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THE MAGNAVOX CO. 
MODEL CR -206 
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THE MAGNAVOX CO. MODEL CR -206 

PAGE 19-4 MAGNAVOX 

MODEL CR -206 THE MAGNAVOX CO. 
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ALIGNMENT PROCEDURE 
The alignment of this F -M tuner is made in three 
major steps namely, I -F alignment, Discriminator 
alignment and R -F alignment. An F -M generator is 
not required in aligning this F -M tuner. Any accu- 
rately calihrated signal generator covering a range 
in the vicinity of 10.7 megacycles may be used in 
aligning the I -F and the Discriminator stages. For 
R -F alignment, the generator must cover the tuning 
range of the tuner or approximately 87 to 110 mega- 
cycles. If such a signal generator is not available, 
this alignment may be made by using an F -M radio 
station as a frequency standard. 

I -F ALIGNMENT 
1. Connect the "high" side of the signal generator 
to Grid 3 (pin #8) of the 6SB7Y converter tube and 
the "low" side of the generator to the radio chassis. 

2. If a vacuum tube voltmeter is available, connect 
it across the 220,000 ohm resistor in the grid circuit 
of the 6SH7 limiter tube at points designated "A" and 
"X" on the schematic diagram (Figure 2) to measure 
the limiter grid bias voltage. Set the signal generator 
to exactly 10.7 megacycles and adjust the third, the 
second and the first i -f transformer trimmers in that 
order for maximum reading on the meter. A reading 
of 2 to 8 volts should be considered normal. 

3. If a vacuum tube voltmeter is not available, con- 
nect a 0-50 or 0-200 microammeter in series with the 
"ground" end of the 220,000 ohm resistor in the grid 
circuit of the 6SH7 limiter tube at point "X" on the 
schematic diagram. Set the signal generator to ex- 
actly 10.7 megacycles and adjust the third, the sec- 
ond and the first i -f transformer trimmers in that 
order for maximum meter readings. A normal read- 
ing will be in the range of 10 to 35 microamperes. At 
the completion of these adjustments, remove the 
microammeter and ground the 220,000 ohm resistor 
to the point where it was originally connected. 

DISCRIMINATOR 
ALIGNMENT 

The accurate alignment of the discriminator trans- 
former cannot be overemphasized. Incorrect align- 
ment will result in badly distorted reception. The 
following steps should be followed in the order 
given: 
1. A DC vacuum tube voltmeter is connected to the 
output circuit by connecting it from ground to point 
"B" on the schematic diagram. This measures the de- 
tector output voltage. Adjust the signal generator 
frequency to exactly 10.775 megacycles and adjust 
both trimmers on the discriminator transformer for 

maximum reading. If the indicated voltage is less 
than 3 volts readjust the output of the generator until 
the meter indicates 3 volts or more. Now adjust the 
signal generator frequency to 10.7 megacycles and 
turn the trimmer screw on the top of the discriminator 

until the voltage is zero. This is an extremely impor- 
tant adjustment. Reset the generator frequency to 
10.775 and record the meter reading. 
2. Reverse the meter connections and set the signal 
generator frequency to 10.625 megacycles. The meter 
reading now obtained must be within 10% of the 
reading recorded in the previous operation -if it is 
not, the discriminator alignment was not done accu- 
rately and must be repeated. 
3. The discriminator may also be aligned using a 
0-50 or 0-200 microammeter if a vacuum tube volt- 
meter is not available. In this case, the detector out- 
put current is measured. Connect the microammeter 
to the same points specified in paragraph 1 and pro- 
ceed in the manner outlined in paragraphs 1 and 2 

of this section. In the operation described in para- 
graph 1, the meter reading should be at least 20 mi- 
croamperes when the trimmers are peaked at 10.775 
megacycles; if not, the generator should be adjusted 
until that value is obtained. 

R -F ALIGNMENT 
1. Check that the dial pointer is in line with the last 
mark at the low frequency end of the dial calibration 
when the condenser gang is fully meshed. If it is not, 
slide the pointer on its string to the correct position, 
and crimp the lugs (on the rear of the pointer) tight- 
ly around the string and apply a drop of cement to 
hold the pointer in adjustment. 
2. Connect the vacuum tube voltmeter to points "A" 
and "X" on the schematic diagram or connect a 0-50 
or 0-200 microammeter in series with the "ground" 
end of the 220,000 ohm resistor in the grid circuit of 
the 6SH7 limiter tube at point "X" on the schematic 
diagram. 
3. An extremely accurate signal generator is a ne- 
cessity in making the following adjustments and it 
should be connected to the antenna post through 
a 300 ohm resistor. If such a generator is not avail- 
able, connect an F -M antenna to the antenna terminal 
(A) and use an F -M transmitter for a frequency stand- 
ard. It is preferable that this station be located in the 
high frequency end of the band -102 to 108 mega- 
cycles. 
4. Set the signal generator (if one is used) and the 
F -M tuner to exactly 108 megacycles -if an F -M sta- 
tion is used as a frequency standard accurately set 
the tuner to the frequency of the F -M station and 
adjust the oscillator trimmer for a maximum reading 
on the meter. Then adjust the antenna trimmer and 
the r -f trimmer for a maximum meter indication. If 
too much signal is fed to the tuner, it might appear at 
several settings of the tunirig dial and confuse the 
adjustment. When the adjustments are completed, 
the second harmonic of the oscillator frequency will 
be 10.7 megacycles lower than the signal frequency. 
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THE MAGNAVOX CO. MODEL C:î-206 

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 through 300 -ohm res:stor at: 
98 mc. 1.1 

R -F to Converter Grid at: 
98 mc. 

I -F on 1st I -F Grid to 2nd I -F Grid at: 
10.7 mc. _ _ 35 

2nd I -F Grid to Limiter Grid at: 
10.7 mc 33 

OSCILLATOR GRID VOLTAGE 
The DC voltage developed across Oscillator Grid 
resistor (37) at: 

98 mc 7.0 

13.8 Vanabons of ± 20% are permissible. All readings made with sufficient signal to provide 
15 millivolts output at 400 cycles with 22.5 kc. modulation. 

R -F on Converter Grid to 1st I -F Grid at: 
98 mc. 5.0 

©John F. Rider 
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MODEL CR -206 THE MAGNAVOX CO. 

70 

o 
6AG5 

10 

o 
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64 

5 

2 ND. I -F 
\ / 

7DISCRIMIN 1 
ATOR 

7 

9 

\ / 

Power supply 117 volts 50/60 cycles AC 
Power consumption 46 watts 
Intermediate frequency 10.7 mc. 
Tuning frequency range. 87.1-108.9 mc. 

Tubes: 

R -F Amplifier 6AG5 
Converter 6SB7Y 

First I -F Amplifier 6SG7 
Second I -F Amplifier 6SG7 
Limiter 6SH7 

Detector 6H6 

Rectifier 6X5GT/G 
Tuning Indicator 6U5 

Dial Lamp Mazda No. 51 
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REFERENCE 
NO. 

THE MAGNAVOX CO. 

DESCRIPTION 

MODEL CR_206 

MAGNAVOX 
PART NO. 

1 Coil assembly, antenna 36031102 
2 Coil assembly, r -f 36031202 

3 Coil assembly, oscillator .............. 360263G2 

4 Transformer, 1st i -f 36030401 

5 Transformer, 2nd i -f 360304G1 

6 Transformer, 3rd i -f ..36030401 

7 Transformer, discriminator 36030501 

8 Transformer, power 30003001 

9 Choke, filter 35003201 

10 Capacitor, variable, three -gang tuning 26005901 

11 Capacitor, trimmer 26006701 

12 Capacitor, ceramic, 10 mmf 250088G8 

13 Capacitor, ceramic, 35 mmf 250088G26 

14 Capacitor, ceramic, 35 mmf 250088026 

15 Capacitor, mica, 47 mmf 250159096 

16 Capacitor, mica, 47 mmf 250159096 

17 Capacitor, mica, 470 mmf 2501590102 

18 Capacitor, mica, 470 mmf, ± 10% 250159G90 

19 Capacitor, ceramic, 500 mmf 250088031 

20 Capacitor, ceramic, 500 mmf 250088031 

21 Capacitor, ceramic, 500 mmf 250088031 

22 Capacitor, paper, .01 mfd, 600 V 25012902 

23 Capacitor, paper, .01 mfd, 600 V 25012902 

24 Capacitor, paper, .01 mfd, 600 V 25012902 

25 Capacitor, paper, .01 mfd, 600 V 25012902 

26 Capacitor, paper, .01 mfd, 600 V 25012902 

27 Capacitor, paper, .01 mfd, 600 V 25012902 

28 Capacitor, paper, .01 mfd, 600 V 250129G2 

29 Capacitor, paper, .01 mfd, 600 V 25012902 

30 Capacitor, paper, .01 mfd, 600 V 25012902 

31 Capacitor, paper, .01 mfd, 600 V 25012902 

32 Capacitor, paper, .01 mfd, 600 V 25012902 

33 Capacitor, paper, .05 mfd, 600 V 25012905 

34 Capacitor, electrolytic, 10 mfd, 450 V 27002603 

35 Capacitor, electrolytic, 30-10 mfd, 475 V 27002302 

40 Resistor, composition, 10 ohms, /2 W 23008401 

41 Resistor, composition, 100 ohms, 1/2 W 23008407 

42 Resistor, composition, 100 ohms, 1/2 W 230084G7 

43 Resistor, composition, 220 ohms, %: W 230084G9 

44 Resistor, composition, 1000 ohms, 1/2 W 230084013 

45 Resistor, composition, 1000 ohms, 1/2 W 230084013 

46 Resistor, composition, 1000 ohms, 1/2 W 230084013 

47 Resistor, composition, 3300 ohms, %t W 230084016 

48 Resistor, composition, 4700 ohms, ± 5% 2 W 2300610175 

49 Resistor, composition, 6800 ohms, ± 5% 2 W 2300610179 

50 Resistor, composition, 22,000 ohms, 1/2 W 230084021 

51 Resistor, composition, 27,000 ohms, ± 10% 1/2 W 230084079 
52 Resistor, composition, 33,000 ohms, ± 10% 1 W 230085G80 
53 Resistor, composition, 39,000 ohms, ± 10% 1/2 W 230084081 
54 Resistor, composition, 100,000 ohms, ± 10% /2 W 230084086 
55 Resistor, composition, 150,000 ohms, ± 10% 1/2 W 230084088 
56 Resistor, composition, 150,000 ohms, ± 10% /1 W 230084088 
57 Resistor, composition, 220,000 ohms, 'A W 230084627 
58 Resistor, composition, 220,000 ohms, 1/2 W. 230084027 
59 Resistor, composition, 470,000 ohms, %: W 230084029 
60 Resistor, composition, 1 megohm, 1/2 W 230084031 
61 Resistor, composition, 1 megohm, 1/2 W 230084031 
62 Resistor, composition, 1.5 megohm, 1/2 W. 230084032 
63 Resistor, wire wound, 5000 ohms, 5 W. P40035G4 

64 Resistor, composition, 470,000 ohms, /2 W. (in tuning eye socket) 230084G29 
70 Switch, rotary power 160174G1 
71 Socket, output 18006001 

©John F. Rider 
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MODELS CR -209A, 
CR -209B, CR -209C, 
CR -209D, CR -209E 
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THE MAGNAVOX CO. 

