the dial knob and reset it at b. Set the C.w.0. control to zero 
beat with the signal generator signal. If zero beat does not occur at 0 on the control dial care- 
fully readjust the air trimmer capacitor C-61 of the C.W. oscillator transformer T-8. 

4-4. GENERAL COVERAGE ALIGNMENT 

The data given in this section applies to the General Coverage alignment of the H.F. oscillator 
and R.F, amplifier stages of all coil sets. The original alignment at the National Laboratories is 
accomplished by the use of precision, crystal-controlIed test oscillators. No realignment should be 
attempted unless a reliable test signal source is available. In the case of Ceneral coverage H.F. 
oscillator alignment, a test signal source with an accuracy of II or better is required. For Band- 
spread alignment the calibration accuracy demands that the test signal source have the accuracy of 
precision-calibrateo crystals. The entire range of test frequencies required may be obtained by the 
use of nine crystals operating at their fundamental and harmonic frequencies. The frequency of these 
crystals is as follows: 0.05,"0.1, l/ff, T.O," 3.5, 5^0, 6.8. 7.0, 7.3, 14.4 and 15" megacycleY.T " 

The need for realignment of the H.F. oscillator, of any band is indicated when the frequency 
calibration of the receiver dial is in error by more fhan 11 at the high frequency end of the band 
in question. If it is determined that realignment is necessary proceed as follows: 

(1) Connect an output meter to the receiver as described In paragraph 4-3 of this Section 
and disconnect the antenna. 
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coil set. It may be desirable to align the R.F. Amplifier trimmers C-2 and C-15 and the mixer trim- 
mer C-21 using receiver background noise as an indication of maximum gain, rather than the signal 
(source. If this alternate method of alignment is used .the point of maximum gain is that setting of 
the trimmers which provides the loudest receiver background noise. However, it is possible to align 
the R.F. amplifier and mixer stages to the image frequency using background noise as an indicator. 
A check of this possibil ily is to tune .in the image signal — if the image is weaker than the funda- 
mental signal the R.p. amplifier and mixer stages are correctly aligned. 

Correction of tracking errors of the R.F. amplifier and mixer stages at the low frequency limit 
of each coil set is accomplished by th-e adjustments listed on the Alignment Chart. The actual 
tracking of these stages may be checked by pressing the outside rotor plates of the main tuning 
capacitor section toward or away from the stator in a manner assurina that the rotor plates will 
spring back to their original position. Any change in capacity should decrease the receiver gain If 
the stage is tracking properly. 

The locations of the adjustments referred to on the General Coverage Chart are shown on Figure 
Number 7, Each variable on the chart is followed by a number in parenthesis to identify its posi- 
tion on the respective coil set. Schematic diagrams of each of the plug-in coll sets are furnished 
on Figure Numbers 11 and 12. 

Coil Adjust Signal S 
Set Receiver To: 

30,0 Mc. 

14.4 Mc. 

30.0 Mc. 

GENERAL COVERAGE CHART 

Test Signal 
Adjust for 

Maximum Output 

Trimmer capacitor C-26 Trimmer capacitors C-21 (Pos. 6) 
(Pos. 8). C-15 (Pos. 4). 

14.4 Mc. 

7.0 kt. 

14.4 Mc. 

7.3 Mc. 

3.5 Mc. 

7.3 MC. 

Inductance at Pos. No. Inductance at Pos. Nos. 13, 11, 
16. 9. 

Check step 1. Repeat steps 1 
and ?. i f necessary. 

Trimmer capacitor C-26 Trimmer capacitors C-21 (Pos. tO 
(Pos. 8). C-15 (Pos. 4), C—2 (Pos. 2). 
Inductance at Pos'. No. Inductance at Pos. Nos. 13, 11, 
16. - 9. 

Check step 1. Repeat steps l 
and 2 if necessary. 

Trimmer capacitor c~26 Trimmer capacitors C-21 (Pos. 6) 
(Pos. 8). C-15 (Pos. 4), C-2 (Pos. 2). 

4.0 Mc. 

Inductance at Pos. No, inductance at Pos. Nos. 13, 11, 
16. 

Check step 1. Repeat steps l 
and 2 i f necessary. 

Trimmer capacitor C-26 Trimmer capacitors C-21 (Pos. 6) 
(Pos. 8). C-15 (Pos. 4), C-2 (Pos. 2). 
Inductance at Pos. No. Inductance at Pos. Nos. 13, 11 
16. 9. 

Check step 1. Repeat steps l 
and 2 if necessary. 



2 E 

3 E 

3 G 

2 H 

GENERAL COVERAGE CHART (CONT'D) 

Adjust Signal Source and 
Receiver to: 

2.0 Mc 

1.0 Mc. 

l.u Mc. 

2.0 Mc. 

0.9 MC, 

0,5 MC. 

0.7 MC, 

0.9 MC, 

300 Kc. 

UOO KC. 

200 Kc. 

100 KC, 

150 KC, 

200 Kc, 

100 KC. 

Adjust to Receive 
Test Signal 

Trimmer capacitor C-26 
(Pos. 8), 
Padder capacitor c-ioo 
(Pos. 7). 
Inductance at Pos, No. 

Trimmer capacitor C-26 
(Pos. 8). 
Padder capacitor C-100 
(Pos. 7). 
Inductance at Pos. No. 

Trimmer capacitor C-26 
(Pos. 8). 
Padder capacitor C-100 
(Pos. 7). 
Inductance at Pos. No. 

Trimmer capacitor C-26 
(Pos. 8). 
Padder capacitor C-100 
(Pos. 7). 
Inductance at Pos, No. 

Trimmer capacitor C-26 
(Pos. 8). 
Padder capacitor C-100 
(Pos. 7). 
Inductance at Pos. No. 
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Adjust for 
Max imum Output 

Trimmer capacitors C-21 (Pos. 6] 
C—15 (Pos. 4). 

Check step 1. Repeat steps 1, 
2 and 3 if necessary. 

Trimmer capacitors C-21 (Pos. 
6), C-15 (Pos. u), C—2 (Pos. 2) 

Check step 1. Repeat steps 1, 
2 and 3 if necessary. 

Trimmer capacitors C-21 (Pos. 
6), C-15 (Pos. u). 

Check step 1. Repeat steps I, 
2 and 3 if necessary. 

Trimmer capacitors C-21 (Pos. 
6), C-15 (Pos. 4), C-2 (Pos. 2) 

Check step 1. Repeat steps 1, 
■2 and 3 if necessary. 

Trimmer capacitors C-21 (Pos. 
6). C-15 (Pos. 4), C-2 (Pos. 2] 

Check step 1. Repeat steps 1, 
2 and if neressarv. 
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I Coil Adjust Signal source and 1 Adjust to Receive 
Set Receiver to: | Test signal 

GENERAL COVERAGE CHART (CONT'D) 

30 Mc. 

27.2 Mc. 

U AA 30 Mc. 

Trimmer capacitor C-26 
(Pos. 7). 
Padder capacitor C-100 
(Pos. 8). 

Inductance at Pos. No. 
16. 

Trimmer capacitor C-26 
(Pos. 9). 
Padder capacitor C-ioo 
(Pos. 7). 
inductance at Pos.No. 

m 

Adjust for 
Maximum Output 

Trimner capacitors C-21 (Pos. 
6), C—15 (POS. 4), C-2 (Pos. 2), 
Padder capacitors C-99 (Pos. 5), 
C-98 (POS. 3), C-97 (POS. l). 

Inductance at Pos. Nos. 13, 11, 
9. 
Check step 1. Repeat steps 1, 
2 and 3 i f necessary. 

Trimmer capacitors C-21 (Pos. 
6), C-15 (Pos. 4), C-2 (Pos. 2). 
Padder capacitors C-99 (Pos. 5), 
C-98 (Pos, 3), C-97 (Pos. l). 
Inductance at Pos. Nos. 13, 11. 
9. 
Check step 1. Repeat steps l, 
2 and 3 if necessary. Check 
step 1. 

Trimmer capacitors C-21 {Pos. 
6), C-15 (Pos. 4), C-2 (Pos. 2). 
Padder capacitors C-99 (Pos. 5), 
C-98 (Pos. 3). C-97 (Pos. l). 
Inductance at Pos. Nos. 13, 11, 
9. 
Check step 1. Repeat steps 1, 
2 and 3 if necessary. Check 
step 1. 

8-5. BANDSPREAD ALIGNMENT 

The data given in this section applies to the Bandspread Alignment of the high-frequency os- 
cillator, R.F. amplifier and mixer stages of coil sets A, 8, C and 0. (C is important that no Band- 
spread adjustments are made until after completion of General Coverage alignment as General Coverage 
adjustments affect Bandspread alignment. 

The need for realignment of the h.f. oscillator of any hand is indicated when the frequency 
calloration of the main tuning dial is in error by more than ±5 divisions. To effect alignment the 
receiver controls are adjusted the same as outlined in Section 4-4. except that the Bandspread 
switch on each of the plug-in coils must be in the right-hand or Bandspread position. 

The procedure in effecting Bandspread alignment—is accomplished by adhering to the instructions 
given in the Bandspread Alignment Chart. The procedure is similar to that for General Coverage ex- 
cept for the method followed in checking tracking errors of the R.F. amplifier and mixer stages at 
the low-frequency limit of each coil set. To secure an indication of proper tracking, check the set- 
ling of the Bandspread trimmer capacitors C-3» C-16 and C-22 for the position of maximum receiver 
gain. Any change in capacity should decrease the receiver gain indicating proper tracking. The use 
of the trimmer capacitors C-3, C-16 and C-22 for a tracking check may destroy their proper settings 
therefore they must be carefully rechecked at the high-frequency limit of the coil set. The location 

21.5 MC. 

21.3 Mc. 

21.5 Mc 

Trimmer capacitor C-26 
(Pos. 7). 
Padder capacitor C-100 
(Pos. 8). 
Inductance at Pos. No. 
16. 
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BANDSPREAO ALIGNMENT CHART 

NOTE: Do not effect Bandspread Alignment until after completion of General coverage. 

Adjust Signal Source and Adjust to Receive Adjust for 
Maximum Output Test Signal Receiver to: 

Trimmer capacitors C-22 (Pos. 5) 
C—16 (Pos. 3), C-3 (pos. l). 
Padder capacitors C-20 (Pos. li) 
C—14 (Pos. 12), C-l (POS. 10). 
Check step 1. Repeat steps 1 
and 2 if necessary. Check step 

Trimmer capacitor C-27 
(POS. 7). 
Padder capacitor C-25 
(Pos. 15). 

30.0 Mc. 

27,2 Mc. 

30.0 Mc. 

Triiwer capacitors C-22 (Pos. 5) 
C-l6 (Pos. 3), C-3 (Pos. l). 
Padder capacitors C-20 (Pos. 
14), C—14 (Pos. 12), C-l (Pos. 
10). 
Check step 1. Repeat steps l 
and 2 if necessary. Check step 1 

Trimmer capacitor C-27 
(Pos. 7). 
Padder capacitor C-25 
(Pos. 18). 

14.4 MC. 

14.0 Mc, 

14,4 MC. 

Trimmer capacitors C-22 (Pos. 5) 
C-l6 (Pos. 3). c-3 (Bos. l). 
Padder capacitors C-20 (Pos. 14) 
C—14 (Pos. 12), C-J (Pos. 10). 
Check step 1. Repeat steps 1 
and 2 if necessary. Check step 

Trimmer capacitor C-27 
(Pos. 7). 
Padder capacitor c-25 
(pos. 15). 

7.3 Mc. 

7.0 Mc. 

7.3 Mc. 

1. 

Trimmer capacitors C-22 (Pos. 5) 
C—16 (Pos. 3), C-3 (Pos. l). 
Padder capacitors c-20 (Pos. lu) 
C—14 (Pos. 12), C-l (Pos. 10).. 
Check step 1. Repeat steps 1 
and 2 if necessary. Check step 
1. 

Trimmer capacitor C-27 
(Pos. 7). 
Padder capacitor C-25 
(Pos. 15). 

4.0 Mc. 

3-5 Mc. 

4.0 Mc, 

of the adjustments referred to In this section are shown on Figure Number 7. Each variable on the 
chart is followed by a number in parenthesis to identify its position on the respective coil set. 
Schematic diagrams of each of the four combination Bandspread and General Coverage coil sets A, B, C 
and 0 are furnished on Figure Number 11. 