ITEM 
NO. 

EL CTRICAI. VA ,,.9E5 
CR209 CR2098 CR 209C 

9 8 MMF 33 MMF 33 MMF 
17 .002 MFD .0015 MFD .0015 MFD 

21 .01 MFD .01 MFD .002 MFD 
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MODELS CR -209A, 
CR -209B, CR -209C, 
CR -209D, CR -209E 

THE MAGNAVOX CO. 

ALIGNMENT PROCEDURE 
The alignment of this receiver requires the use of 
an accurately calibrated r -f signal generator and an 
output meter. All trimmer condenser locations are 
shown on the chassis layout diagram, Figure 3. 
The radio volume control should be turned to maxi- 
mum and the signal generator output kept as low 
as possible during alignment to prevent the AVC 
from operating and giving false readings. 

I -F ALIGNMENT 
1. Connect the output of the signal generator to the 
control grid (pin No. 8) of the 6SA7 tube through a 
.00025 mfd. capacitor. The ground on the signal 
generator should be connected to the radio chassis 
ground. 
2. Turn the condenser gang until it is completely 
meshed, (low -frequency end of dial calibration) and 
set the input selector switch to RAD. 
3. Adjust the signal generator to EXACTLY 455 kc. 
and peak the second i -f transformer and the first 
i -f transformer trimmers in that order. 

BROADCAST BAND 
ALIGNMENT 

1. Remove the signal generator lead from the 6SA7 
grid and connect it to the control grid (pin 4) on 
6SK7 RF tube. 
2. Check the tuning dial pointer adjustment. When 
the plates of the tuning condenser are completely 
meshed, the dial pointer must be in line with the 
last calibration mark at the low frequency end of 
the dial. If it is not, slide the pointer on its string 
to the correct position. Be sure to crimp the lugs (on 
the rear of the pointer) tightly around the string to 
hold the pointer in adjustment. 
3. 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. 

4. Adjust the signal generator and the radio receiver 
to 600 kc. While rocking the gang condenser a few 
degrees to the right and to the left, adjust the 600 
kc. oscillator padder for maximum indication on the 
output meter. If considerable adjustment was nec- 
essary, recheck the 1400 kc. trimmer setting. 
5. Form three turns of wire into a loop, connect this 
loop to the signal generator and loosely couple it to 
the cabinet antenna. 
6. With the signal generator and dial at 1400 kc., 
adjust the loop antenna trimmer for maximum output. 

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* 
R -F Grid to Converter Grid at: 

600 kc. 
R -F on Converter to I -F Grid at: 

600 kc 62.5 
I -F on Converter Grid to I -F Grid at: 

455 kc. (gang closed) 80.0 
I -F Grid to Detector Plate at: 

455 kc. 72 

OSCILLATOR OUTPUT VOLTAGE 
The DC voltage developed across the Oscillator Grid 
Resistor at: 

600 kc 

4.7 

8.8 V. 
or 0.4 ma. through 22,000 ohm Oscillator Grid 
Resistor (56). 

AUDIO GAIN 
Voltage required across the Volume Control to pro- 
duce .05 watt speaker output * * at 400 cycles is 
.011 volt with Input Selector Switch in RAD setting. 
'Variations of ± 20'70 are permissible. All readings made with sufAcient Input signal to 
provide .05 watt weaker output. 
".06 watt speaker output st 400 cycles Is equivalent to a reading of 0.4 volts so measured 
by a high resistance AC voltmeter across the voice coil of speaker. 

Tubes: 
R -F Amplifier 6SK7 
Converter -.... ---_.... 6SA7 
I -F Amplifier 6SK7 
Detector and AVC 615 
First Audio 6J5 
Inverter 6SN7GT 
Power output (push-pull stage) (2) 6V6GT 
Rectifier 5Y3GT 
Dial lamps Mazda No. 44 

Speakers: 
Field coil resistance 1000 ohms 
Voice coil impedance (400 cycles) 3.0 ohms 
Output transformer 8,000/3 ohms 
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VOLTAGE TABLE 
MEASURE HEATER AND FIL- 
AMENT VOLTAGES ACROSS 
SOCKET TERMINALS. 
ALL OTHER VOLTAGES 
MEASURED FROM SOCKET 
TERMINAL TO GROUND WITH 
A 20,000 OHMS/VOLT VOLT- 
METER. 
HEATERS (H) 6.3 V. A.C. 
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- NOTES 
ALL ELECTRICAL VALUES SHOWN ARE 
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' 20 

PHONO 

SEE TABLE 

70 

VOL. 
I MEG. r O =.02 FM POWER 

MF PHONO 
POWEROUTLET 

gg 24 
TA2 MF 

FIELD 
NC. V.C. 1000 

B 

BK 

74 OMIT OMIT OMIT 330K 470K 
73 4.7 MEG. 4.7 MEG 4.7 MEG. IMEG MEG.I 

72 3.9MEG. 3.9MEG. 3.9MEG. 820K 820K 
70 1.5 MEG I.5MEG. I.5MEG. OMIT OMIT 
58 33K 33K 33K OMIT OMIT 
II 150 150 ISO 470 470 
21 .OIMF .OIMF .002 W. OIMF .002MF 
17 .002 MF .0015MF .0015MF 0015MF .0015MF 
9 8 33 33 100 100 

ITEM 
NO. 

CR209A CR2096 CR209C CR2090 CR209E 
ELECTRICAL VALUES 

SWITCH ON 
BASS CONTROL 

6 

G x 

SPECIFICATIONS 
Power supply 
Power consumption 
Power output 
Intermediate frequency 
Tuning frequency range 

30 

5Y3GT 
RECTIFIER 

117 volts 50/60 cycles AC 
85 watts 
10 watts 
455 kc. 

534-1620 kc. 

10 
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THE MAGNAVOX CO. 

DIAL CORD REPLACEMENT 
Two separate drive cables are used in the CR -209 
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 two screws 
on each side of chassis. Slide a short length (approx- 
imately 1/2 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 including spring 203/4 
inches. Hook loop over the metal hook in pulley 
"C" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the chassis keeping 
the cable to the rear of the pulley groove. Lace the 
cable around the smaller diameter portion of the 
tuning control shaft wrapping 21/2 turns from fron t 
to back then around the opposite side of pulley "C" 
into the pulley through the slot. Hook the end of 
tension spring "D" in the hole provided in pulley 
"C"; completing this operation. 

DIAL POINTER DRIVE CABLE REPLACE- 
MENT 

Remove dial assembly after taking out two screws 
on each side of chassis. Slip a one-half inch length 

MODELS CR -209A, 
CR -209B, CR -209C, 
O3 -209D, CR -209E 

of sleeving into 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 203/4 
inches end to end including spring. 
Place spring hook in bottom hole and draw cable 
through slot of pulley "C". Loop one end of cable 
around pulley "C" in a clockwise direction in front 
of condenser drive cable (viewing chassis 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. 

Replace dial assembly and loop cable over pulley 
"A". While holding cable taut remove scotch tape 
and loop cable over pulley "B". 
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. 

PARTS LIST 
REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Coil assembly, r -f 36028001 
2 Coil assembly, oscillator 36028101 
3 Transformer, first i -f 36370002 
4 Transformer, second i -f 36370003 
5 Transformer, power 30003601 
6 Capacitor, variable, three -gang tuning 260091G1 
7 Capacitor, trimmer 25004601 
8 Capacitor, trimmer 25004601 
9 Capacitor, ceramic dielectric, 8 mmf. (CR 209A Only) 25016401 

Capacitor, ceramic dielectric, 33 mmf. (CR 209B, C Only) 25016404 
10 Capacitor, ceramic, 32 mmf. ±5% 250088042 
11 Capacitor, mica, 150 mmf. ±10% 250159084 
12 Capacitor, mica, 220 mmf. 2501590100 
13 Capacitor, mica, 220 mmf. 2501590100 
14 Capacitor, mica, 330 mmf. ±10% 250159088 
15 Capacitor, silver mica, 518 mmf. ±1% 250085035 
16 Capacitor, mica, 1800 mmf. ± 10% 250160067 
17 Capacitor, paper, .002 mfd. 600 V. (CR 209A Only) 250152044 

Capacitor, paper, .0015 mfd. 600 V. ± 10% (CR 209B, C Only) 25016901 
18 Capacitor, paper, .005 mfd. 600 V 250152041 
19 Capacitor, paper, .015 mfd. 200 V. ±10% 250152070 
20 Capacitor, paper, .01 mfd. 200 V. 250152018 
21 Capacitor, paper, .01 mfd. 400 V. (CR 290A,B, Only) 250152027 

Capacitor, paper, .002 mfd. 600 V. ±10% (CR 209C Only) 25016902 

MODELS CR -209A, 
CR -209B, CR -209C, 
CR -209D, OR -209E 

REFERENCE 
NO. 

THE MAGNAVOX CO. 

MAGNAVOX 
DESCRIPTION PART NO. 

22 Capacitor, molded paper, .02 mfd. 600 V. 

23 Capacitor, molded paper, .02 mfd. 600 V. 

24 Capacitor, molded paper, .02 mfd. 600 V. 

25 Capacitor, paper, .02 mfd. 200 V 

26 Capacitor, paper, .03 mfd. 400 V. 

27 Capacitor, paper, .05 mfd. 200 V 

28 Capacitor, paper, .05 mfd. 200 V 

29 Capacitor, paper, .05 mfd. 200 V. 

30 Capacitor, paper, .05 mfd. 200 V 

31 Capacitor, paper, .1 mfd. 400 V. 

32 Capacitor, paper, .1 mfd. 400 V. 

33 Capacitor, paper, .1 mfd. 400 V. 

34 Capacitor, electrolytic, 10 mfd. 450 V., 20 mfd. 25 V. 

35 Capacitor, electrolytic, 10 mfd. 450 V., 20 mfd. 25 V 

36 Capacitor, electrolytic, 10-30 mfd. 475 V. 

37 Capacitor, electrolytic, 20 mfd. 25 V. 

38 Capacitor -resistor filter 
45 Resistor, composition, 220 ohm, 2 W. ± 10% 

46 Resistor, composition, 1500 ohm, 1/2 W 

47 Resistor, composition, 3300 ohm, 1 W. 

48 Resistor, composition, 3300 ohm, 1, W. 

49 Resistor, composition, 4700 ohm, % W. 

50 Resistor, composition, 4700 ohm, 1/2 W. 

51 Resistor, composition, 10K ohm, % W. 

52 Resistor, composition, 10K ohm, 1 W. 

53 Resistor, composition, 10K ohm, 3 W. 

54 Resistor, composition, 15K ohms, j W. ±5% 
55 Resistor, composition, 15K ohm, 2 W 

56 Resistor, composition, 22K ohm, % W 

57 Resistor, composition, 22K ohm, 1/2 W 

58 Resistor, composition, 33K ohm, 3x w 

59 Resistor, composition, 47K ohm, 1/2 W. 

60 Resistor, composition, 82K ohm, 1/2 W. ± 10% 

61 Resistor, composition, 100K ohm, % W 

62 Resistor, composition, 100K ohm, % W 

63 Resistor, composition, 150K ohm, ? 2 W. 

64 Resistor, composition, 150K ohm, 1/2 W 

65 Resistor, composition, 220K ohm, % W. ±5% 
66 Resistor, composition, 270K ohm, 1/2 W. ±10% 
67 Resistor, composition, 1 megohm, % W. ± 10% 

68 Resistor, composition, 1 megohm, % W 

69 Resistor, composition, 1 megohm, % W. 

70 Resistor, composition, 1.5 megohm, % W. 

71 Resistor, composition, 2.2 megohm, 1/2 W 

72 Resistor, composition, 3.9 megohm, %2 W. ± 10% 

73 Resistor, composition, 4.7 mego`lm, j W. ± 10% 

80 Control, volume 

81 Control, bass 

82 Control, treble 

83 Switch, selector 

84 Socket, fm input 

85 Socket, phonograph input 

86 Socket, phonograph motor 

87 Socket, speaker 

88 Socket, AC 

89 Antenna loop assembly 

Dial glass 

25012903 

25012903 

25012903 

250152017 

250152025 

250152015 

250152015 

250152015 

250152015 

250152022 

250152022 

250152022 

27002306 

27002306 

27002302 

27002702 

25017001 

230064054 

230084014 

230084016 

230084016 

230084017 

230084017 

230084019 

230085019 

24003502 

2300840187 

230086020 

230084021 

230084021 

230084022 

230084023 

230084085 

230084025 

230084025 

230084026 

230084026 

230084G215 

230084091 

230084098 

230084031 

230084031 

230084032 

230084033 

2300840105 

2300840106 

22007401 

22007305 

22007208 

16017501 

18006001 

18974101 

18050105 

180504016 

18042801 

36033601 

15029202 
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MAGNAVOX PAGE 19-15 

THE MAGNAVOX CO. 

SUPPLEMENT TO PARTS LIST 

MODELS CR -209A, 
CR -209B, CR -209C, 
CR -209D, CR -209E 

REFERENCE 
NO. 

MAGNAVOX 
CR 209A PART NO. 

9 Capacitor, Ceramic Dielectric, 8 mmf. 25016461 

11 Capacitor, Mica, 150 mmf,+ 10% 250159G84 

17 Capacitor, Paper, .002 mfd., 600 V. 250152644 

21 Capacitor, Paper, .01 mfd., 400 V. 250152627 

58 Resistor, Composition, 33K ohms, 1/2 W. 230084622 

70 Resistor, Composition, 1.5 megohm, 1/2 W. 230084G32 

72 Resistor, Composition, 3.9 megohm, 1/2 W., ±10% 2300846105 

73 Resistor, Composition, 4.7 megohm, 1/2 W., ±110% 2300846106 

74 Omitted 

CR 209B 

9 Capacitor, Ceramic, Dielectric, 33 mmf. 25016464 

17 Capacitor, Paper, .0015 mfd., 600 V., + 10 % 25016961 

CR 209C 

9 Capacitor, Ceramic Dielectric, 33 mmf. 25016464 

21 Capacitor, Paper, .002 mfd., 600 V., 4-10% 25016962 

CR 209D 

9 Capacitor, Mica, 100 mmf., Ti 10% 250159682 

11 Capacitor, Mica, 470 mmf., *10% 250159690 

17 Capacitor, Paper, .0015 mfd., 600 V., 10% 250169G1 

58 Omitted 

70 Omitted 

72 Resistor, Composition, 820K ohms, 1/2 W., ±10% 230084697 

73 Resistor, Composition, 1 megohm, 1/2 W., +10% 230084698 

74 Resistor, Composition, 30K ohms, 1/2 W., +10% 230084692 

CR 209E 

9 Capacitor, Mica, 100 mmf., +10% 250159682 

11 Capacitor, Mica, 470 mmf., ±10% 250159690 

17 Capacitor, Paper, .0015 mfd., 600 V., +10% 25016961 

21 Capacitor, Paper, .002 mfd., 600 V., +10% 25016962 

58 Omitted 

70 Omitted 

72 Resistor, Composition, 820K ohms, 1/2 W., + 10% 230084697 

73 Resistor, Composition, 1 megohm, 1/2 W., _4-10% 230084G98 

74 Resistor, Composition, 470K ohms, 1/2 W., ±10% 230084694 
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PAGE 19-16 MAGNAVOX 
rr 

TIODELS CR -210A, THE MAGNAVOX CO. 
CR -210B, CR -210C 

ALIGNMENT PROCEDURE 
The alignment of this receiver requires the use of 
an accurately calibrated r -f signal generator and an 
output meter. All trimmer condenser locations are 
shown on the chassis layout diagram, Figure 3. 
The radio volume control should be turned to maxi- 
mum and the signal generator output kept as low 
as possible during alignment to prevent the AVC 
from operating and giving false readings. 
All alignment adjustments except antenna trimmer 
adjustment can be made with the loop antenna leads 
disconnected. When checking overall operation with 
the signal generator, the generator can be connected 
across the loop antenna terminals on the rear of 
the chassis. It is not necessary to remove the loop an- 
tenna from the cabinet for alignment of this receiver. 

I -T ALIGNMENT 
1. Connect the output of the signal generator to the 
control grid (pin No. 8) of the 6SA7 tube through a 
.00025 mfd. capacitor. The ground on the signal 
generator should be connected to the radio chassis 
ground. 
2. Turn the condenser gang until it is completely 
meshed, (low -frequency end of dial calibration) and 
set the input selector switch to RAD. 
3. Adjust the signal generator to EXACTLY 455 kc. 
and peak the second i -f transformer and the first 
i -f transformer trimmers in that order. 

BROADCAST BAND 
ALIGNMENT 

1. Remove the signal generator lead from the 6SA7 
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. Check the tuning dial pointer adjustment. When 
the plates of the tuning condenser are completely 
meshed, the dial pointer must be in line with the 
last calibration mark at the low frequency end of 
the dial. If it is not, slide the pointer on its string 
to the correct position. Be sure to crimp the lugs (on 
the rear of the pointer) tightly around the string to 
hold the pointer in adjustment. 

3. 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. 
4. Set the signal generator and radio receiver to 
600 kc. Adjust the oscillator and r -f coil slugs for 
maximum output. H considerable adjustment was 
necessary re -check the 1400 kc. trimmer settings. 
5. Replace chassis in cabinet and connect loop 
antenna leads to proper terminals on the rear of 
the chassis. 
6. Form three turns of wire into a loop, connect this 
loop to the signal generator and loosely couple it to 
the receiver loop antenna. 
7. With the signal generator and dial at 1400 kc., 
adjust the loop antenna trimmer for maximum output. 

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* 
R -F Grid to Converter Grid at: 

600 kc. 10 
R -F on Converter to I -F Grid at: 

600 kc. 53 
I -F on Converter Grid to I -F Grid at: 

455 kc. (gang closed) 61 
I -F Grid to Detector Plate at: 

455 kc 46 

OSCILLATOR OUTPUT VOLTAGE 

The DC voltage developed across the Oscillator Grid 
Resistor at: 

600 kc 8.3 V. 
or 0.38 ma. through 22,000 ohm Oscillator Grid 
Resistor (46). 