4-6. FIRST R.F. STAGE ALIGNMENT WITH LOW IMPEDANCE TRANSMISSION LINE 

if a low impedance transmission line is to be used with the receiver, it may be necessary to re- 
align the first R.F. amplifier at the high-frequency end of each band. The tracking of the first R.F 
amplifier stage on each of the coil ranges may be checked by rotating the Ant. Trim, control. If twc 
definite peaks in output are observed while rotating the Ant. Trim, control, the first R.F. amplifier 
stage is tracking correctly and the setting at either peak is correct. The lack of a peak in output 
or the presence of only one peak indicates the stage is not tracking properly and correction should 
be made. The General Coverage adjustments affect the Bandspread adjustments and must therefore be 
performed first. The following procedure should be adhered to: 
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(a) GENERAL COVERAGE 

(1) Set the Bandspread switch on each coil to the left-hand side or General Coverage 
position. Adjust the receiver for normal operation as follows: Control switch at A.M., Selectivity 
witch at Off, Ant. Trim, control pointer set in a vertical position with the arrow head towards the 
op of the receiver, A.F. Gain control set at 10 and the R.F. Gain control set to provide a suitable 

pignal level. 

(2) Connect the antenna feeders to the receiver antenna terminals and tune the receiver 
to the signal shown in step l on the General Coverage Alignment Chart for the coil set to be aligned. 
Adjust the trimmer capacitor C-2 for maximum signal output. Coil sets A and 0 do not use a first 
R.F. amplifier General Coverage trimmer but are peak-tuned by the Ant. Trim, control over the full 
frequency range of each coil set. 

(b) BANDSPREAD 

(1) with the receiver adjusted in the same manner as for General Coverage shift the Band- 
pread switch on each coil terminal panel to the right-hand side or Bandspread position, 

(2) Connect the Antenna feeders to the receiver antenna terminal and tune the receiver to 
he signal shown in Step 1 on the Bandspread Alignment Chart for the coil set being aligned. Adjust 
he Bandspread trimmer capacitor C-3 for maximum signal output. If no signal can be received the 

trimmer may be adjusted for maximum background noise. 

-7. S-METER ADJUSTMENT 

The S-Meter balancing resistor R-21 is used to obtain a.zero meter reading in the absence of 
signa,! input to the receiver. To make this adjustment set the controls as follows: set the R.F. ^ 
ain control at 0, A.V.c. switch at A.V.C., Contr/ol switch at A.M. and the A.C, switch at On. Ad- 
u5t the S-Meter balancing resistor R-21 for a zero reading on the s-Meter. This is a screwdriver 
ype adjustment located on the top of the chassis. 

SECTION 5. MAINTENANCE 

-1. GENERAL MAINTENANCE DATA 

Any repairs in the HRO-50-1 receiver which necessitates resdldering of joints must be made with 
care. A good mechanical connection must be made before the solder is applied. 

j Failure of a vacuum tube in the receiver may reduce the sensitivity, produce intermittent opera- 
tion or cause the equipment to be completely inoperative. In such cases, all tubes should be checked 
either in an analyzer or similar tube testing equipment or by replacement with tubes of proven 
quality, when any tube is tested, it should be tapped or jarreo to make sure that it has no internal 
loose connection or intermittent short circuit. 

Tubes of the same type will vary slightly in their individual characteristics and this fact 
should be borne In mind when replacements become necessary. The Clw. oscillator, high-frequency os- 
cillator and I.F. tubes should- be chosen with care to select a replacement whicn most nearly approach' 
es the characteristic of the original tube. A replacement high frequency oscillator tube can be 
readily checked by noting any change in dial calibration, particularly on the amateur bandspread 
bands. Substitution of new I.F. amplifier tubes may possibly alter overall gain and selectivity char- 
acteristics. The necessity for realignment as well as alignment procedures is discussed in Section 
u. 

In case of breakdown or failure of the receiver, the fault must first be localized. This can 



IATIONAL PAGE 22-2 

MODEL HR0-50-1 

ften be accoroplished by observation of some peculiar action of one of the controls Reference to 
the circuit diagram will aid in checking voltages at the various tube elements. Measurement of 
voltages in accordance with section 5-4. will most likely indicate where failure has occurred. 

5-2. CIRCUIT FAILURES 

All components parts in the HR0-50-1 receiver have been selected to assure an ample factor of 
safety. Failure may occur in individual cases and the most common cause of failure, excluding 
tubes, will probably be due to breakdown of a capacitor or resistor. 

Bypass or filter capacitors which develop poor connections internally, or which become open-cir- 
cuited, will cause decreased sensitivity, oscillation or poor stability. The defective unit can be 
located by temporarily connecting a good capacitor in parallel with each capacitor that is under 
suspi c i on. 

Failure of any bypass or filter capacitor may seriously overload resistors in associated cir- 
cuits. Overload of sufficient magnitude to permanently damage a resistor will cause the surface 
of the resistor to be scorched, making the defective unit easy to locate by visual inspection. 

Open or short-circuited resistors can be definitely located by measuring the resistance of 
each Individual resistor. The schematic diagram should be consulted to make sure that any particu- 
lar resistor under test is not connected in parallel with some other circuit element which might 
produce a false measurerent 

Loose connections which cause intermittent or noisy operation can often be found by tapping or 
shaking any component under suspicion with the receiver adjusted for normal operation, 

5-3. STAGE GAIN MEASUREMENTS 

The sensitivity measurements listed herein are made with the receiver set up as specified in 
Section 3-2 except that the A.F. Gain control is set at 10. Connect an output meter with an imped- 
ance to match the receiver output circuit i.e., 6 or 500 ohms to the output terminal panel in place 
of the loudspeaker. It is important that the proper output impedance match be observed. 

Connect the high output lead of the signal generator through a 0.1 mf coupling capacitor to the 
grid of each tube as specified in the following table. The ground lead of the generator is connect- 
ed to any convenient chassis point. 

The signal generator, using modulation, is varied between 453 and 457 kilocycles until a pro- 
nounced peak reading is obtained on the output meter. 

With the generator attenuated to provide a one watt reading on the output meter the signal 
generator attenuator should read within the limits specified on the following table: 

terminal TEST SIGNAL 

5-4. VOLTAGE TABULATION 

All voltage measurements should be made using a high-impedance vacuum tube voltmeter. Readings 
taken with any other type of instrument will differ somewhat depending upon the input resistance of 
the meter, voltmeter resistance should be ten times larger than the resistance of the circuit 
across which the voltage is measured otherwise the voltmeter will indicate a voltage lower than the 

Mixer Grid 60 ± 20 Microvolts 
First I.E. Grid 530 ± 50 Microvolts 
Second ).F. Grid 2800 ± 250 Microvolts 
Third !.F. Grid 48,000 ± 5000 Microvolts 
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The main tuning dial should normally give no trouble, if, however, the dial should become re- 
moved from the receiver it must NOT be operated until mounted on the capacitor shaft WITH SET-SCREWS 
TIGHT, This is because the dial Is only designed to rotate for ten revolutions (0 to 500) and if 
turned farther than this the mechanism will be damaged. When mounted on the capacitor, limit stops 
protect the dial provided the assembly is made properly. The procedure for re-mounting the dial is 
as follows: 

(a) Place the dial on the capacitor shaft, tighten set-screws and turn the dial counter- 
clockwise to fully mesh capacitor rotor plates so that the tips of the rctor plates are flush with 
the edge of the stator plates. 

(bj Loosen set-screws and rotate dial slowly until the dial reading has decreased to zero. 
(c) Tighten the set-screws. 
(d) Check position of rotor plates at zero. The tips of the rotor plates must be flush 

with the edge of the stator plates. A slight adjustment may oe necessary and this is done by loosen- 
ing the set-screws, adjusting the position of the dial and tightening the set-screws again. 

If it is necessary to remove the dial at any future time, turn to 250 before removing the dial 



and do not disturb the setting of either the dial or capacitor until reassembled. If in doubt aboul 
the correct position, inspect the springs on the back of the dial. when the dial reads 250 these 
springs should be straight-up-and-down, they must not be tipped to one side. 

It is important that the backplate and dial do not become separated. The backplate is held in 
place by two springs so that its gear teeth mesh with the dial gear teeth in correct relationship 
for proper dial operation. If this backplate should be sprung out of place. It may return to an in 
correct position and the proper dial numbers will not appear in the windows when the dial is used. 
To ascertain that the two parts are in correct position proceed as follows: 

(a) Locate small window near outer periphery of dial backplate and also locate dial num- 
ber window on face of dial which is 180° removed from the small backplate window. 

(b) Hold dial so backplate lies flat in palm of left-hand and with right hand rotate 
dial knob until 250 appears in previously located dial window. 

(c) If dial is properly adjusted it will be noted that the pointer at the outer edge of 
the smalt window lines up with a marked tooth on the dial itself. It will be found that the dial 
and backplate can be moved so that the backplate pointer will mesh between teeth at points equi- 
distant from marked tooth in either direction. 

(d) if by checking as in paragraph (c) the dial is found not properly adjusted, it will 
be necessary to separate the backplate from the dial far enough to bring the two gears out of mesh 
and then re-mesh the two parts until the proper setting is found, it number of trial settings may 
be required before the correct mesh is found, 

5—6. SLIDE-RULE TUNING DIAL 

The slide-rule tuning dial assembly has been adjusted at the factory for accurate synchroniza- 
tion with the micrometer dial. If not tampered with this mechanism will provide complete freedom 
of mechanical trouble over a long period of continuous use. It is driven by an anti-backlash tuoin 
gear ganged with the main tuning dial. The slide-rule dial pointer is controlled by a string-drive 
assembly. 

If replacement of the string-drive cord is required it will be necessary to remove the receivei 
chassis from its cabinet or wraparound. Before removing the micrometer dfa^ reference should be 
made to Paragraph 5 of this section for proper method of removal. Figure Number 9 illustrates the 
proper method of replacing the cord. After the cord has been replaced and before the receiver is 
returned to its cabinet the micrometer dial should temporarily be replaced (See Paragraph 5-5) and 
the slide-rule pointer correctly set in the following manner: 

This procedure may also be used if a check is desired to 
assure that the slide-rule dial pointer is properly syn- 
chronized with that of the main tuning dial. 

# 
(a) Check the main tuning dial at zero on its dial scale. The tips of the rotor plates 

should be flush with the edge of the stator plates. 
(b) Set the Band Selector control so that the D coil set scale appears. 
(c) Set the main tuning dial at 490 on its dial scale. Correct setting of the slide-rul 

dial pointer is 4 megacycles on the dial scale. Draw the slide-rule pointer along the cord to its 
proper position being careful not to dfsturn the setting of the micrometer dial. After the correct 
setting has been obtained use a small amount of glyptol or household cement to fasten the dial poin- 
ter securely in place on the cord. 
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PASS CORD THRU 
POINTER SLIDER 

AS SHOWN 
LOOP CORD AROUND Q 

PULLEY 

LOOP CORD AROUND 
PULLEY 

® 
FASTEN CLIP HERE 

© > 
WRAP CORD AS SHOWN \ FASTEN SPRING HERE 

© 
NOTE: CO*# SHOWN EXPOSED FOR CLARITY 

CORD LENGTH 33 7/8 " /NCLUD/NG 
SPRING AND CLIP 

Figure No. 9. Instructions for Dial Cord Replaceriient 

PARTS LIST 

SYMBOL I FUNCTION 

T-l Bandspread Padder used on A, 
B, C, D coi1 sets 
T-l General Coverage Trimmer used 
on 8, C, F, H, J, AA, AB, AC COi 1 
sets 
T-l Bandspread Trimmer used on a, 
B, C, 0 coi! sets 
Antenna Trimmer , 

Main Tuning 
V — 1 Tuni ng 
V—2 Tuning 
V-3 Tuning 
V-u Tuning 
V—1 Grid Fi 1 ter 

, Mot Used 
V-l Grid Filter 
V-l Catnode Bypass 
V-l Screen Bypass 
V-l Screen Bypass 
V-l Plate Filter 
V-2 Grid Return Bypass 

DESCRIPTION DRAWING NO. 