AUDIO GAIN 
Voltage required across the Volume Control to pro- 
duce 0.5 watt speaker output * * at 400 cycles is 
.062 volt with Input Selector Switch in RAD setting. 
"Variations of ± 20'7, are permissible. All readings made with sufficient input signal to 
provide 0.5 watt speaker output. 

"0.5 watt speaker output at 400 cycles is equivalent to a reading of 1.22 volts as measured 
by a high resistance AC voltmeter across the voice coil of speaker. 

SPECIFICATIONS 
Power supply 117 volts 50/60 cycles AC 
Power consumption 70 watts 
Power output 6 watts 
Intermediate frequency 455 kc. 
Tuning frequency range.-. 540-1620 kc. 
Speaker: 

Field coil resistance 1500 ohms 
Voice coil impedance (400 cycles) 3.0 ohms 
Output transformer 6,500/3 ohms 

©John F. Rider 

www.americanradiohistory.com



POINTER 
DRIVE CABLE 
449801G4 

THE MAGNAVOX CO. 

PARTS LIST 

MAGNAVOX PA*219-17 

MODELS CR-210A, 
CR -210B, CR -210C 

TUNING CONTROL 
SHAFT 

REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Coil, r -f 360329G1 

2 Coil, oscillator 360335G1 

3 Transformer, first i -f 363700G4 

4 Transformer, second i -f 363700G5 

5 Transformer, power 300044G1 

6 Capacitor, variable, three -gang tuning 260099G1 

7 Capacitor, trimmer 250046G2 

8 Capacitor, ceramic, 50 mmf. ±10% 250088G39 

9 Capacitor, mica, 180 mmf. ± 10% 250159G85 

10 Capacitor, mica, 220 mmf. 250159G100 
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PAGE 19-18 MAGNAVOX 
MODELS CR -210A, THE MAGNAVOX CO. 
CR -210B, CR -210C 

REFERENCE MAiNAYOX 
NO. DESCRIPTION PART NO. 

250159G136 

250159G102 

250159G136 

250159G132 

250169G1 

250152G43 

250152G41 

250152G28 

250152G18 

250129G3 

250129G3 

250129G3 

250152G15 

250152G15 

250152G15 

250152G19 

250152G19 

250152G19 

20 mfd. 475 V., 20 mfd. 25 V. 270021G6 

250170G1 

230084G7 

230084G11 

230085G57 

230084G15 

230084G17 

230085G19 

240021G14 

230086G76 

230084G21 

230084G23 

230084G29 

230084G26 

230084G27 

230084G29 

230084G30 

230084G97 

230084G98 

230084G31 

230084G31 

230084G36 

230084G37 

230084G105 

220072G15 

220073G12 

220072G16 

160191G1 

180501G5 

180504G16 

180060G1 

189741G1 

150317G1 

11 Capacitor, mica, 680 mmf. (CR 210A Only) 

Capacitor, mica, 470 mmf. (CR 210B Only) 

12 Capacitor, mica, 680 mmf 

13 Capacitor, mica, 820 mmf. ± 10% 

14 Capacitor, paper, .0015 mfd. ±10%, 600 V. 

15 Capacitor, paper, .003 mfd. 600 V. 

16 Capacitor, paper, .005 mfd. 600 V. 

17 Capacitor, paper, .008 mfd. 400 V 

18 Capacitor, paper, .01 mfd. 200 V 

19 Capacitor, paper, .02 mfd. 600 V. 

20 Capacitor, paper, .02 mfd. 600 V. 

21 Capacitor, paper, .02 mfd. 600 V. 

22 Capacitor, paper, .05 mfd. 200 V. 

23 Capacitor, paper, .05 mfd. 200 V 

24 Capacitor, paper, .05 mfd. 200 V 

25 Capacitor, paper, .1 mfd. 400 V. 

26 Capacitor, paper, .1 mfd. 400 V. 

27 Capacitor, paper, .1 mfd. 400 V. 

28 Capacitor, electrolytic, 30 mfd. 475 V., 

29 Capacitor -resistor filter 
38 Resistor, composition, 100 ohm, W. 

39 Resistor, composition, 470 ohm, % W. 

40 Resistor, composition, 390 ohm, 1 W 

41 Resistor, composition, 2200 ohm, 1/2 W 

42 Resistor, composition, 4700 ohm, 2 W 

43 Resistor, composition, 10,000 ohm, 1 W. 

44 Resistor, composition, 12,500 ohm, 10 W. ± 5% 

45 Resistor, composition, 15,000 ohm, 2 W. ± 10% 

46 Resistor, composition, 22,000 ohm, % W 

47 Resistor, composition, 47,000 ohm, % W. (CR 210A Only) 

Resister, composition, 470,000 ohm, % W. (CR 2108 Only) 

48 Resistor, composition, 150,000 ohm, % W. 

49 Resistor, composition, 220,000 ohm, % W. 

50 Resistor, composition, 470,000 ohm, 1/2 W. 

51 Resistor, composition, 680,000 ohm, % W 

52 Resistor, composition, 820,000 ohm, 1/2 W. ± 10% 

53 Resistor, composition, 1 megohm, % W. ± 10% 

54 Resistor, composition, 1 megohm, % W. 

55 Resistor, composition, 1 megohm, % W. 

56 Resistor, composition, 6.8 megohm, % W. 

57 Resistor, composition, 10 megohm, % W. (CR 210A Only) 

Resistor, composition, 3.9 megohm, ± 10%, % W. (CR 210B Only) 

65 Control, volume, 1 megohm 

66 Control, bass, with AC switch, 1 megohm 

67 Control, treble, 2 megohm 

68 Switch, selector 

69 Socket, phono motor 

70 Socket, speaker 

71 Socket, FM 

72 Socket, phono input 

73 Antenna loop assembly 

Dial glass 

*The part number of the loop antenna assembly changes with 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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t:0.11) CR -210A, 
CR -210B, CR -2100 

6V6GT 
OUTPUT 

DIAL CORD REPLACEMENT 
Two separate drive cables are used in the CR -210 
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 two screws 
on each side of chassis. Slide a short length (approx- 
imately 1/2 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 including spring 203/4 
inches. Hook loop over the metal hook in pulley 
"C" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the chassis keeping 
the cable to the rear of the pulley groove. Lace the 
cable around the smaller diameter portion of the 
tuning control shaft wrapping 21/2 turns from front 
to back then around the opposite side of pulley "C" 
into the pulley through the slot. Hook the end of 
tension spring "D" in the hole provided in pulley 
"C"; completing this operation. 

DIAL POINTER DRIVE CABLE REPLACE- 
MENT 

Remove dial assembly after taking out two screws 
on each side of chassis. Slip a one-half inch length 

IMF 

of sleeving into 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 203/4 
inches end to end including spring. 

Place spring hook in bottom hole and draw cable 
through slot of pulley "C". Loop one end of cable 
around pulley "C" in a clockwise direction in front 
of condenser drive cable (viewing chassis 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. 

Replace dial assembly and loop cable over pulley 
"A". While holding cable taut remove scotch tape 
and loop cable over pulley "B". 

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. 

EXT. 

o 

y 57 

PHONO 

72 = 47EE E 

VOL 
I MEG. - 

65 

_ - 1 I 1 
02 MF .02 MF 

19 21 

I -F 455 KC. 

NOTES 
ALL ELECTRICAL VALUES SHOWN ARE 

IN OHMS OR MMF UNLESS OTHERWISE 
SPECIFIED. 
SELECTOR SWITCH SHOWN IN COUNTER- 
CLOCKWISE POSITION WHEN VIEWED 
rROM THE FRONT PANEL. 

REFERENCE 
NO. CR 210A 

FIELD 
VC. KC 1500 

SWITCH ON 
BASS CONTROL 

PHONO 
MOTOR 
SOCKET 

.02 MF 

MAGNAVOX 
PART NO. 

9 Capacitor, Mica, 180 mmf., +10%... ..250159G85 

11 Capacitor, Mica, 680 mmf. .2501596136 

47 Resistor, Composition, 47K ohms, 1/2 W.. .. 230084623 

51 Resistor, Composition, 680K ohms, 1/2 W.... 230084630 

57 Resistor, Composition, 10 megohm, 1/2 W..230084637 

CR 210B 

11 Capacitor, Mica, 470 mmf. .2501596102 

47 Resistor, Composition, 470K ohms, 1/2 W. .230084G29 

57 Resistor, Composition, 39 megohm, -it-10%, 1/2 W. . 2300846105 

o 8 

DIAL LIGHTS 

5Y3GT 
RECTIFIER 

X 

X 

CR 210C 

9 Capacitor, Mica, 330 mmf., ± 10% 
11 Omitted 

38 Resistor, Composition, 100 ohms, I/2 W., ±5%..2300846135 
47 Omitted 

51 Omitted 

57 Resistor, Composition, 330K ohms, 1/2 W., +10%.230084692 

250159688 
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PAGE 19-21322 MAGNAVOX 

MODELS CR -210A, 
CR -210B, CR -210C 

THE MAGNAVOX CO. 

SEE TABLE 
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6SK7 5Y3 
R -F RECTIFIER 

300 

410 

VOLTAGE TABLE 
FILAMENT AND HEATER VOLTAGES 
MEASURED ACROSS SOCKET TERMINALS. 
ALL OTHERS MEASURED FROM SOCKET 
TERMINAL TO GROUND WITH A 20,000 
OHMS/VOLT VOLTMETER. 
HEATERS (H) 63v A.C. 

FILAMENTS (F) 5V. A.C. 

LINE VOLTAGE 117 V. A.C. 

POWER CONSUMPTION 70 WATTS 
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30 

30 

EXT SPEAKER 

IO 

THE MAGNAVOX CO. 

REFERENCE 
NO DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Capacitor, molded mica, 15 mmf, 500 V 250159093 

2 Capacitor, molded mica, 15 mmf, 500 V 250159093 

3 Capacitor, paper, .01 mfd, 600 V 25012902 

4 Capacitor, paper, .01 mfd, 600 V 25012902 

5 Capacitor, paper, .002 mfd, ± 10%, 600 V 25016902 

6 Capacitor, paper, .02 mfd, 600 V 25012903 

7 Capacitor, paper, .02 mfd, 600 V 25012903 

8 Capacitor, paper, .02 mfd, 600 V 25012903 

9 Capacitor, tubular, .03 mfd, 400 V 250152025 

10 Capacitor, electrolytic, 30-10 mfd, 475 V 27002302 
11 Capacitor, electrolytic, 30-10 mfd, 475 V 27002302 
12 Capacitor, electrolytic, 30-10 mfd, 475 V 27002302 

20 Resistor, composition, 220 ohm, % W 23008409 
21 Resistor, composition, 220 ohm, % W 23008409 

22 Resistor, composition, 10,000 ohm, % W 230084019 

23 Resistor, composition, 10,000 ohm, % W 230084019 
24 Resistor, composition, 10,000 ohm, ± 10%, % W 230084074 
25 Resistor, composition, 39,000 ohm, ± 10%, % W 230084081 

26 Resistor, composition, 100,000 ohm, 1 W 230085025 
27 Resistor, composition, 100,000 ohm, 1 W 230085025 
28 Resistor, wire wound, 100-650 ohm, 7 W 24004001 

35 Transformer, input 32002102 

Power consumption 
Power output 
Output impedance 

Tubes: 
Power output (push-pull 
Rectifiers 

75 VG 75 VC 

5Y3GT 
RECTIFIER 

6 VOLT 

Ygj 

K 
G OUTP 

CHANGER MOTOR 

36 Transformer, output 33003001 
37 Transformer, power 30003701 
40 Cable & Plug assembly 46063401 
41 Socket, speaker connection 180504016 
42 Socket, speaker switch 18050406 
43 Socket, AC power connection 18042801 
44 Socket, phonograph motor connection 18050105 
45 Socket, 6 volt outlet 18978802 
46 Terminal Board -external speaker connection 20960102 
50 Plug, speaker 18050304 
5f Socket, tweeter 18040302 
52 Plug, bass speaker 18050305 
53 Choke Assembly 35004202 
54 Capacitor, paper, 8 mfd, 100 V 25016701 

SPECIFICATIONS 
Power supply 117 volts 50/60 cycles AC 

*200 watts 
45 watts 

15/7.5/1.5 ohms 

parallel stage) (4) 6L6G 
(2) 5U4G 

Speakers: 

0 

TIODLL AMP -116 

.02 

94A. -250V. FUSE 

No. 583113 No. 580005 (2) No. 58311 
(Bass) (Tweeter) (Tweeter) 

Field coil resistance 225 ohms PM 75 ohms 
Voice coil resistance 12 ohms 3.2 ohms t3.2 ohms 

'Power consumption is for amplifier and CR -213 radio chassis. 
tVoice coil resistance of one speaker. 
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MAJESTIC PAGE 19-5 

MAJESTIC RADIO 86 TELEV. CORP. 

VOLTAGE CHART 

MODELS 1OB27E, 
10FN732 

Measurements made at 117 volts line; volume control at minimum; zero 
signal input. Measurements made to chassis ground with vacuum tube voltmeter. 

TUBE ELEMENT PIN NO. VOLTAGE 

plate 5 175 
6BA6 screen grid 6 83 

R.F. AMP.(F.M.) cathode 7 .95 
control grid 1 0 

plate 5 180 
6BE6 screen grid 6 97 

CONVERTER (F.M.) cathode 2 0 
control grid 7 0 
osc. injector grid 1 * 3.2 to 3.5 

plate 8 240 
6S77 screen grid 6 195 

R.F. AMP.(A.M.) cathode 5 & 3 .7 
control grid 4 -.7 

plate 3 215 
6SA7 screen grid 4 90 

00NVERTER (A.M.) cathode 6 0 
control grid 8 -1.0 
osc. injector grid 5 * -13 to +3.6 

plate 8 215 
6507 screen grid 6 130 

1st I.F. AMP. cathode 5 & 3 0 
control grid 4 -1.3 

plate 8 190 
6SG7 screen grid 6 105 

2nd I.F. AMP. cathode 5 & 3 1.2 
control grid 4 0 

plate 8 27 

6S147 screen grid 6 40 
LIMITER cathode 5 & 3 0 

control grid 4 0 

6S8 plate 6 84 
DISC.* -AM DET. cathode 2 0 

1st I.F. AMP. control grid top cap -0.8 

plate 4 350-A.C. 
5Y3/5U4 plate 6 350-A.C. 

filament 8/2 325-350 D.C. 

plate 3 230 
6V6 screen grid 4 270 

WPM ante cathode 8 12 
control grid 5 0 

* The Following chart is reference oscillator grid; 
Oscillator voltage varies with frequency. 

Band sw. Tube Frequency Voltage 

A.M. 6SA7 
6" KC -11 
lose KC -12.5 
1 KC -13 

S.W. 6SA7 
10 MC 4.2 
15 MC 3.6 

F.M. 68E6 
88 MC 3.2 
103 MC 3.4 
108 MC 3.5 

PARTS LIST 
ITEM NO . PARJ NO. DESCRIPTION 

Cla,b,c. 
C2a,b,C3c. 
C3,C8,C10. 
C4,C55,C71 
C5, C6, C9, C13, C73, C74. 
C7 
C11 
C12 
C14,C20,C23,C27,C34, 
C36,C48,C52,C54,C64, 
C66,C67,C79,C82. 
C15,C16,C51,C53. 
C17,C22,C26 
C18,C19,C45,C47. 
C21,C24,C25 
C28,C29,C30 
C31 
C32,C40,C46 
C33,C49 
C35 
C37a,b 
C38 

7-17 
8-38 
6-159 
6-230 
6-143 
021-15 
6-199 

017-5 

6-231 

020-39 
020-53 
016-6 
5-69 
19-34 
017-4 

Ganged Tuning Condenser A.M. & F M 
Trimmer 3-13 mmf (Gang trimmers) 
47 mmf., 500 V ceramic 20% Condenser 
.001 mfd 400 V ceramic 10% Condenser 
24 mmf 500 V ceramic 10% Condenser 
1000 mmf 500 V mica 5% Condenser 
15 mmf 500 V ceramic 5% Condenser 

O1 mfd 600 V paper Condenser 
Part of T2 1st I.F. transformer 
.002 mfd 400 V ceramic 10% Condenser 
Part of T3, 2nd I.F. transformer 
Part of T4, 3rd I.F. transformer 
Part of T5, Discriminator transformer 
100 mmf 500 V mica 20% Condenser 
220 mmf 500 V mica 20% Condenser 
.02 mfd 400 V paper Condenser 
.006 mfd 600 V paper Condenser 
10-10 mfd 450 V electrolytic Condenser 
.005 mfd 600 V paper Condenser 

Cjohn B. Rider 
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PAGE 19-6 MAJESTIC 

MODELS 10B27E, 
10FM782 

PARTS LIST --Continued 

MAJESTIC RADIO 86 TELLV. CORP. 

ITEM NO. PART NO. DESCRIPTION 

C42 020-67 470 mmf 500 V mica 20% Çonden$er 
C43 19-35 30 mfd 450 V electrolytic Condenser 
C44 021-20 1200 mmf 500 V mica Condenser 
C50,C68 016-8 .05 mfd 500 V paper Condenser 
C56 6-207 220 mmf 500 V ceramic condenser 
C57 8-65 200-600 mmf padder condenser 
C58,C59 Part of L5 coil assembly 
C60,C70 6-208 234 mmf 500 V mica condenser 
C61,C62,C63,C65 Part of T7 coil assembly 
C69 Part of T8 coil assembly 
C71 Part of L1 coil assembly (47 mmf ) 

C72 8-35 2'1-3D mmf ceramic trimmer 
C75,C76,C77,C78 021-74 .01 mfd 590 V mica 20% condenser 
C81 8-63 15-115 mmf trimmer (wave trap) 
L1 20-27 Broadcast loop assembly (less cover *20-28) . 

L2 Loading coil (part of 20-27 loop) 
L3 3-184 F.M. B.F, ooil 
L4 3-189 F.M. oscillator coil 
L5 3-171 A.M. oscillator coil 
L6 S-1468 Wave trap coil 
R1 02-37 68 ohms watt 10% resistor 
R2 03-157 47 000 ohms 1 watt 20% resistor 
R3,R11,R37,R42 03-118 5600 ohms 1 watt 10% resistor 
R4 01-2 10 ohms A watt 10% resistor 
R5,R41 9-222 22,000 ohms h watt 20% resistor (01-143) 
R6,R40 04-143 22,000 ohms 2 watt 20% resistor 
R7,R39 02-143 22,000 ohms watt 20% resistor 
R8,R10,R43 02-156 47,000 ohms watt 10%,resistor 
R9 02-41 82 ohms } watt 10% resistor 
R12 Part of T4 assembly (47,000 ohms * w 10%) 
R13,R20,R31,R35,R38, 
R44,R45 02-199 470 000 ohms 3 watt 20% resistor 
R14 02-149 33,000 ohms } watt 10% resistor 
R15,R16 02-170 100,000 ohms 3 watt 10%resistor 
R17,R19 Part of T5 assembly (470,090 ohms ¡ w 10%) 
R18 02-157 47,000 ohms } watt 20% resistor 
R21 02-255 10 megohm watt 206 resistor 
R22 13-25 Volume control, 2 megohm with tap 
R23 02-132 12,000 ohm 3 watt 10% resistor 
R24 14-7 Tone control 2 megohm, with switch 
R36 's 213 1 megohm 3 watt 20% resistor 
R29 9-342 700 ohms 10 watts 10% resistor 
R30 9-290 250 ohm 5 watt 10% wire wound resistor 
R33 02-226 2.2 megohm watt 10% resistor 
R34 01-160 56 000 ohm watt 10% resistor 
R50 02-44 100 ohm watt 10% resistor 