CAPACITORS 

Mica, variable, 3.5 - 35 mmf D832-2 

Variable, air dielectric 

Variable, air dielectric 

Variable, air dielectric SA:6577 
Four section ganged SA:6592 
Air dielectric, 225 mmf. max. 
Air dielectric, 225 mmf. r.ax. 
Air dielectric, 225 mmf. max. 
Air dielectric, 225 mmf. max. 
Ceramic, ,01 mfd. 450 vdcw K946-2 

Mica, .01 mfd. 300 vdcw J 666-56 
Paper, .1 mfd. 400 vdcw 0827-12 
Ceramic, .005 mfd. 450 vdcw K946-1 
Paper, ,1 mfd. 400 vdcw 0827-12 
Paper, ,i mfd. 600 vdcw 0827-13 
Ceramic, .005 mfd. 450 vdcw K946-1 
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MODEL HEO-50-1 

FUNCTION OESCRtPTION 

CAPACITORS (CONT'D) 

T-2 Bandspread Padder used on A, 
Q, C, D co i1 sets 
T-2 General Coverage Trimmer used 

jon all coil sets 
T-2 Bandspread Trimmer used on A, 
Bt C, D coil sets 
V— 2 Cathode Bypass 
V—2 Screen Bypass 
v—2 Plate Filter 
T-3 Bandspread Padder used on A, 
6, C, 0 co i1 sets 
T-3 General Coverage Trimmer used 
on all coil sets 
T-3 Bandspread Trimmer used on 
A, B, C, 0 coil sets 
V-3 Cathode Bypass 
V-3 Screen Bypass 
T-u Bandspread Padder used on 
A, B, C, D coil sets 
T-u General Coverage Trimmer 
used on all coil sets 
T-u Bandspread Trimmer used on 
A, B, C, D coil sets 
T-u General Coverage Padder; 
A coil set 
B coil set 
C coil set 
D coil set 
E coil set 
F coil set 
G coil set 
J coil set 
AA coil set 
AB coil set 
Osc. Trimmer 
V-u Grid i 
V-u Plate 
v-u to v-3 coupl ing 
T-5 Primary Trimmer 
Bridge Balancing 
Bridge Balancing 
Phasing Balance Adjustment 
Phasing Control 
selectivity Compensator 
T-5 Output adjustment 
Selectivity Adjusting 
Selectivity Adjusting 
Select iviry Ad justing 
V—5 A.V.C. Filter 
V-5 Cathode Bypass 

Mica, variable, 3-5 - 35 mmf. 

Variable, air dielectric 

Variable, air dielectric 

Paper, .1 mfd. UOO vdcw 
Ceramic, .005 mfd. 450 vdcw 
Paper, .1 mfd. 600 vdcw 
Mica, variable, 3.5 - 35 mmf, 

variable, ai r dielectric 

Variable, air dielectric 

Ceramic, .01 mfd. U50 vdcw 
Paper, .1 mfd. UOO vdcw 
variable, air dielectric 

Variable, air dielectric 

variable, air dielectric 

Mica, .0012 mfd. 300 vdcw 
Mica, .003 mfd. 500 vdcw 
Mica, .0016 mfd. 500 vdcw 
Mica, .0009 mfd. 500 vdcw 
Mica, U70 mmf. 500 vdcw 
Mica, 330 mmf. 500 vdcw 
Ceramic, 100 mmf. 500 vdcw 
Ceramic, 50 mmf. 500 vdcw 
Ceramic, 10 mmf, 500 vdcw 
Ceramic, 120 mmf. 500 vdcw 
Variable, air dielectric 
Ceramic, 100 mmf. 500 vdcw 
Paper, .1 mfd. UOO vdcw 
Mi ca, .01 mfd. 300 vdcw 
Variable, air dielectric 
Ceramic, 62 mmf. 500 vdcw 
Ceramic, U7 mmf. 500 vdcw 
Mica, variable, 3.5 - 35 mmf. 
Variable, air dielectric 
Mica, variable, 3-5 - 35 mmf. 
Variable, air dielectric 
Ceramic, 5 mmf. 500 vdcw 
Ceramic, 10 mmf. 500 vdcw 
Ceramic, 10 mmf. 500 vdcw 
Ceramic, .01 mfd. U50 vdcw 
Ceramic, .01 mfd. 450 vdcw 

D832-2 

0827-12 
K9U6-1 
0827-13 
083 2-2 

0827-12 

J666—63 
J666-30 
J 666—21 
J666-62 
h500—18 
H 500—22 
D825C—30U 
D825D-U17 
08250-402 
DSZSC^AO 

08250-421 
0827-12 
J666-56 

J695-3 
J695-1 
0832-2 
SA:3655 
0832-2 
SA:1841 
08250-401 
08250-426 
08250-426 
K9U6-2 
K9U6-2 
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SYMBOL fUMCTION 

L-2 Tuning 
L-3 Tuning 
L-tt Tuning 
L-5 Tuning 
V—6 A.V.C. Filter 
V-6 Cathode Bypass 
V-6 Screen Bypass 
v-6 Plate Filter 
v—7 Load 
V—7 Coupling 
A.V.C. Filter 
V-9 to V-7 Coupling 
V—9 Screen Bypass 
C.W. Osc. Control 
V-9 Grid 
T-9 Fixed Tuning 
T—9 Tuning 
D.C. Bypass 
A.C. Line Bypass 
A.C. Line Bypass 
Power supply Filter 
Power Supply Input Filter 
Power Supply Output Filter 
V-7 to V-10 Coupling 
v-io Threshold Filter 
V-10 Plate Filter 
V—10 to X-3 Coupl'i ng 
Tone Compensator 
v-ll Cathode Bypass 
V—11 Screen Bypass 
v-ii Plate Filter 
Tone 
V-0B to V—11 Coupling 
v-BB Grid 
V—8B to V-12 Coupling 
V-8B to V-13 Coupling 
V-12 and V-13 Cathode Bypass 
Tone Compensator 
Temperature Drift Compensator 
T-l Fixed Bandspread Padder: 
A coi! set 
B coil set 
C coil set 
0 coil set 
T-2 Fixed Bandspread Padder: 
A coil set 
B coil set 
C coil set 
0 coil set 

PARTS LIST (COHT'D) 

OESCRIPTIO.N DRAWING NO, 

CAPACITORS (CONT'D) 

Mica, 510 mmf. 500 vdcw H500-5 
Mica, 510 mmf. 500 vdcw H500-5 
Mica, 510 mmf. 500 vdcw H500-5 
Mica. 510 nrnf, 500 vdcw H500-5 
Ceramic, .01 mfd. 450 vdcw K946-2 
Ceramic, .01 mfd. 450 vdcw K946-2 
Ceramic, .01 mfd. 450 vdcw K946-2 
Ceramic, .01 mfd. 450 vdcx K946-2 
Ceramic, 270 mmf, 500 vocw J633-2 
Ceramic, 100 mmf. 500 vdcw 08250-421 
Paper, .01 mfd. 600 vdcw D827-7 
Ceramic, 3 mmf. 500 vdcw J695-U 
Mica, .01 mfd. 300 vdcw J666-56 
Variable, ai r dielectric SA:6580 
Mica, ,001 mfd, 500 vdcw J666-14 
Ceramic, 100 mmf. 500 vdcw D825C-304 
variable, air dielectric 
Paper, .01 mfd. 600 vdcw 0827-7 
Mica, .01 mfd. 300 vdcw J666-56 
Mica, .01 mfd. 300 vdcw J666-56 
Electrolytic,40 + 40 mfd. 475 vdcw K945-3 
Part of C-65 
Part of C-65 
Paper, ,01 mfd. 600 vdcw DB27-7 
Paper, .1 mfd, 400 vdcw 0827-12 
Paper, .1 mfd. 400 vdcw 0827-12 
Paper, .01 mfd. 600 vdcw D827-7 
Electrolytic, 25 mfd. 50 vdcw E33B-4 
Paper, .5 mfd. 100 vdcw 0827-49 

'Paper, .1 mfd. 400 vdcw D827-12 
Paper, .1 mfd. 400 vdcw 0827-12 
Paper, ^01 mfd. 600 vdcw D827-7 
Paper, .01 mfd. 600 vdcw 0827-7 
Ceramic, 100 mmf, 500 vdcw 00250-421 
Paper, ,01 mfd. 600 vdcw 0827-7 
Paper, .01 mfd. 600 vdcw D827-7 
Electrolytic, 25 mfd. 50 vdcw E338-4 
Mica, .0024 mfd. 1000 vdcw J667-68 
Ceramic, 5 mmf. 500 vdcw H872-3 
Ce ram i c 
12 mmf. 500 vdcw 08250-404 
5 mmf. 500 vdcw 0825D—401 
12 mmf. 500 vdcw 08250-404 
25.7 mmf. 500 vdcw 08250-412 
Ceramic 
21 mmf. 500 vdcw 08250-410 
5 mmf. 5o0 vdcw 08250—401 
12 mrnf. 500 vdcw 0B25D-404 
25.7 mmf, 500 vdcw 08250-412 
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C-84 T-3 Fixed Bandspread Padder: Ceram i c 
A coil set 21 mmf. 500 vdcw D8250—410 
B co i1 set 5 mmf. 500 vdcw D8250-401 
C coil set 12 mmf. 500 vdcw 08 2 5 0-40 4 
D coil set 25.7 mmf. 500 vdcw D825D-412 

C-05 T—4 Bandspread Padder used on Ceramic, 10 mmf. 500 vdcw 08250-437 
A coil set 

C-86 T-4 Fixed Divider used on 0 coil Ceramic, 21 ntnf, 500 vdcw 00250-410 
set 

C-87 T-tt Fixed General Coverage Cerami c 
T r i mme r: 
A coi1 set 20 mmf. 500 vdcw 08250-446 
B coi1 set 5 mmf. 500 vdcw 00250-440 
AA coil set 10 mmf, 500 vdcw 0825D-402 
AB coil set 35 mmf. 500 vdcw 08250-413 
AC coi1 set 68 mmf. 500 vdcw 08250-439 

C—80 T-i Fixed General Coverage 
Padder: 
A coi1 set Mica, 1200 mmf. 500 vdcw J 666—16 
AB coil set Ceramic, 120 mmf. 500 vdcw D825C-305 

C—89 T-4 Fixed Temperature Ceramic 
Compensator: 
B coil set 5 mmf. 500 vdcw DB250-440 
A coil set 5 mmf. 500 vdcw 08250-440 

C-90 T—2 Primary Trimmer used on h Ceramic, 21 mmf. 500 vdcw D825D—410 
coil set 

C—91 T-i General Coverage Trimmer: Ceramic 
AA coll set 5 mmf. 500 vdcw 08250-401 
AB coil set 21 iwnf. 500 vdcw 00250-410 
AC coil set 50 mmf. 500 vdcw 08250-417 

C-92 T-2 coupling used on AB coil set Mica, 470 mmf. 500 vdcw J665-56 
C-93 T—2 General Coverage Padder used Ceramic, 100 mmf, 500 vdcw DS25C-304 

on AB coil set 
C--9* T-3 Coupling used on AS coil set Mica, 470 mmf. 500 vdcw J665-56 
C-95 T-3 General Coverage Trimmer; 

AB coil set Ceramic, 10 mmf. 500 vdcw 08250-402 
AC coil set Ceramic, 68 mmf. 500 vdcw 08250-429 

C—96 V-2 Cathode Bypass Ceramic, .005 mfd. «50 vdcw K946-1 
C—97 T-l General Coverage Padder used Variable, air dielectric 

on AA, AB and AC coi! sets 
C-98 T-2 General Coverage Padder used Va-riable, air dielectric 

on AA and AB coil sets 
C-99 T-3 General Coverage Padder used Variable, air dielectric 

on AA, AB and AC coil sets 
C-100 T-4 General Coverage Padder used Variable, air dielectric 

on E, F. G, H, J and AA, AB, AC 
coil sets 

C-101 T-3 General Coverage Padder used Ceramic,'100 mmf. 500 vdcw O025C-3O4 
on AB coil set 

C—102 T~2 General Coverage Trimmer: Ceramic 
AC coil sets 68 mmf. 500 vdcw 08250—439 
AB coll sets 10 mmf. 500 vdcw 00250-402 

C-103 1. F. coupl i ng to X-l Ceramic, 100 mmf. 500 vdcw 00250-402 
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CAPACITORS (CONT'D) 

10 
19 
20 
21 

C-12? 
C-123 

T—4 General coverage Padder 
used on a coil set 
V-5 Plate Filter 
L-8 Tuning 
L—9 Tuning 
V—16 AVC Filter 
v—16 cathode Bypass 
R.F. Filter 
v—16 Screen 
V—16 Plate Filter 
L-10 Tuning 
L—11 Tuning 
L-12 Tuning 
L-13 Tuning 
V—2 PI ate Fi 1 ter 
V-15 Plate Filter 
Osc. Padder 
L-6 Tuning 
L—7 Tuning 
V-5 Screen Bypass 
v-3 Plate Filter 
V-5 Screen Bypass 

Ceramic, 20 mmf. 500 vdew 

Paper, .25 mfd. 600 vdew 
Mica, 510 mmf. 500 vdew 
Mica, 510 mmf. 500 vdew 
Ceramic, .01 mfd. 450 vdew 
ceramic, .01 mfd. 450 vdew 
Paper, .25 mfd. 200 vdew 
Ceramic, .01 mfd. 450 vdew 
Ceramic, ,01 mfd. 450 vdew 
Mica, 510 mmf. 500 vdew 
Mica, 510 mmf. 500 vdew 
Mica, 510 mmf. 500 vdew 
Mica, 510 mmf. 500 vdew 
Ceramic, .005 mfd. 450 vdew 
Paper, .1 mfd. 600 vdew 
Ceramic, 10 mmf. 500 vdew 
Mica, 510 mmf. 500 vdew 
Mica, 510 mmf. 500 vdew 
Ceramic, .01 mfd. 450 vdew 
Ceramic, .01 mfd. 450 vdew 
Paper, .1 mfd. 400 vdew 

V~1 Grid Filter Fixed, 470,000 ohms, 1/2 W 
V—1 Cathode Fixed, 100 ohms, 1/2 W 
V—1 and V—2 Screen Fixed, 2,200 ohms, 1/2 W 
V—2 Grid Fixed, 470,000 ohms, l/2 W 
V—2 Cathode I Fixed, 560 ohms, 1/2 W 
RF Gain Control Variable, W.W. 10,000 ohms 
V-3 injector Grid Fixed, 22,000 ohms, 1/2 W 
V-3 Cathode Fixed, 220 ohms, 1/2 W 
V-3 Screen Fixed, 33,000 ohms, 1 W 
V-4 Grid Fixed, 22,000 ohms,'1/2 w 
V—4 Plate Fixed, 22 ohms, 1/2 W 
V-5 Grid Filter Fixed, 470,000 ohms, l/2 W 
V—1, V—2, V-5 Screen B1 eeder Fixed, 27,000 ohms, 2 W 
V-5 cathode Fixed, zzo ohfps, 1/2 W 
V—5 Cathode Fixed, 330/1000 ohms, 1/2 W 
V—i, v—2, V-5 Screen Oroppi ng Fi xed, 15,000- ohms, 2 W 
V-5 Plate Filter Fixed, 2,200 ohms, 1/2 W 
v—6 Grid Filter Fixed, 470,000 ohms. 1/2 W 
V—6 Cathode Fixed, 68 ohms, 1/2 W 
V—8A Plate Load Fixed, 47,000 ohms, 1/2 W 
"S" Meter Zero Adjustment Vari abler W.W.—1000 ohms,—1—w—  
V—7 Plate Load Fi xed, 1.5 meg. 1/2 W 
AVC Fi1ter Fixed, 1.5 meg. 1/2 W 
V—9 Plate 1 

Fixed, 220,000 ohms, 1/2 W 
V-9 screen Filter Fixed, 100,000 ohms, 1/2 W 
v—9 Screen Bleeder Fixed, 100,000 ohms, l/2 W 
V-9 Grid Fixed, 47,000 ohms, 1/2 W 
Dimmer Control Variable, W.W. 25 ohms 

D825D—446 

0827-19 
H500—5 
H500-5 
K946-2 
K946-2 
0827-15 
K946—2 
K946-2 
H500-5 
H500-5 
H500-5 
H 500—5 
K946-1 
D827-13 
08250-437 
H500-5 
H500-5 
K946-2 
K946-2 
0827-12 

J569-57 
J 569-13 
J 569—29 
J 569—5 7 
J 569—22 
K349-3 
J569-41 
J 569-17 
J571-43 
J 569—41 
J 569—5 
J569-57 
J 57 2—42 
J569-17 

J 57 2—3 9 
J569-29 
J569-57 
J56 9—11 
J 569-45 

J 569-6 3 
J 56 9-6 3 
J 56 9-53 
J 569-49 
J569-49 
J569-45 
K915-13 
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RESISTORS (CONT'D) 

V—7 Filament Dropping 
V-10 Filament Dropping 
V—14 Dropping 
V—7 Load 
v—7 Load 
v-io Plate 
V—10 Cathode 
Limiter Threshold control 
Limiter Threshold Filter 
Limi ter Plate Fi1ter 
V-10 Plate Load 
Audio Gain Control 
Limiter Output Divider 
V-ll Cathode 
V-l 1 Cathode Divider 
Degeneration Feedback 
V-ll Screen Filter 
v-ll Plate Load 
V-ll Plate Filter 
Tone control 
V-ee Grid 
V—86 cathode Bias 
V-8B Cathode Load 
V-8B Plate Load 
V-13 Grid 
V-12 Grid 
V—12 and v-13 Cathode Bias 
Output Load 
T-l Ant. Load used on A coil 

Fi xed, 4.3 ohms, 1 W 
Fixed, u.3 ohms, 1 W 
Fixed. 5,000 ohms, 10 w 
Fixed, 22,000 ohms, 1/2 W 
Fixed, 470,000 ohms, 1/2 W 
Fixed, 220,000 ohms, 1/2 W 
Fixed, 220,000 ohms, i/2 W 
Variable, 500,000 ohms 
Fixed, 220,000 ohms, l/2 W 
Fixed, 820,000 ohms, 1/2 W 
Fixed, 470,000 ohms, 1/2 W 
Variable, 500,000 ohms f 
Fixed, 220,000 ohms, 1/2 W 
Fixed, 2200 ohms, 1/2 W 
Fixed, 150 ohms, 1/2 W 
Fi xed, 6800 ohms, 1/2 W 
Fi xed, 470,000 Ohms, 1/2 W 
Fixed,' 100,000 ohms, l/2 W 
Fixed, 47,000 ohms, l/2 W 
Variable, 500,000 ohms 
Fixed, 220,000 ohms, 1/2 W 
Fixed, 4700 ohms, 1/2 W 
Fixed, 47.000 Ohms. 1/2 W 
Fixed, 47,000 ohms, 1/2 W 
Fixed, 220,000 ohms, l/2 W 
Fixed. 220,000 ohms, 1/2 W 
Fixed, 220 ohms. 2 W 
Fixed, 470 ohms, 2 W 
Fixed, 22 ohms. l/2 W 

K098-48 
E959-10 
J 569—4 i 
J569-57 
J569-53 
J 569-53 

J569-53 
J 5 69—6 0 
J569-57 
K347-1 
J569-53 
J569-29 
J 5 6 9— 15 
J569-35 
J 569—57 

K347-1 
J 56 9—5 3 
J569-33 
J569-45 
J 56 9—4 5 
J 569-53 
J569—53 
J572-17 
J572-21 
J 569—5 

V—6 Screen Dropping 
v—16 Avc FiIter 
V—16 Cathode 
V—16 Screen Dropping 
V—16 Plate Fi1ter 

Fi xed. 47,000 ohms, 1/2 W 
Fixed, 470,000 ohms, 1/2 W 
Fixed 68 ohms, 1/2 W 
Fixed, 47,000 ohms, l/2 W 
Fixed, 2200 ohms, l/2 W 

J569—45 
J 569-57 
J 569-1 1 
J 569—45 
J569-29 

Ml SCLLLANFOUS 

Antenna Input Terminal 
Swi tch Term i nal 

Audio Output Terminal 
Fuse 3 AG 
Dial Lamp 
Dial Lamp 
"S" Meter Lamp 
Phono Jack 

Screw type, three terminals 
Screw type, two terminals 
Screw type, three terminals 
2 Amps at 250 V 

Single C i rcu i t 
Mult i-Ci rcui t 

E261-3 
E265-1S 
E259-2 
F135-4 
F136-6 
F136-6 
F136-6 
J993-1 
F316-1 
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Filter Chohe 
T-6 Tuning 
T-B Tuning 
T-6 Tuning 
T-6 Tuning 
T—7 Tuning 
T-7 Tuning 
T-7 Tuning 
T-7 Tuning 
T-0 Tuning 
T-8 Tuning 
T-8 Tuning 
T-8 Tuning 
T—6 Coupling 
T-7 Coupli ng 
T-8 Coupli ng 
"S" Meter 
Select-O-Ject Plug 
A.C. Jumper Plug 
T—1 B.S. - G.C. Switch 
T-2 B.S. - G.C. Switch 
T-3 B.S. - G.C. Switch 
T-tt B.S. - G.C. Swi tch 
Selectivity Switch 
A.V.C. ON-OFF switch; 
Control Switch 
Calibrator Switcir 

A.C. Line Switch 
T-10 Primary Selector Switch 
B+ Switch 
First R.F. Amplifier Trans- 
fo rme r 
a- Band 
B Band 
C Band , 
D Sand 
E Band 
F Band 
G Band 
H Band 
J Band 
AA Band 
AB Band 
AC Band 
Second R.F. Amplifier Trans- 
former 
A Band 
B Band 
C Band 
D Band 

MISCELLANEOUS (CONT'D) 

17 Henries 
Variable iron-core inductor 
Variable iron-core inductor 
Variable iron-core inductor 
Variable iron-core inductor 
Variable iron-core inductor 
variable iron-core inductor 
Variable iron-core inductor 
variable iron-core inductor 
Variable iron-core inductor 
variable iron-core inductor 
Variable iron-core inductor 
Variable iron-core inductor 
R.p. choke, 1.1 uh. 
R.F. choke, 1.1 uh. 
R.F. choke, 1.1 uh. 
0-1 ma. w/S: seal e 
Octal 
Octall 
Twist" Type, Two position 
Twist Type, Two position 
Twist Type, Two position 
Twist Type, Two position 
Six Position, Double Pole 
SPST Bat Handle, Toggle 
OoudIe-wafer, four-position 
DPOT Bat Handle, Toggle center 
posit ion open 
Part of R—uo 
DPDT, Toggle 
SPST, Bat Handle, Tojgle- 

SA:169U 
SA:3905 
SA:3366 
SA;3905 
SA:3366 
SA;3905 
SA:3366 
SA:3905 
SA;3366 
SA:3905 
SA:8951 
SA;3905 
SA:8951 
SA;6072 
SA:607 2 
SA:8952 
J984-5 
SA: 6569 
SA:3?3 1 
S A: 6 748 
SA:6749 
SA:67«9 
SA:6749 
£195-3 
E230-2 
S A: 6 5 6 4 
P738-1 

H340-4 
£230-2 

14.0 - 30 Mc. SA:6654 
7.0 - 14.4 He. SA;67 55 
3.5 - 7,3 MC. SA:6759 
1.7 - 4 ". 0 Mc. SA:6635 
900 - 2050 KC. SA:6513 
480 - 960 KC. SA:6660 
160 - 430 KC . SA:6665 
100 - 200 KC. SA:68O3 

50 - 100 KC. SA:6806 
27 - 30 MC. SA:6814 
25 - 35 MC, SA:6675 
21 21.5 MC. SA:8073 

14.0 _ 30 Mc. SA:6751 
7.0 - 14.4 MC. SA:6650 
3-5 - 7.3 Mc. SA:6641 
1.7 — 4.0 MC. SA:6637 
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MISCELLANEOUS (CONT'D) 

DRAWING NO. 