REV -1 3-187 6BA6 plate choke 
RFC-2,RFC-3 3-188 Filament choke 
RFC -4 3-104 Diode plate choke 

Sl 11-58 Band switch 'R F ) 

S2 11-59 Band switch (pilot lites & audio) 
S3 Part of Tone control assembly, A.C. switch 

T1 3-183 F.M. antenna transformer 
T2 3-173 1st I.F. transformer 
T3 3-174 2nd I.F. transformer 
T4 3-175 3rd I.F. transformer 
T5 3-176 Discriminator transformer 
T6 2-9 Power transformer 
T7 3-186 B.C.-S.W. R.F. transformer 
T8 3-185 S.W. antenna transformer 
T9 52-58 Output transformer (part of speaker ass'y) 

15-81 Tube socket (octal) 
15-87 Phono pick-up socket 
15-135 Phone 1.C. receptacle socket 
26-2 Dial lite (ßt47 brown bead) 
26-7 Dial lite blue bead) 
16-34 

d(*44 
Tube shiel , for 6BA6 & 6BE6 tubes 

S-1570 Dial pointer & carriage assembly 
135-30-2 Dial pointer, lower carriage only 
129-56 Dial cord tension spring 
S-1329 Dial cord, 62 inches long (*134-7) 
S-1328 Dial cord (for condenser gang) 
117-63 Dial scale F M 
117-90 Dial scale B C 
117-91 

22-58 
Dial scale S W 
Speaker, 12" complete with output transformer . 

115-45-2 Cabinet, combination console 
122-44 Dial escutcheon grill 
122-20 Escutcheon glass (large) 
21-32 Record changer Oak 
117-50 Dial masking plate 
128-85 Knob, (band switch) 
129-46 Spring, insert for above knob 

'(tone 128-37 Khob, -tuning -volume) 
S-1330 or 
S-1863 R.F. shelf & tuning condenser ass'y 

** Speakers marked with a BLUE X have a change of wiring; 
ref; speaker plug and chassis socket, pin *2 interchanged with pin *5. Change refers to LATE 

RUN SETS ONLY. 
R29 (709 ohm) Resistor is omitted in chassis using speaker *22-58. 
Sets using 10" speakers - schematic circuit remains the same. 
(TUBES 5Y3GT & 5U4G ARE INTERCHANGEABLE) 
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MECK PAGE 19-s 

JOHN MECK IND., INC. MODELS 5A7, 5135, 

CB500, CG500 
126E6 128A6 cb 12AT6 CA 5065 

35W4 - - 

MODEMS 5A7, - CG 00 
Part No. Circuit Symbol Description Part Po. Circuit Symbol Description 

CT -10006 CI Variable condenser for Model SA7 IIC-30220 R6 Resistor carbon 22 ohe j watt 

C M-14203 C2 Cond Paper tub .02 life -4001 RC -41001 R7 Resistor carbon 1000 ohe I 
watt 

CH I4503 C3 Condenser steer tub .05 odd -400V TCP-I010S 116 Volume control I 
meloha and switch 

CLIP -10007 C4 Condenser electrolytic S0-30 efd-1504 TC -12105 R/ Volume control for Model SA7- 1 mettohe 

CMP-15251 CS,C6 Cond ice 250 eef-SOOT RCP -31005 R6 Resistor carbon 10 meeohe j watt 

CM -12103 Cl, Ce Condens.r paper tub .01 efd-2004 RCP -32203 RIO Resistor carbon 220.000 ohe j watt 

CH -11103 C6 Condenser papar tub .01 fd-1504 RCP -34701 RII Resistor carbon 470,000 ohe j watt 

CM -1Sá00 CIO Cond ica 50 oaf -5004 ALP -10013 LI Woo antenna 

C M-12203 C11 Coed Paper .02 efd-2007 TRCP-10000-0 L2 Oscillator coil 

111CP-31500 RI,R12 Resistor carbon ISO ohe j watt TS -10002 TI I.F. Transformer 

RCP -31002 a Resistor carbon 10,000 ohe j watt TOP -10000 T2 Output transformer 

RCP -32204 R3 Resistor carbon 2.2 we9o4s j 
watt 3R -10005 3PRR SOsaksr I.M. 3' round for Model 547 

RCP .46801 R4 Resistor carbon 6100 ohe j watt 

1KP-31001 RS Resistor carbon 100,000 ohe j watt 

1RS 174 

Cl 

R1 

C6 

174 
T2 

2 

C 

155 

RIO C10 

C8 R! 

354 

C3 C9 

C2 

R4 
R12 

L2 

I.F. 455 KC 

1 

MODELS 5B5, 
CB500 

Rf' 

C12 
4 

R7 
C 

Ar 

819T7ERY PLUG 

R11 
1 C I 

R3 

C/3 
T 

T3 

SOEAKER 

Clrsult i0rt0ollPert ember Oessrlptlsn 
as 
Circuit S,iebol Pert number Remerlstlw 

C1.C2 CW10002-E CalMenssrgarbON e1tA 001e1 , 11,11 16-336/4 Iteclster-Cprbss, 3 1010 dms ¡ watt 

CI,CY.CS CA14803 CenOenees-Pefer. O.íti tMd. 40e pelt e10 RC -01M4 lpslstor-Carton. 1 mire elm j watt 

CS.C7 ClPN1l11 Cwdwer-t11se. !10 eeId. t00 vslt ell et -jai* lpnlctar{artep, 400 eMma j wett 

CemdseserIMse, W awM. tIM welt MCI CFItiíee RIP eC-36102 belntsr-Cerbw. tO.OM Ws j watt 

CIS.C11,C12 Cf -14103 Caeseseer-isOsr. /.M dd. 4M welt 11 11.1001/ Mtseee-lae0 

C13 CL.IOSOt Coedeeser[l¢etr. 12 te 15 mi0b. 150 wilt L2 11C-11551 Coll-41s111ster 

11 Ir -Sills 101sterder/es. 101,Oí0 dus'jwett Ti Ti -10015 Trsssfosser-Ist 1.1.. 

ea RC -100b Ileslster-CsAOn, í.15e don 1 watt 71 Ti -Isis. Trawsferesr-iw I.O. 

lO.ls RCelM4 Mslstsr-CsrOos. ! 1500 Mae j wett T3 71-INet Transferrer -noted r Mies eetMt transformer 
ls Ve -l0115 Cowtrel-Mluse, 1 RIO OH Ib 40.s.t. srltdt ¡ sere 3i-10002 tses0iss-p.1L roved 

4 MC'91OS3 Uslsterwhr/os. IS me ohms i wett 
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PAGE 19-4 MECK 

T_orzs 725, 
537-,.d13, 3A-700 

coc6 

IaDD:LS 5C5, CA -500 

JOHN MECK IND., INC. 

12BA6 

35 W4 

12AT6 

IF 45510G 

5085 

PART NO. 

C IRC. 

SYN. DESCRIPTION PART NO. 
C INC. 
SVM. DESCRIPTION 

CV -10002-E. CI,C2 Condenser - Variable Tuning with Drum RC -32503 R5 Resistor -Carbon 250,000 Ohms ; watt 
CP-14503 C3.C4 Condenser - .05 Mfd. 400 Volt RC -35003 R6 Resistor -Carbon 500,000 Ohmm 4 watt 
CM -15500 C5 Condenser - .00005 Mfd. Mica RC -31500 47 Resistor -Carbon 150 Ohm , 

watt 
CM -15251 C6,C7 Condenser - .00025 Mfd. Mica RC -32000 R8 Resistor -Carbon 200 Ohms f watt 
CP-14103 C8,C9 Condenser - .01 Mfd. 400 Volt NC -31500 R3 Resistor -Carbon 150 Ohms } watt 
CP-14503 CIO Condenser - .05 Mid. 400 Volt AL -1000% LI Loop Antenna 
CL -10001 CIIA,C'IIII Condenser - 20/20 Mfd. 150 Volt Elect. ' TRC-10000-D 12 Coil Oscillator 
RC -32002 RI Resistor -Carbon 20,000 ohms i watt TS -10000 TI Transformer Ist. I.F. 
RC -3005 R2 Resistor -Carbon 10 Meg. Ì watt T5-10001 12 Transformer 2nd. I.F. 
RC -32004 R3 Resistor -Carbon 2 Meg. k watt TO -10000 T3 Transformer -Output for speaker 
VC -10105 R4 Volume Control - 

I Meg. (with switch) SR -10000 SPKR Speaker, 4' P.M. 

1R5 

MODEL 5D7 -W18 

L'ircoit Svm Fort No. Ibscription 
R1 RC -11003 RBSISTOR 7A3BON 100,000 ORM 1/4 W 

R2,7t13 RC -32204 " " 2.2 MkS,1/4 W 
R7 V2-21105 VOLUME CONTROL 4 SWITCR 1 N.h'G,D.P.S.Y. 
R4 R2-11005 RESISTOR CARBON 10 MEI. 1/4 W 
R5 RC -13304 " " 3.3 ME1.1/4 W 
R6 R2-11004 " " 1 MEG.1/4 W 
R8 RC -11002 " " 10,000 OIDI 1/4 w 
R9 R2-14700 " " 470 OHM 1/4 W 
R12 RX-10004 " el. 700-1800 10 w 
R14 R2-30220 " CARBON 22 01IM 1/2 W 

Cl CV -10008 CONDENSER VARIABLE 
C3 CA1-15251 " MICA 250 A9F 500 V 
24 CP-14502 " PAPER .005 MF 400 V 
05 CP-12502 " " .005 MP 200 V 
C7,9 CP-12103 " 

" .01 MF 200 V 
28 CP-12203 " " .02 MF 200 V 
210 CP-14503 " " .05 MP 400 V 
C11 CL -10010 " ELECT. A-80 B-20 150 V 
C12 CL -10009 " " 100 MF 25 V 
Ll AL -10015 LOOP ANTENNA 
L2 TRC-10015 OSCILLATOR "'01L 
S1,2 VS -10005 swlrCN AC -DC BATr:.r7Y 
T1 TS -10018A I.F. TRAN3P0RMá2 INPUT 
T2 TS -10019A I.F. TRANSFORMER OUTPUT 
T3 TO -10007 OUTPUT TRANSFORMzí2 
SP'dR. 5R-10000 SPEAKER 4" P)1' - ROUND 
06 CP-12202 TNOíT7S 72 PAI'E'{ .002 MP 200 V 

IU4 IU5 

R12 R14 SEL. RECT. jis mQ 
105-125 v. AC: D.C. 

5-192 V. FLASH 
LIGHT COILS IN 
SERIES W 2 OR ,.D 2-45 V. '13" 9 

BATTERIES 
EVEREADY 
455 OR EQUIV. 

105 to 125 VOLTS A.C. (50 to 60 

CYCLES) OR D.C. 

ON-OFF SWITCH 
(VOL. Cow R.) 

Power Consumption 15 Watts 

I.F. 45`) KO 

©John F. Rider 
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MECK PAGE 19-5 

CI 

LI 

T RI 

CZ m_ 

I.F. 45) KC 

JOHN MECK IND., INC. 

MODELS DA-601,DB-602 
126A6 I2AT6 
I2SG7 I2SQ7 

H12103 
E C CP Condenser pop tubular .Olmfd 200 V. 

C2,7 CP-12203 .02mM 200V 
C6A,C69 CL -10017 Electrolytic 30/20 MFD 
RI RC222042tesIstor carbon 2. owe ohm 1/3W. 

RdRCßI ohm 1/3 W 
R3 VC -12106 Volume control S º I meg ohm. 
R4 

221100055 
Resistor carbon IIOp ohm V3 

PT 
RçG 8021500 mpegg yW. 

4150 ohm r 1/33W 
R8 1000 oMn 1/3 W. 

R LI 
fRC,21001 
TRF10118 Antenna" Coil 

22 ohm 1 W. 

L2 TRFI00II-B Inlerstage coil 15uut capacity turn 
TI T O OuTPUlT transformer 
SPKR. SRR-1000 Round 3" speoker 

I2SK7 12SA7 

pe 

LI 

Glee 

II CI 

n 

CIO -A 

35W4 
35Z5 

R9 

SW 

MODEL 6B8 
12SK7 

T e 
M 

T= 

o 

MODELS DA -60] , DB -6o2 
MODEL 6B8 

50B5 
C4 50L 6 

_A__iwv"C 
5 

z.C6A Re 

-n /\ 
- BS BA6 AT6- 

CT 

2507 

InK 
Ti 

SPKR 

C'=S 

-- 

35L6 

R3 = 

C6B 

C11 

L1r. Symbol Part No. IF.SCRIPTION 
el CP-14505 0AINSER PAYER .05 mid 400 
C2 CP-14156 " " .15 mfd 400 V 
C3 CL -10021 " ELECTR. A-50 mfd B-30 mfd 150 V 
C4 CP-14203 " PAPER .05 mfd 400 V 
C5 CP-12502 " " .005 mfd 200 V 
C6 CP-12302 " " .003 mfd 200 V 
C7 CP-12202 " .002 mfd 200 V 
08,012 CM -15221 " MICA 220 mmf 500 V 
09 CM -15101 " " 100 mmf 500 V 
C10 A -D CV -10009 VARIABLE 
C11 CP-12104 " PAPER .1 mfd 200 V 
L1 AL -10021 ANTENNA LOOP 
L2 TRC-10013 OSCILLATOR 00IL 
R1 RC -51001 RESISTOR CARBON 1000 ORE 2 WATT 
R2 RC -31500 " " 150 OHM 1/2 WATT 
R3 VC -13105 1 MEG TONE CONTROL 
R4 RC -15003 RESISTOR CARBON 500,000 OHM 1/4 WATT 
R5 RC -11005 " 10 MEG Olaf 1/4 WATT 
R6 VC -11105 1 MEG VOLUME CONTROL *Jr! SWITCH 
R7 RC -12204 RES]STOR CARBON 2.2 MEG OHM 1/4 WATT 
RS RC -11003 " " 100 000 OHM 1/4 WATT 
R9 RC -14701 " " 4700 OHM. 1/4 WATT 
R1C RC -12202 " " 22,000 OHM 1/4 WATT 
R11 RC -12203 " " 220 000 OHM 1/4 WATT 
Ti TSP-10020 INPUT I.E. TRANSFORM C1 
T2 TSP-10021 OUTPUT I.E. TRANSFORMER 
T3 T0-10011 OUTPUT TRANSFORMER 

35 

Swi 

1-e- 
rim Gee 

5 

I.F. 455 KC 

1.3 
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MEISSNER PAGE 19-1 
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MEISSNER MFG. DIV. NIODLL 9-1091C 
MAGUIRE INDUSTRIES, INC. 
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PAGE 19-2 MEISSNER 

;:ODEL 9-10910 

FM OSC. 
AM OSC. 

FM R.F. 
AM R.F. 

FM ANT. 
AM ANT. 

34118 

294 40 

MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

04216 

r,--. 04238,. !-. _et 
04193 

ANTENNA 
AUXILLIARY A.C. OUTLET 

PHONO INPUT 

VOLUME CONTROL 
OFF -ON SWITCH 

29 

BASS 
CONTROL 

29441 

0 4194 

\- OUTPUT 
GROUND 

TUNING 
TREBLE 
CONTROL 

SELECTOR SWITCH 

Power Supply 105-125 volts, 50-60 cycles. 
CAUTION,_ DO NOT ATTEIV i TO OPERATE Or OTHER SiTPPLv. 
Power Consumption 75 watts. 
Type of Circuit - Superheterodyne. 
Intermediate Frequencies AM 455 kc. 

FM 10,7 me . 
Output impedance - 500 ohm balanced and high impedance 

unbalanced. 
Artenna impedance 

Broadcast - Standard 
F M - - - - 300 ohms. 

©John F. Rider 
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MEISSNER PAGE 19-3 

MEISSNER MFG. DIV. MODEL 9-1091C 
MAGUIRE INDUSTRIES, INC. 

Alignment AM 

The AM alignment may be carried out with an AN signal gene- 
rator and an output meter. Connect a 500 ohm resistor across 
the 500 ohm output terminals of the Tuner. The output meter 
may be connected from the high impedance output terminal to 
chassis. 

For IF alignment introduce a 455 kc. 30% modulated signal 
into the signal grid of the 6BE6 (Pin #7) through a .1 ufd. 
coupling condenser. Phe output of the signal generator 
should at all times be kept as low as will give a satis- 
factory reading on the output meter. "ith the selector 
switch in the sharp position, adjust the ton and bottom ad- 
justments of IF transformers 04216, 04216, and 04238 for 
maximum output. Now move the selector switch to the broad 
position and check the symmetry of the IF response curve by 
swinging the signal generator frequency. The response in 

the bróad position should be double peaked, the dip between 
the peaks falling at 455 kc. The peaks should be equally 
spaced on either side of 455 kc. and should be of approxi- 
mately the same amplitude. The gain in the broad position 
will be less than the gain in the sharp position. If the 
above conditions do not exist, then a careful recheck of 
alignment in the sharp position should be carried out. 

For RF alignment introduce a 30% modulated signal through a 

200 uuf. dummy antenna to one of the FM antenna terminals. 
First check dial pointer position by turning the gang con- 
denser to full mesh and setting the pointer to the last ref- 
erence mark at the low end of the dial scale. With signal 
generator and Tuner set to 1400 kc., adjust the oscillator 
trimmer for maximum output, then adjust RF and antenna trim- 
mers for maximum output. 

Alignment FM 

For FT" alignment a frequency modulated generator (60 to 400 
cycle modulation, 400 kc. sweep) and an oscilloscope are 
required. Connect the modulation source on the signal gene- 
rator into the horizontal amplifier of the oscilloscope. It 

may be necessary to connect a phase shifting network in this 
line between the signal generator modulating source and the 
oscilloscope horizontal amplifier in order to get the correct 
pattern on the oscilloscope. Connect the Tuner output to the 
vertical amplifier input of the oscilloscope. 

Intror9uce a 10.7 mc. (400 kc. sweep) signal into the grid of 
the first 6AU6 limiter tube (Pin #1) through a .01 ufd. con- 
denser. Make the ground connection of the generator to the 
center post of the 6A1?6 socket with as short a lead as 

©John F. Rider 
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PAGE 19-4 MEISSNER 
MODEL 9-1091C MEISSNER MFG. DIV. 

MAGUIRE INDUSTRIES, INC. 

possible. Remove the last 6AG5 IF amplifier tube to avoid 
the possibility of stray signals coming through the IF sys- 
tem and confusing the discriminator alignment procedure. 
Adjust the .signal generator sweep and signal amplitude, and 
the oscilloscope for a pattern like the discriminator pattern 
shown in Fig. 3. Adjust the top adjustment on the 04194 dis- 
criminator coil for maximum vertical amplitude on the oscillo- 
scope pattern and adjust the bottom adjustment on this coil 
for best symmetry of the pattern about the center., Repeat 
these two adjustments until no further improvement can be 
made. This completes the adjustment of the discriminator 
coil. Replace IF tube. 

For alignment of the IF amplifier the same oscilloscope set- 
up is retained except the input to the vertical amplifier. 
Feed the input to the vertical amplifier with audio taken 
from the first limiter grid return. This r.oint is identi- 
fied as point X on the circuit diagram of Fig. 3. Connection 
should be made to this point through a 1 megohm isolating re- 
sistor as shown by dotted line in Fig. 3. 