Cont 'd 
E Band 
F Band 
G Band 
H Band 
j Band 
AA Band 
AB Band 
AC Band 
Mixer Transformer 
A Band 
B Band 
C Band 
0 Band 
E Band 
F Band 
G .Band 
H Band 
J Band 
AA Band 
AB Band 
AC Band 
H.F. Oscillator Transformer 
A Band 
B Band 
C Band 
D Band 
E Band 
F Band 
G Band 
H Band 
J Band 
AA Band 
AB Band 
AC Band 
Crystal Filter 
2nd. I.F. Amp. Transformer 
3rd. l.F. Transformer 
Oet. Input Transformer 
C.W. Osc. Transformer 
Audio Output Transformer 

Power Transformer 

F i rst R. F. Ampl i f i er 
Second R.F. Amplifier 

S A;6 540 2050 Kc 900 
SA:6662 
SA: 6667 

460 
180 

960 KC 
43O Kc 
200 KC SA: 6669 

SA:6809 
100 
50 100 Kc 

30 MC 
35 Mc 

21.5 Mc 

S A: 6673 27 
SA:6818 25 
SA: 8074 21 

SA;6 752 14.0 30 MC 
14.4 MC 
7,3 MC 
4.0 MC 

7.0 
3.5 
1.7 

SA:67 56 
SA:664 2 
SA:6636 
SA:67B9 900 2050 Kc 

960 KC SA: 6794 480 
SA: 6800 180 

100 
430 KC 
200 KC 
100 KC 
30 Mc 
35 MC 

21.5 Mc 

SA: 6804 
SA: 68 10 
SA:6615 
S A: 6676 2 5 
SA: 8075 21 

30 SA; 6656 14.0 MC. 
7.0 14.4 Mc. SA:6670 

SA: 6760 3.5 
1.7 

7.3 MC. 
4.0 He. SA: 6776 

2050 KC. SA: 6631 
SA:6795 
SA:6785 
SA;6805 

900 
480 960 KC. 
180 - 
100 — 

430 Kc. 
200 Kc. 

50 - 100 KC. SA: 6811 
SA:6816 27 - 30 Mc. 

25 - 35 MC. 
21 - 21.5 MC. 

SA:6919 
SA: 6076 
SA;3654 
SA: 8448 
SA;B446 

455 KC. 
455 KC. 
455 KC. 
455 Kc. SA: 8948 
455 kc. 
Pri. lO.OOO'ohms Sec. 8/600 ohms 10 
watts 
Primary: <4 and #5, 115 volts 

14 and #7, 230 volts 
Secondary: tl and 13, 6.3 V at 6.5 A. 
Secondary: #8, #9 and 110, 275-0-275 V. 
Secondary: ill and #12, 5 V. at 2 A. 

#2 electrostatic shield 

SA: 336 1 
P18 7—1 

SA: 6566 

6846 
6BA6 
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Ml 
r—    

SCELLANE0US (CONT'D) 

PARTS LIST (COMT'D 

M i xer 
H.p. Oscillator 
First l.F. Amplifier 
Second l.F- Amplifier 
Second Detector and A.V.C. 
"S" Meter Ampl i f ier 
Phase Inverter 
C.W. Oscillator 
Noise Limiter 
Audio Ampli fier 
Audio Output 
Audio Output 
Voltage Regulator 
RectIf i er 
Thi rd l.F. Ampl If ier 
Accessory Connector Socket 
Crystal Calibrator socket 
Select-O-Ject Socket 
Crystal Resonator 

6BE6 
6C4 
6K7 
6SG7 
6H6 
J/2 6SM7GT 
1/Z 6SN7GT 
6J7 
6H6 
6SJ7 
6V6GT 
6V6GT 
0B2 
5VUG 
6SG7 
Octal 
Octal 
Octal 
Quartz, 455 kc. 

J625-2 
J625-2 
J625-2 
E979-1 

DESCRIPTION CO. TYPE 
MECHANICAL PARTS 

Flexible coupling on control switch 
shaft 
Flexible coupling on C.w.O. 
control shaft 
Knurled nut to mount Calibrate 
Swi tch 
Knurled nut to mount B+ and AVC 
swi tches (2) 
Knurled nut to mount phones jack 
Knob for Tone control. Ant. 
trimmer and Dimmer controls 
Main Tuning dial control knob 
Spring washer to ground main 
tuning knob 
Shaft extension for Selectivity 
switch » 
Coupling on phasing control shaft 
Set screws for mounting above 
coupli ng (4) 
Shaft extension for Phasing control 
Cast aluminum hub on main tuning 
capac i tor shaft 
Window for dial scales    
Bracket for dial scale window 
Base plate for mounting tuning 
capac i tor 
Spacer plate between base plate and 
tuning capacitor 
Triangular bracket for main tuning 
capacitor shaft 
Dial drum supporting assembly 
(indludes pointer, pointer rail, 
oullevs and drum oositionina <;or;nn1 

0163-2 

J703-2 

J704-2 
SA:7021 

SA: 6586 
LOS 7-1 

SA:3664 

0694-2 
G079-2 

C696-4 
SA:8800 

P7.11-1 . 
P539-1 
SA:6581 

P106-1 
I 
SA:6502 

SA;6594 

DESCRIPTION I NAT. CO. TYPE 
MECHANICAL PARTS (CONT D) 

Drum positioning spring P131-1 
Gear assembly for driving dial SA:6595 
pointer (includes pulley and gears) 
Loading spring for above gears (2) P216-1 
Bearing for pulley P226-1 
washer to mount pulley and bearing M953-2 
to dial drum supporting assembly 
Spring washer to position pulley J728-7 
and gears 
Shaft, for rotating dial scale P221-2 
drum 
Rubber "0" ring on above shaft L792-3 
Retaining washer on above shaft E229-3 
Snap ring on above shaft L936-1 
Dial cord SA:6596 
Spring to maintain tension on dial P223-1 
cord 
Dial scale drum stop, mounted on P472-1 
Osc. control shaft 
Tension spring for above stop P471-1 
Dial light socket (2) SA:6600 
Dial scale drum assembly (no 5A:7922 
scales included) 
Dial scale for Band A P136-1 
Dial scale for Band B P136-2 
Dial scale for Band c P136-3 
Dial scale for Band D P136-4 
Dial scale for Band A (bandsprcad P136-5 
cali bration only) 
Dial scale for Band B (bandspread P136-6 
cali brat i on only) 
Dial scale for Band C (bandspread P136-7 
cali brat i on only) 



NATIONAL PAGE ?? 
MODEL HRO-^i 

PARTS LIST (CONT'D) 

DESCRI PTI ON NAT. ( 
TYPE 

MECHANICAL PARTS USED ON TABLE MODEL ONLY 

Selectivity control knob SA:6 86 
Limiter control knob SA:681 
CW - AM - NFM - Phono switch knob S A: 6 5f 
A.F. Gain control knob SA;681 
End bearing for main tuning SA:86< 
capacI tor 
Cover, gear housing C898—i 
l/4" length of rubber tubing on F231t-; 
capac i tor stop 

Stop washer (10) Pi 49—J 
Stop 05U3-: 
Spacer, stop Q541-: 
Spring washer in slop J720-> 
Stop washer P149-I 
Collar in stop with set screws 0542-1 
Set screws in above (i679-i 

G879-; 

Balls in capacitor bearing (6) H613-: 
C.w.o. shaft 0531*- 
Washer on above 0802- 
Retaining ring on above gi0 2- 
Bracket from chassis to dial Q538- 
support plate 
Chassis mounting angle bracket P244-: 
(left) 
Chassis mounting angle bracket P244- 
(right) 
National Co. insignia J 791-' 
Rubber mounting foot (4) K499- 
S-Meter bracket J970-; 
Band or Osc. control knob (2) SA: 70; 
Cover hinge (2) J 825-. 
Cover stop angle (2) *758- 
Socket assembly for S-Meter lamp K377-I 
Cabinet wraparound SA: 86( 
Cabinet back SA: 86< 
Cabinet cover J 701-1 
Cabinet bottom SA: 651 

MECHANICAL PARTS USED ON RACK MODEL ONI 

OtSCRIPTION 

MECHANICAL PARTS (CONT'D) 

Dial scale for Band D (dandspread P136-8 
cal i Drat ion only) 
Dial scale for Band E-E P136-9 
Dial scale for Band G-H P136-10 
Dial scale for Band J P136i-ll 
Dial scale for Band AA PI36-12 
Dial scale for Band AB P136-13 
Dial scale for Band AC P136-14 
End bearing for main tuning SA:2127 
capacitor rotor snaft 
Ceramic brush insulators on main 0679-1 
tuning capacitor (4) 
Ceramic brush insulator with D680-1 
cutaway surface (5) 
Rotor brush (5) SA:8675 
Worm for driving main tuning M939-2 
capaci tor 
Worm loading spring 
Ball bearing used with worm F150-2 
loading spring 
Spring thrust collar used with P112-1 
worm loading spring 
Coil set levers SA:700 
Nut to mount coil set levers (2) P207-2 
Coil set brush board (4) SA;657 
Fibre washer for mounting brush- E181-3 
board (16) 
Bakel i te slide for coil sets (2) 0393-1 
Shield cap for type 6K7 and 6j7 E726-1 
tubes (2) 
Shield for miniature tubes (3) SA;338 
Shield base for miniature tubes SA:384 

b) 
socket for miniature tubes (5) SA:49i 
Fibre washer for mounting H285-2 
miniature sockets (10) 
Octal tube sockets (15) J625-2 
Spring clamp for type 6C4 tube L532-3 
Spring clamp for type 0B2 tube L532-2 
Nut for mounting miniature sockets Blll-2 
Ceramic standoff insulated termi- 8425-1 
nals (2) (one top of chassis one 
on bottom of chassis) 
Insulation between chassis and P942-1 
heat shield ■ (short 

SA:7001 
P 207—2 
SA;6575 
E181-3 

0393-1 
E 726- 1 

SA;3387 
SA:3847 

SA:4916 
H285-2 

J625-2 
'L532-3 
L532-2 

P942-1 
heat shield • (short) 

P942-2 (long) 
Heat shield (with grommets and lugs)sA;6563 
Plate, heat shielo P202-1 
R.F. Gain control knob SA;6867 
Phasing and C . W. 0. con t rol knoc (2) SA;6S68 
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The type XCU-50-2 Crystal Calibrator Unit is designed expressly for use within the hro-50 re- 
ceiver. it utilizes an electron-coupled oscillator circuit controlled by a dual crystal (valpey 
type DPS). This type of crystal provides two crystal-control1ed marker frequencies of 100 Kilo- 
cycles and 1 megacycle. When plugged into the Crystal Calibrator Socket, X-2, the XCU output is 
loosely coupled to the first R.F. amplifier input circuit. Selection of either the 100 kilocycle or 
1000 kilocycle crystal-control1ed signal is made possible by the front-panel mounted Calibrate 
switch on the receiver. 

INSTALLATION 

The XCU-50-2 calibrator is installed In the HRO-50-1 receiver by plugging the unit into the 
Crystal Calibrator socket, x-2, on top of the chassis. A slotted-head screw mounted through the top 
of the unit is provided to bolt the unit to the chassis. 

A trimmer capacitor, C-l, is connected across the crystal to permit adjustment of the freqcrency 
of the 100 kilocycle output marker when the unit is operated at locations where the temperature is 
vastly removed from that of normal room temperature. This capacitor should never require adjustment 
unless such abnormal temperatures are experienced. To make the adjustment proceed as follows; 

(1) Plug in a coil set suitable for the reception of WWV on one of the various frequencies 
utilized by this standard frequency station, 

(2) Adjust the receiver for normal A.M. operation as explained in Section 3-3. 
(3) Set the front-panel mounted Calibrate switch at the 100 kilocycle position. 
(tt) Tune in the signal from WWV at a time when the signal is unmodulated. 
(5) Adjust the trimmer capacitor, c-l, located at the top of the calibrator unit so that 

the 100 kilocycle marker signal harmonic is zero beat with the signal received from WWV. 

OPERATION 

The XCU-50-2 Crystal Calibrator provides a means of checking the accLracy of the frequency 
calibration of the receiver. The front-panel mounted Calibrate switch marked I00-Off-I000 connects 
B-plus to the Calibrator for instantaneous service. At the same time this switch selects either 
the 100 or 1000 kilocycle marker signal. To check calibration accuracy tune in the desired marker 
signal with the Control switch set at C.W. and zero beat the receiver with the harmonic marker, if 
the micrometer dial and the slide-rule dial do not read accurately correction should be made by ad- 
justing the front-panel mounted Osc. trimmer control. Only a slight adjustment of the Osc. trimmer 
control should be necessary. If calibration is way off the plug—In coil set probably requires re- 
alignment and reference should be made to Section 4, 

FUNCTION 
100 Kc. Tuning 
f* Filter 
Cathode by-pass 
Output Coupling 
Feedback 
100 Kc. inductor 
1000 Kc. inductor 
PI ug 
Grid 
Mot Used 
Screen dropping 
Plate 
Osci1lator tube 
Crystal Resonator 

PARTS LIST 

0ESCRIPTI0N 
Ceramic, variable, 6 -20 mmf. 
Paper, .1 mfd. «00 vdcw 
Paper, .1 mfd. 400 vdcw 
Ceramic, 10 mmf. 500 vdcw 
Ceramic, 3 mmf. 500 vdcw 
5 mh. type R-100 
.5 mh. type R-50 
Octal 
Fixed, 4.7 megohms, 1/2 W. 

Fixed, 22,000 ohms, 1 W. 
Fixed, 470,000 ohms, 1 W. 
6AK6 
Quartz, 100 - 1000 Kc. 

NAT. CO. 
TYPE 
E311-2 
0827-12 
0827-12 
H072-1 
J 695-4 
SA:2608 
SA:2514 
K793-1 
J 569—69 

J571-41 
J571-57 

056O-1 
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INSTRUCTIONS 
FOR THE 

NATIONAL NFM-83-50 
NARROW-BAND F.M. ADAPTOR 

IMSTALLATIOM 
Figure No. 14. Schematic Diagram, xcu-50-2 Calidrator 

The NFM-83-50 is installed ih the HR0-50-1 receiver by plugging the adaptor unit into the 
n.b.F.M. socket x—1 on the top of the chassis. Amounting bracket is furnished to hold the adaptor 
unit securely in position. The adaptor unit is aligned at National Company laboratories and realign- 
ment is not necessary. 

ALIGNMENT 
The NFM-83-50 is carefully aligned before shipment and no realignment is required unless the 

adaptor is accidently misaligned. The necessity of realignment can be determined by the A.M. re- 
jection capabilities of the adaptor unit. Proper alignment will be indicated when the maximum A.M. 
rejection occurs at the center of the A.M. carrier. Maximum S-meter reading will indicate the center 
of the carrier. 

The equipment required for alignment is a high-impedance vacuum tube voltmeter and an A.M. sig- 
nal generator. The signal generator used should have an output reasonably free of any frequency 
modulation. The use of a broadcast station as a signal source, in place of a signal generator, 
would provide a test signal meeting the above requirement. In any case, the signal strength of the 
test signal should be of the order to provide an S-meter reading of from 2 to 5 s-units when the 
HR0-50-1 is correctly tuned to the test signal. 

The preliminary alignment procedure is as follows: 
1. Connect the high-impedance voltmeter between the test point jack, J-l, and chassis. 

The oo^arity of the voltage will depend on the alignment of the adaptor, connect the voltmeter to 
ao --r-v^a'xc reaOin 
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2. connect a signal source to the antenna terminals, A and A, at the rear of the HRO-50-1. 

tf a signal generator is used make the connection through a 300 ohm dummy load and select a frequency 
in the standard broadcast band. 

3. Set the Control switch at N.F.M. 
k. Set the Selectivity switch at Off. 
5. Set the Limiter control at Off. 
6. Plug in the E coil set, 900 to 2,050 Kc. If this coil set is not available use the 0 

coil set, 1.7 to U.O Mc. 
7. Set the B plus switch at Orr. 
8. set the A.V.C.-yff switcn at A.v.c. 
9. Turn the R.F. Gain control to 10. 
10. Adjust the A.F, Gain control for the desired volume. 
11. Tune the test signal by adjustment of the Main Tuning knob. The correct tuning point 

is the setting that produces maximum S-meter reading. 
Alignment is effected as follows: 

1. Detune both primary, L-l, and secondary L-2, I.F. trimmers by rotating the screw ad- 
justments until they are withdrawn from the shield can as far as possible. The adjustment with the 
dot of red paint opposite it is the primary trimmer L-l. 

2. Tune the primary trimmer, L-l, for maximum reading on the voltmeter. If two peaks in 
output are observed, the correct peak will be the first one encountered when rotating the screw ad- 
justment into the shield can, 

3. Tune the secondary trimmer, L-2, for a zero reading on the voltmeter. It will be noted 
that there is a crossover in the polarity of the test voltage at this point. 

Adjust the capacitor, C-9, for a null in the audio output. This capacitor is access- 
ible after removal of the button plug on the side of the adaptor unit. 

5. Adjustment of capacitor, C-9, may affect the zero voltage reading obtained by adjust- 
ment of the secondary trimmer, L-2. Retrim L-2 and C-9. as necessary, until both a zero voltage 
reading on the voltmeter and a null in the audio output are obtained. 

PARTS LIST 

FUNCTION 0ESCRIPT10M 
NAT. CO. 
TYPE 

I,R, Amp. CouplIng 
Input Divider 
I.F. Amp. cathode Bypass 
I.F. Amp. Screen Bypass 
T-l Primary Tuning 
T—1 Secondary Tuning 
T—1 Secondary Tuning 
T-l Secondary Tuning 
T-l Sec. Balance Adjustment 
Disc. Cathode Filter 
B Supply Bypass 
R.F. Filter 
Aud i 0 Coupl i ng 
I.F. Amp. Grid Leak 
I.F. Amp. Cathode 8i as 
I.F,. Amp. Screen Dropping 
R.F. Filter 
Diode Load 
Diode Load 
Oecoupli ng 
Test Point 
T-l Primary Inductor 
T-l Secondary Inductor 
Adaptor unit Plug 
Discriminator Transformer 
I.F. Ampl i f i er 
Discrimi nator 

Ceramic, 10 Mmf, 500 vdcw 
Ceramic, 36.5 Mmf, 500 vdcw 
Mica, 0.01 Mfd, 300 vdcw 

|Mica, 0.001 Mfd, 300 vdcw 
Mica, 100 Mmf, 500 vdcw 
Mica, 180 Mmf, 500 vdcw 

iMica, 180 Mmf, 500 vdcw 
Ceramic, 38 Mmf, 500 vdcw 
Ceramic, variable, 7-35 Mmf, 
Elect, 1 Mfd, 450 vdcw 
Mica, 0.01 Mfd, 300 vdcw 
Mica, 470 Mmf, 500 vdcw 
Mica, 0.01 Mfd, 300 vdcw 
Fixed, 1 Megohm, 1/2 W. 
Fixed, i.ooo Ohms, 1/2 w. 
Fixed, 47,000 Ohms, 1/2 W. 
Fixed, 47,000 Ohms. 1/2 w. 
Fixed, 15,000 Ohms, 1/2 W, 
Fixed, 15,000 Ohms, 1/2 W. 
Fixed, 4,700 Ohms, 1/2 W. 
T i p Jack, Bakeli te 
Adjustable Iron-Core 
Adjustable Iron-Core 
8 Prong Octal 
Rat io Type 455 Kc. 

D8250-402 
D825D-414 
J666-56 
J665-71 
H500-7 
H500-3 
H500-3 
0825D-424 
E311-4 
E338-10 
J666-56 
J665-56 
J666-56 
K379-61 
K379-25 
K379-45 
K379-45 
K379-39 
K379-39 
J569-33 
K421-1 
SA: 4892 
SA;4891 
K783-1 
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Figure No. Schematic Diagram, NFK-83-50 Adaptor 

INSTRUCTIONS 
FOR THE 

NATIONAL TYPE 650S 

VIBRATOR POWER SUPPLY 

The National Type 650S Table Model Vibrator Power Unit has been designed to furnish complete 
operating voltages for the HR0-50-1 receiver. The unit operates from a 6-volt 0.0. supply and pro- 
vides approximately 150 volts O.C. at 70 miltiamperes in normal operation. Output voltages for both 
a and B supply are available at a four prong socket for convenient connection to the Receiver. 

The 650S consists of a vibrator unit utilizing an OZUA type rectifier tube and a vibrator in a 
circuit employing efficient R.F. filtering of vibrator hash. Further filtering of the low frequency 
or audio hum component in the output is accomplished by using the regular filter system in the re- 
c,e i ver. 

INSTALLATION 

The 650S unit is supplied with a battery connecting cable as well as an interconnecting cable 
to facilitate connection to the receiver. 

Battery clips are provided on the battery connecting cable w-l for convenient connection to a 
6-volt storage battery or similar source of power. The interconnecting cable W-2 Is terminated at 
one end In a four-prong plug to mate with the socket x-l of the 650S. The other end utilizes an 
octal plug to mote with the power socket X-l at the rear of the HRO-50-1 receiver. The receiver A.C. 
jumper plug P-l used for A.C. operation must be removed from the power socket. Figure Number 16 
shows the Schematic Wiring Diagram. 

The 650S vlbrapack Unit has been completely tested and adjusted at the factory to provide effi- 
cient and economical servfee when used with the HR0-50-1 receiver. An adjustment control switch has 
been furnished for increasing the B-plus output. This is a screw driver control available through an 
entry hole provided at the rear of the 650S. The control switch has four steps from approximately 
150 volts of filtered D.C. at 70 milliamperes in the extreme counterclockwise position (step l) to 
approximately 210 volts at 90 milliamperes in the fully clockwise position (step l). It is recom- 
mended that the receiver be operated at the lower B voltage of step 1. The total battery drain is 
approximately 11 amperes when furnishing power to the receiver if the NFM-83-50, XCU-50-2 and S0J-3 
units are used, if the receiver is used without these accessories the total drain is approximately 
9.5 amperes. The V.R. tube does not light under these conditions but the receiver will operate nor- 
mally and operation from a storage battery becomes practical, in step a the V.R. tube will light and 
full receiver output will be obtained but the drain on the storage battery will be approximately 15.5 
amperes when all accessories are utilized, without these accessories the total receiver drain from 
the battery will be approximately 13.8 amperes. 

The two intermediate control switch steps 2 and 3 should not be used as the voltage obtained is 
approximately the value required to fire the v.R. tube In the receiver, under this condition the 
V.R. tube may fire on and off sporadically resulting in erratic operation of the receiver. 
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PARTS LIST 

SYMBOL FUNCTION DESCRIPTION 
NAT. CO. 
TYPE 

C-l Fi1ter Capaci tor Elec. 500 mfd. 15 vdcw E338-7 
E-l Vibrapack unit 6 V.O.C. Mallory Type VP55U 0371-1 
F-l Fuse 20 Amperes 25 volts type 3 AG F135-18 
L-l l 6-volt Line Filter 16 microhenries, iron core SA:869 
S-l 6-volt Li ne Sw i tch Toggle S.P.S.T. E 23 0-2 
V-l Recti fier Tube Type 0Z4A 
W-l 6-volt Line Connector Two-Contact SA:1999 
W-2 Interconnecting cable One end terminated in four prong plug; 

other in an octal plug 
Y-l V i brator 6 V.O.C. Mallory Type 825C 
X-l Output Socket Four Prong Female E319-9 

I 

O 
o 
o 

X0-' 
— sooq f 

L - I 

16 kh 

i t 

Figure No. 16. Schematic Diagram, 650s vibrator Power Supply 
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INSTALLATION PROCEDURE 

The SW-54 Receiver is designed to operate from a 105/130 voU, 50/60 cycle, A.C. source of sup- 
ply or a 105/130 volt, O.C. source of supply. Normal power consumption is approximately 25 watts at 
115 volts. 

Installation of the SW-54 is accomplished as follows: 

1. Connect the antenna as recommended in Section 1-2. 
2. Connect a good external ground ( radiator or water pipe) to the cabinet. A screw-type 

terminal is provided at the top center of the cabinet back to facilitate this connection. This con- 
nection, if used, serves two purposes: 

a. Achieves a considerable reduction in noise interference in certain localities. 
b. Eliminates the possibility of shock occurring if the operator makes bodily con- 

tact between the Receiver and ground. 
3. Connect the power cable and plug to the proper source of supply i.e., 105/130 volts, 

50/60 cycles, A.C. or 105/130 volts D.C. Proper polarity of the plug should be observed when con- 
nection is made to a power source although no damage to the Receiver will occur if the polarity is 
reversed. Reversed polarity will be evidenced as follows and is corrected by simply reversing the 
plug prongs In the power outlet. 

a. D.C. Power Source — The Receiver will be inoperative, although the tubes and 
pi 1ot lamp will 1ight. 

b. A.C. Power Source — A hum may be heard in the output of the Receiver. 
Proper polarization of the plug will eliminate the possibility of shock occurring In in— 

jstallatlons where one side of the power line is grounded, if the operator should make bodily contact 
between the Receiver and ground. 

4. Adjust controls as recommended in Section 2 for the reception of signals. 

1-2. ANTENNA REC0HHEN0ATIONS 

The antenna input circuit of the SW-54 is arranged for operation from either a single-wire type, 
doublet type or other types of antennas having impedances of 70 ohms or more. The input impedance of 
the antenna circuit is approximately 300 ohms. 

The most practical antenna for use in installations where the Receiver is to be used over a wide 
range of frequencies is the single-wire type. An antenna length of from 50 to 75 feet is recommended 
although the length is not critical and any length from 25 to 75 feet may be used. If the Receiver 
is to be operated on one frequency or a narrow band of frequencies, best results will be obtained by 
the use of a tuned antenna, such as the folded doublet or half-wave dipole type, designed for the 
operating frequency. 

The methods of connecting the various types of antennas to the antenna terminal strip at the 
rear of the Receiver are as follows: 

1. Single-wire type — Connect the antenna to terminal A at the left of the strip and con- 
nect the metal link to the unused A terminal. 

2. Doublet-type — Connect the antenna feeders to the two terminals marked A; the metal 
link is not used. 

3. Concentric transmission 1ine type — Connect the inner conductcr to terminal A at the 
left of the strip and the outer conductor to the other A terminal. Connect the metal link to the 
center A termi nal. 

2-1, GENERAL DESCRIPTION 

The SW-54 is an A.C./O.C. superheterodyne Receiver having a complement of four tubes plus a 
rectifier with a continuous frequency range of from 540 kilocycles to 30 megacycles. The Receiver is 
designed to provide reception of amplitude modulated voice or music and code telegraphy signals 
throughout its entire frequency range. ER307 
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a stage outline of the circuit employed in the Receiver is given below together with the tube 
type associated with each stage. 

Converter 12BE6 
C.W. Osc. — I.F. Amplifier (455 Kc.) 12BA6 
Second bet. - A.V.C. - First Audio 12AV6 
Audi o Output 50C5 
Rectifier 3bZ5 

Two audio output circuits are provided in the SW-54: 

1. The built-in loudspeaker is a permanent magnet type. 
2. Phone tip jacks are mounted at the rear of the receiver to accommodate headphones. The 

headphones load impedance is not critical, permitting the use of various types of headphones includ- 
ing crystal types. 

2-2. TUNING SYSTEM 

The two-gang main tuning capacitor and four set of coils are used to cover the frequency range 
of the SW-54 in four tuning bands as shown on the following table. A bandspread tuning dial scale 
calibrated from 0 to 100 is provided to permit bandspread tuning of any portion of the frequency 
range of the receiver. 

BAND FREQUENCY COVERAGE 

A . 54 to 1.6 mc. 
B 1.6 to 4.7 mc. 
C 4.6 to 14.5 mc. 

The main dial has four scales accurately calibrated directly in megacycles. The respective 
scales are marked with heavy black scorings to clearly locate for the operator such short-wave 
features as the Amateur, Police, Foreign Broadcast and Ship bands. These locating markers are iden- 
tified by letters AM, P, F and S respectively. 

2-3- OPERATING INSTRUCTIONS 

After the SW-54 has been installed as outlined in Section 1, it is placed in operation for voice 

SPEAKER-PHONES SW 
SET AT SPEAKER 

BAND SWITCH 
SELECT BAND 

i 01 ,s 

AM- CW S W 
SET AT AM 1 

MAIN TUNING 
CONTROL 
c: £! rr T CTATlQMJ 

I I i 

1 

STANOBT-RECEIVE S W. 
SET AT RECEIVE Figure NO. 1. Simplified Operating Instructions 

AC OFF-VOLUME 
CONTROL 

TURN REC ON AND 
ADJUST VOLUME 
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or music reception by adjustment of the receiver controls. Figure No. 1 gives the step-by-step pro- 
cedure to follow for the reception of signals. The same procedure is outlined below with a brief 
description of the function of each control. 

1. Set the Standby-Receive switch at Receive. This switch. In the Standby position is 
used to quiet the Receiver for a period of time such as during a transmitting period, when it is 
desirable to resume reception immediately without waiting for the tubes to warm up. 

2. Set the Speaker-Phones switch at Speaker. Should headphone operation be desired set 
the switch at Phones and connect headphones to the Phones jack located at the rear of th« receiver. 

3. Set the AM-CW switch at AM. 
4. set the Band switch at the band of frequencies to be tuned. The four positions of the 

Band switch select the proper set of coils to cover the frequency range of the four tuning bands of 
the SW-64. Each position is marked with a band letter designation which corresponds to the markings 
appearing on the main dial. 

5. Turn the Volume control from the A.C. off position to the point providing the desired 
audio volume. In the a.c. Off position the SW-5U is turned off: advancing the control knob in a 
clockwise direction turns on the Receiver and increases the audio output volume to a maximum at the 
extreme clockwise position. 

6. Set the main tuning dial pointer at the desired frequency. The main tuning control 
knob and dial scale are used to tune the entire frequency range of the Receiver and tunes at any one 
time the band of frequencies selected by the Band switch. 

7. To utilize the advantages of bandspread (fine) tuning and logging provided by the 
SW-5U prbceed as follows: 

(a) Set the main tuning dial pointer at the Low frequency limit of the band of fre- 
quencies to be tuned. ^ i\ 

(b) Hold the main tuning control knob (or the outer edge of the Bandspread dial) 
firmly enough to prevent the main.tuning dial pointer from moving and set the bandspread dial at 
Zero by rotating the inner segment of the Bandspread dial. 

(c) Bandspread tuning can now be accomplished by rotation of the entire Bandspread 
dial in a clockwise direction. Logging of stations is accomplished by noting the frequency setting 
of the main dial pointer and the numerical setting of the bandspread dial. 
2-4. CODE TELEGRAPHY RECEPTIOM 

The adjustment of the receiver controls for code reception is the same as that for voice and 
music except that the AH-CW switch must be set at CW. 
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Figure No. 2. Tube and Alignment Adjustment Locations 
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Figure Ho. 3. R.F. Alignment Trimmer Locations 

2 a WIMO CLIP END OF COUD « l/t TURNS AROUNO SNAFT 
AMD WITH TUNIN6 CAPACITOR AT MAXIMUM HOOK CLIP 
TO LARSE PULLEY. 

I LENGTH OF CORD •30" INCLUDING CLIP AT ONE END AND 
LOOP IN OTHER. 
MEASURE 16 5/4' FROM CLIP END AND MARK THS POINT 
LOOP CORD AT MARK AND PUSH THRU HOLE IN SHAFT. 
BRING ENDS OF CORD THRU LOOP AS SHOWN AND PULL 
TAUT KEEPING MARKED POINT OVER HOLE. 

% TURN CAPACITOR TO MINIMUM ALLOWING OTHER END 
OF CORD TO WIND ITSELF AROUND SHAFT. 

m 
w 

% 

4. ATTACH POINTER TO CORD AMD BY ELECTRI 
CAL CALIBRATION TEST SET POINTER AT 
CORRECT I POSITION 

SET PULLEY AT POSITION SHOWN AND 
PASS CORD AROUND SMALL PULLEY. 
FASTEN SPRING TO END OF CORD AND 
CLIP TO HOLE IN PULLEY PROVIDING 
CORRECT TENSION. / 

n ! al ^trinalnn I n rnf t I r»n ^ 
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ALIGNMENT AND TEST INSTRUCTIONS 

Note: 1. An Isolation transformer should be used wherever possible; 
If the transformer is not available, the set may be handled with safety 
if the following precautions are observed: 

a. Find out with an AC volt meter which side of power socket is at 
ground potential, 

b. With receiver plug out of power socket, turn on power switch and with 
an ohmraeter find which tab of power cord is connected directly to 
the chassis through the volume control switch. 
Insert the cord into the power socket so that both grounds come to- 
gether. When these precautions have been taken one may connect other 
grounds to receiver chassis without danger. 
If the power source is DC, the set will not operate unless proper 
polarity of the plug is observed. 

2. A dummy antenna of 300 ohms is also needed. 
Alignment should not be made without this resistor. 

3. t blocking condenser .01 to .1 mfd. should be used. This condenser 
should be used in series with the hot lead of the signal source at all 
times. Having observed polarity of plug as under Note #1, the ground 
lead of the signal source may be connected directly to the chassis. 

I Check tuning condenser and dial pointer setting-- 

a. Rotate tuning dial fully counter-clockwise against stop. 
b. L6ok at tuning condenser. The rotor should be fully meshed. This 

is very, very important. This is your reference, and will avoid 
tracking and calibration troubles. When we say fully meshed, we do 
not mean 1/2 of a degree or one degree, but that the plates be flush. 

c. To set the condenser rotate dial fully counter-clockwise. Loosen 
the two set screws on dial shaft. Hold the collar, which has the 
two set screws, against the stop. Turn dial until tuning condenser 
hits its stop. Tighten set screws. 

d. Set the pointer over the first calibration mark on band "B". 

II Connect the power to the receiver. 
III Connect headphones and output meter to output jack. 
IV Connect the 300 ohm dummy to hot antenna terminal. 
V Put band change switch in the "A" position. 
VI Set dial to 1000 kc, 
VII Set signal to J4.55 kc ±1 kc. 

Caution: Do not depend on the accuracy of your signal generator, 
unless you know it is good. 

VIII Connect the signal source to the top contact on the front switch 
wafer (flue le^ad). This is the mixer grid connection with the band 
change switch at "A". 

IX Adjust L9, 10, 11 and 12 or C-37A C37B, C38A and C3'8B for maximum 
output. The maximum input required for 50 mw output should not be over 
75 micro-volts. The minimum may run as low as 10 micro-volts. If the 
set is stable-10 micro-volts will be all right. A normal set will require 
25 micro-volts. Use approximately 100 micro-volts input when making IF 
adjustments. The IF al-ignment- 1-s now cGmplete. 

X Set the frequency at the high end of band "A" with condenser C-8 (osc.) 
Adjust det. trimmer C-2 for maximum gain. Check calibration at the low 
end of band. 600 kc should fall within ±10 kc. 

Note: A chart is being supplied which will show calibration and align- 
ment points for each band. This chart will also show tolerances 
on calibration. 

XI Set the band change switch at "B". Set the frequency at the high end 
of the band. Peak mixer trimmer while rocking the dial for maximum out- 
DUt. Check thft Ofl "M hr»n h 1 nm u\- fVio 1 
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XII Repeat Operation XI for band "Cn (Band switch at "C".) 

XIII Set band switch at "D". Set the frequency at the high end of the 
band. Peak the mixer trimmer on signal for maximum output while rocking 
the dial. Check the frequency at the low end of band. On Band D , ad- 
just loop in det. coll at llj. mc for maximum gain. 

Check chart below for calibration and alignment points. 

Band Set 
Peak Det. 
Trimmer at 

Check Cal, 
at Tol. 

MAW 1.5 mc. 1.5 mc. .6 mc±10kc. 
"B" i+.O mc. 3.8 mc. 2.0 rac 20kc. 
WCW ik.O mc. 13.5 mc. 5.0 mc±60kc. 
HDM 28.0 mc. 29.0 mc. ll+.O mc±l50kc 
The above tolerances apply to the whole band 

5.0 mc±60kc. 
ll|..0 mc±l50kc 

Check 
Tracking 

.6 mc • 
1,8 mc. 
5-5 mc* 

13.5 mc. 

SELECTIVITY Input: 100 micro-volts 
Output; level 10 milliwatts 

6 db 3.i^ kc. 
20 db Ik.O kc. 
kO db 28.2 kc. 
oO db k9.5 kc. db k9'5 kc- AVC at 2 MC 300 ohm dummy- 

Measurement taken here to avoid noise pick-up. 
10 micro-volts = 0 db = 1 mw. 

100 - " - +15 
1000 - " - +20 

10000 - " - + 2k 
100000 - " - +28.0 

Overall distortion at 1 MC Maximum pc Maximum power 1.8 watts 

30^ mod. 1000 CPS 

GAIN 

100 mw. 
200 
300 
500 

.7 

.8 
1.0 
1.5 watts 

2 
2.2 
2.6 
2.8 
3.5 
Il.2 
6.5 

10+ 

Overall fidelity at 2 mc, 

-11.0 
- 5.0 

kOO cp.s 0 
1000 
2000 
3000 
kooo 
5000 

+ 2.0 
- 2.0 
- 6.5 
-12.5 
-18.0 

Dial set at 1000 kc. 

Location 

Mixer 
Grid 

Frequenc; 

k55 kc 

Input 

26 uv 

Output 

50 mw 

IF Grid k55 kc. 
First Audio aOO cps 
Last .Audio k'-'Q CP3  

Audio response from first audio grid. 
Input constant at ,k volts, 100 

200 
koo 

1000 
2000 
3000 
kooo 
5000 

10000 

3000 uv 50 raw 
.5 volts 50 mw 

_T-_8_volta 50 mw 

-12.0 
- 5.5 

0 
+ 1.8 
+ 1.0 
- .75 
- 3.5 
- 6.5 
-19.0 
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huh 
As measured on J4. ohms with Ballantlne volt meter 

IF grid grounded 
Audio gain off 1,8 micro-watts 
Audio gain full 1.8 micro-watts 
Lin© cord reversed 1.8 micro-watts 

OVERALL GAIN, S/N RATIO, AND IMAGE RATIO 

10 DB 10 DB 
FREQ. GAIN FOR SIG/NOISE BIG/NOISE IMAGE 50 MW 

MC. 50 MW 300 OHMS NO. DUMMY DB DIREC 
50 MW OSC. 
DIRECT VOLTS 

BAND "A1 

BAND NBH 

TTt 
2,. 5 
U.o 

BAND "0" 

8.0 
114-. 0 

BAND "D* 

21.5 uv 
11 
15 

11 
6 
7.2 

1I4..O 

a 

28-0 
10 
U.5 

18 uv 
10 
10 

11 
6 
7.7 

13 
7.0 
l+.o 

28.0 
10 
k'5 

18 uv k3 22 6.6 
10 k2 16.5 9.0 
10 35 19 9.6 

3.1 30 5.5 L.2 
2.8 32 2.8 6.2 

20 ii.O 7.2 

ii.5 22 5.5 2.6 
2.I1 16.0 C.5 3.6 
3.5 18.0 3.0 2.2 

8.5 8.0 13.5 2.k 
8.5 12.0 6.5 2.6 
I4..0 6.0 6.0 1.6 

SOCKET VOLTAGES 

Meter - High impedance D.C. 100 ohms per volt A.C. 

All measurements to ground 
Bandswltch at "A* 
No signal 
Dial at 1000 kc. 
Audio gain turned down. 

Tube 

12BE6 
12BA6 
12AV6 
5005 

9 DC 
.3DC 
.9DC 

7.0DC 

Pin #2 

, .6 AG 
0 AC 
0 
0 

Pin #3 Pin ^ Pin #5 Pin #6 Pin #7 

11AC 22 AC 98 DC 98 DC .3 DC 
2 2 AG 35 AC 35 AC 105 DC 1.1 DC 
11AC 0 .Ij-5DC ,i4.5DG 72 DC 
80AC 35 AC 0 100 DC 120 DC 

110AC 0 110 AC 125 DC 80 AC 35Z5 100 DC 115 AC 110AC 0 110 AC 125 DC 80 J 
RESISTANCE MEASUREMENTS TAKEN TO CHASSIS (POWER REMOVED). 

Bandswltch at nAH 

Tube Pin #1 Pin"#2 Fin #3 Fin #1 
• //s • // rt n 9 //n 

nn nn yo nn f rm yo 

12BE6 22K 
12BA6 2,5 meg, 
12VA6 10 meg. 
50C5 150 
35Z5 22K 

.2 11 
0 • 20 
0 11 

-5 meg 100 
120 120 

22 
30 

0 
lt-0 

Open 
Cir. 

2OK 2OK 3 meg 
2 OK 2 OK 100 
•5 meg ,5 meg 260K 
.5 meg .5 meg 20K 

120 120 85 20K 

Primary-output trans, 100 ohms 
Secondary .2 ohms 
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RESISTANCE OF RF COILS 

A Det. Coll Sec. 
B Det, Coll Sec. 
C Det. Coll Sec. 

3.5 ohms 
.83 M 

.05 n 

A Det. Coil Prim 
B Det, Coil Prim, 
C Det. Coil Prim 

29.5 ohms 
.93 " 
.93 M 

A Osc. Coil Total 2.31; ohms 
cold end to trap .35 ohms 

B Osc. Coil Total 1.01 ohms 
C Osc. Coll Total .06 ohms 
D Osc. Coil Total .01; ohms 

Caution: Be sure that no part of the metal frame of the speaker touches 
the chassis. 

Never substitute 10^ condensers for the as called for on the parts list. 
These condensers are used as padders and are C-12, C7I3 8n^ 1;. . .l|-70 ramfd 
...1000 mmfd and 3000 ramfd. 

Length of wires on tuning condenser should not be changed. 

SOME TROUBLES AND FAULTY PARTS WHICH COULD BE THE CAUSE 
Mushy audio and loud hum. 
Defective condenser C-29C or C-29D. 

Off signal, audio not mushy on signal. 
Be sure the shield on the 12AV6 tube V-3 Is properly seated. 

Hum modulation in broadcast band. 
Try replacing C-33. 

Hum modulation in the higher frequency bands-check G-32. 
C-39 may be defective. 

Oscillation in the IF stage, 
C-36 defective 
0-35 defective 
CW switch does not ground the feed back wire with the CW off, 
Plate and grid leads should be down near the chassis. 
Pin #2 and center shield on the socket not grounded. 
Shorted cathode resistor. 

Poor sensitivity at low end of band "B'* with almost normal gain 
at the high end of the band. 
C-l may be open. 

Poor sensitivity on all hands and trimmers C-2, 3 and i; do not peak prop- 
erly. 

C-o open. 
High frequency oscillator does not work at some spot in one of 

the bands. 
Poor contact on shorting rotor on band change switch, 

PARTS LIST 

Symbol 
U r\ r\d C ^ r1 ■ n ■ ■ r 1 n 

Nat. Co. 
T vft#  

C—7 
ut* bL 1 1 p t I un 1 j pc C-8 

CAPACITORS 
C-9 
c-10 
c—11 

C-l Paper .01 mfd 400 vdcw 0827-5 C-12 
C-2 Variable mica 2.2-40 mmf 0832-5 C-l 3 

500 vdcw C-l 4 
C-3 Variable mica 2.2-40 mmf 0832-5 C-15 
C—4 Variable mica 2.2-40 mmf 0832-5 C-16 
C—5 Variable mica 2.2-40 imf D83 2-5 C—16 A 
C-6 Paper .02 mfd 200 vdcw 0827-51 

Ceramic 10 mmf 500 vdcw 08270—«26 
Variable mica 2.z-»0 mmf 0632-5 
Variable mica 2.2-40 nwf 0832-8 
variable mica 2.2- 40 mmf O832-5 
variable mica 2.2-40 mmf 0832-5 
Mica 470 mmf 500 vdcw J665-55 
Mica 1000 mmf 300 vdcw J665-70 
Mica 3000 mmf 500 vdcw J666-30 
Ceramic 21 mmf 500 vdcw D825D-410 
2 section variable K577-2 
12 to 441.7 mmf Part of 

C-16 
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C-16B 12 to 441.7 mmf Part of 
C—16 

C—17 Ceramic 3 mmf J695-4 
c-ie Ceramic 100 mmf J695—6 
C-19 87 mmf Part of T-l 
C-20 87 mmf Part of T-l 
C-21 Paper .01 mfd 400 vdcw 0827-5 
C—22 110 mmf Part of T-2 
C-23 110 mmf Part of T-2 
C—24 110 mmf Part of T-2 
C—25 110 mmf Part of T—2 
C—26 Paper .005 mmf 200 vdcw 0827-50 
C—27 Paper .005 mmf 200 vdcw 08 27-50 
C-28 Mica 4700 mmf 500 vdcw J 665—56 
C—29 4 section'dry electrolytic 0252-1 
C—29 A 5 mfd Part of 

C—29 
C—29 B 40 mfd Part of 

C—29 
C-29C 40 mfd Part of 

C—29 
C—290 60 mfd Part of 

C—29 
C-30 Paper .02 mfd 600 vdcw 0827-44 
C-31 Paper .02 mfd 200 vdcw 0827-51 
C-32 Mica 470 mmf 500 vdcw J665-56 
C-33 Paper .1 mfd 400 vdcw 0827-12 
C-34 Paper .02 mfd 600 vdcw 0827-44 
C-35 Paper .02 mfd 200 vdcw 0827-51 
C-36 Paper .25 mfd 200 vdcw 0827-15 
C-37 variable ceramic 2 section Part of T-l* 
C—3 7 A 35—1 SO mmf Part of c-37 
C-37 8 35-150 mmf Part of C-37 
C-30 Variable ceramic 2 section Part of T-2* 
C-38A 36-150 mmf Part of c-30 
C-38B 35-150 mmf Part of 0-30 

Fixed 470,000 ohms 1/2 watt 
Fixed 47 ohms 1/2 watt 
Fixed 47 ohms 1/2 watt 
Fixed 100 ohms l/2 watt 
Fixed 47,000 ohms 1/2 watt 
Variable 500,000 ohms 
w/swi tch 
Fixed 2,200,000' ohms 1/2 
watt 
Fixed 10,000,000 ohms 1/2 
watt 
Fixed 220,000 ohms 1/2 watt 
Fbxed 470,000 ohms 1/2 watt 
Fixed 150 ohms 1/2 watt 
Fixed 15,000 ohms 1 watt 
Fixed 220 ohms 1/2 watt 
Fixed 22 ohms 1/2 watt 
Fixed 1000 ohms 1 watt 
Fixed 330 ohms 1/2 watt 
Fixed 22,000 ohms 1/2 watt 
Alternate IF Trans. 

MISCELLANEOUS 

J 569—5 7 
J569-9 
J569-9 
J569—13 
J569-45 
K347-6 

J 569-65 

J509-73 

J569-53 
J569-57 
J 569-15 
J571-39 
J569-5 
J569-22 
J671-25 
J569—19 
J569-41 

Terminal board, speaker out- 
put, 2 terminal 
Lamp, #47 bayonet type 6-8 v 
15 amps 
Inductor, detector "A" coil 
air core 
Inductor, detector *8*. *C" 
and *0" coi1s air core 

Inductor, oscillator "A", "B" 
"C" and *0" coils core 

Inductor, varlade, i ron core 
tun ing 
Inductor, variable, iron core 
tuning 
Inductor, variable iron core 

Inductor, variable iron core 
Loudspeaker, 4" PM 
Switch, band selector, 2 pole 
4 pos 

Switch, CW-AM, 2 pole 3 pos 
Switch, standby, 2 pole 3 pos 
Switch, phone, 2 pole 3 pos 
Swi tch, on off, spst 
Transformer, IF, 455 Kc., 
shielded 
Transformer, IF, 455 Kc., 
shI elded 
Transformer, IF, 455 Kc., 
shi elded 
Transformer, IF, 455 Kc., 
sh i elded 
Transformer; speaker matching,; 
primary 2500 ohms secondary 
3.2 ohms, iron core 
Tube, converter, 12BE6 
Tube, pentode, 12BA6 
Tuoe, duo diode triode,l2AV6 
Tube, beam power amplifier, 
50Cb 
Tube, full wave rectifier, 
35Z5 
Filter, one 47,000 ohm re- 
sistor and two 100 mmf. 
capaci tors 
'Alternate IF Trans. 

£264-1 

F136-11 

SA:7971 

SA:7973 

Part of 
L-2 
Part of 
L-2 
Part of 
L-2 

,Sa:7981 

Part of 
L-3 
Part of 
L-3 
Part of 
L-3 
Part of 
L-3 
Part of 
T-l 
Part of 
T-l 
Part of 
T-2 
Part of T-2 
Q374-1 
SA:7972 

Part of S— 1 
Part of s-l 
SA:7077 
SA:7978 
SA:7976 
Part of R—6; 
0242-1 

0243-1 

0242-2 

0243-2 

0262-1 

Antenna terminal board 3 ter- 
minal 
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