Introduce a 10.7 mc. (400 kc. sweep) signal into the signal 
grid of the 6BE6 (Pin #7) through a .01 ufd. condenser. 
Make the ground connection of the signal generator to the 
center post of the 6BE6 socket with as short a lead as pos- 
sible. Adjust signal generator and oscilloscope to obtain a 
pattern like the IF pattern shown in Fig. 3. Adjust top and 
bottom adjustments on the four 04193 IF coils for maximum 
amplitude and symmetry of the pattern, keeping the signal 
level from the generator as low as possible throughout the 
adjustment. If the pattern tends to become double peaked or 
badly unsymmetrical during adjustment the trouble is probably 
due to incorrect placement of some of the connecting leads in 
the test set-up. Corrections should be made to eliminate the 
trouble and the adjustments repeated. 

For the high frequency adjustments the same oscilloscope set- 
up may be retained. In connecting the signal generator to 
the antenna terminals the signal generator is not connected 
to chassis as in the previous connections. Connect two 150 
ohm resistors to the two antenna terminals on the tuner. Con- 
nect the other ends of these two resistors to the two genera- 
tor output terminals. If the setting of the dial pointer has 
been previously checked during AP". alignment it is not neces- 
sary to recheck it at this point, Set the signal generator 
and the Tuner to 106 mc. and adjust the oscillator trimmer 
(identified in Fig. 1) to bring the pattern to center on the 
oscilloscope. In case this is possible with two different 
positions of the oscillator trimmer, use the position of 
least capacity. Adjust the RF and Antenna trimmers (identi- 
fied-in Fig. 1) for the greatest amplitude of the pattern 
keeping the generator output as low as possible during the 
process of adjustment. 
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Voltage Readings 

DC taken with 20,000 ohm per volt meter. 

AC taken with 1,000 ohm per volt meter. 

No signal - Aü sharp position except * taken in FM position. 

Line voltage 117. 

Tube Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 

*6BÁ6 slight 
negative 

0 6.3 AC 0 170 DC 87 DC 0.8 DC 

DC 

*63E6 Slight 
negative 

1.4 DC 6.3 AC 0 240 DC 87 DC Slight 
negative 

DC DC 

*604 170 DC 0 6.3 AC 0 170 DC Slight 
negative 

0 

DC 

*6AG5 Slight 
negative 

0 6.3 AC 0 83 DC 85 DC 0 

DC 

*6AG5 0 0.7 DC 6.3 AC 0 83 DC 85 DC 0.7 DC 

*6AG5 0 0.7 DC 6.3 AC 0 83 DC 85 DC Q.7 DC 

*6AU6 Slight 
negative 

0 6.3 AC 0 84 DC 44 DC 0 

DC 

#6AÚ6 Slight 
negative 

0 6.3 AC 0 93 DC 42 DC 0 

DC 
*6AL5 *-1.3 **-0.7 -0.7 4.5 AC 0 0 0 **-7.5 

DC DC DC 

6BA6 0 2.2 DC 6.3 AC 0 280 DC 82 DC 2.2 DC 

6± E6 -5 DC 0 6.3 AC 0 280 DC 73 
DC 

0 

63A6 0 2.2 DC 6.3 AC 0 280 DC 82 DC 2.2 DC 

66A6 0 2.8 DC 6.3 AC 0 278 DC 95 DC 2.8 DC 

6AL5 2.& DC Slight 
negative 

6.3 AC 0 0 0 0 

DC 

6J5 0 0 95 DC 0 0 0 6.3 AC 4.r DC 

6J5 0 0 186 DC 280 DC 0 0 6.3 AC 4.6 DC 

6U5/6G5 Green Yellow Red Brown blue --- 
0 0 280 DC 0 6.3 AC 

5Y3 0 284 DC 0 260 AC 0 260 AC 280 DC 284 DC 

NOTE: formal tolerance on components makes possible a variation 

of ¿ 20% in all DC voltage readings. 

Subject to wide variation. 

Sensitivity - less than 10 microvolts. 
Audio fidelity 

Flat within ,Z 2 db. from 30 to 15000 cycles. 
Band width at 1000 kc. 

Sharp 7 kc. 
Broad 14 kc. 

Output 
High impedance 11 volts maximum for 2-1/2% distortion. 
500 ohm 2 volts maximum for 2-1/2% distortion. 

Distortion Tone control action 
2-1/2% at full rated output Bass boost at 40 cycles - 12 db. 

Less at lower levels Treble suppression at 8000 cycles - 12 db. 

Hum 
Maximum - 0.5 micro watts. 
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MAGUIRE INDUSTRIES, INC. 
DC Resistance Readings 

Band Switch in BC sharp position. 
Measured from specified tube pin to chassis. 
Tuner turned off. 

*Resistance readings in the B,t circuits may vary widely depending on the 
condition of the filter condensers and the polarity of the ohmmeter. 

*With bass control set clockwise. 

Tube Pin 1 }in 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 

Values below given in ohms 

6BA6 2.35ìt 0 0 0 37K 74K 68 
6BE6 22k 150 0 0 27K 49K 2.35d 
ÚC4 32K Inf. Less 0 32K 15K 0 

than 1 
6AG5 2.351 0 0 0 23I. 23K 0 
6AG5 Less 120 0 0 23K 23K 120 

than 1 
6AG5 Less 120 0 0 23K 23K 120 

than 1 
6AU6 47K 0 0 0 32K 15K 0 
6íU6 150K 0 Less 0 23K 15K 0 

than 1 
6AL5 200k 150K 2.5 0 0 Inf. 150K 
6BA6 2.21i 220 0 0 *500K *500K 220 
6BE6 22K Less 0 0 *500K *500K 1.1M 

than 1 
6BA6 2.1d 220 0 0 *500k *500K 220 
6BA6 1M 470 0 0 *500K *500K 470 
6AL5 470 130K 0 0 0 Inf. . 1.1M 
6J5 0 0 *500K Inf. . 0 to Inf. . 0 3.3K 

200 
6J5 0 0 *500K ;; 5p0K **220K 0 0 510 
6U5/6G5 Green Yellow Red Brown Blue 

0 2.3M *500K 0 0 
5Y3 Inf. . * 500K Inf. . 95 Inf. . 95 *500K *500K 

Power Amplifier 

If this Meissner tuner is to be used with a power amplifier, 
a power amplifier should be chosen which will give full 
power output when driven with the maximum output of the 
Tuner (see "Nominal Performance" ratings). It is not essen- 
tial that the power amplifier have exactly the right gain, 
but if best results are to be obtained the gain of the power 
amplifier should not greatly exceed the requirement. If, 
for instance, the power amplifier has an input jack for a 
phonograph pickup, then the Tuner might be fed into this 
jack through a voltage divider made from a 30,000 ohm po- 
tentiometer. This potentiometer should be adjusted to a 
level where full rated output (ll volts) from the Tuner 
will just produce full power output from the power ampli- 
fier. It is not recommended that the Tuner be fed into 
the Microphone input jack of a power amplifier. 
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MODEL 2961 

t' 

IOMMF 

6® 

7® 

SW.2 
ANT. 

LOCATED UNDER 
TOP OF CABINET 

_rft(o 
eROTATING DIAL SCALE 

s 
BANDSWITCH 

SHAFT 

+40 
AUDIO CHANNELR 0'4 

FM CHANNELY'f-0 

PUSH BUTTON TUNING ASSEMBLY 

BANDSWITCH AND DIAL SCALE DRIVE 

AM- RF AMP 

9003 
o 

LOCATED ON SIDE 
Of CABINET 

R.F b 

TUNING DIAL DRIVE 

3- 00 

2.2MEG 

6BE6 
AM MIXEI. 

470K 

M 

Yo AUDIO 
CHANNEL 

230MMF 

9003 
I IF AMR 

6AL52 
A.V.C: TL. RECT 

IOOK I'.05 

15MMF 

T.E.AMP. 

3. 3 MEG 

MAIN GANG 

M CHANNEL 
0 

AUDIO CHANNEL 

FM GAN\: 

FM TUNER GANG DRIVE 

AM DET. 

9d02 
5 

AUDIO CHANNEL 
!MEG 

IN SOCKET 
BASE 2 

AUDIO CHANNEL 

.05 

270 MMF 

T. R! 

27K 

TE. TUNING EYE) 

6U /6G5 
I! 

6 
4Wa 

FAA .CHANNEL 

qMFD 

TO 

YO 

aVa 

FM. CHASSIS 

ALTERNATE WIRING -AM DET. 

1-5 D 

9002 

150K 

-7 In 

270MMF 

TO SWITCH 
EARLY PRODUCTION OF THIS RECENER USED THE 
AM DETECTOR WIRING IMMEDIATELY ABOVE 
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MODEL 2961 

IGOR 

ORAL LIGHTS 

-y 
AM 

M 
CHANNEL 

r.4. r AM 

8AG5 

120442 

AUpO r CHAMIEL- 

MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

AUDIO INPUT 
SOCKET PLUG 

1 AIt 

PHONO MOTOR 

PHONOPLOT 

rM ClNNNt L 

PHONOGRAPH 
PUSH BUTTON 

I 6J5GT 

PHASE 'NV. 

,K 

PLUG 
AC 

PHONO 

P.. 

MOTOR SWITCH 

S 

BUTTON 4 BUTTON) BUTTON2 

BASS 

i 
i 

: 
BUTTON I 

Ass[MBLr Amplitude Modulation (AM) Reception Ranges 
1. Broadcast Band-Manual Tuning1535-1620 KC. 
2. Broadcast Band-Automatic Tuning. Selection of 

six desired stations. Each push-button setting is 
Intermediate Frequency (IF) Amplifier Charac- conveniently adjustable to any púint within the 

535-1620 KC range from the front panel (see 
Front Cabinet View and Push -Button Alignment 
procedure). Individual calibration scales are pro- 
vided for identification of button settings. 

3. Shortwave Band No. 1 9.2 MC -12.2 MC 
4. Shortwave Band No. 2 14.4 MC -16.4 MC 

TREBLE PUSH BUTTON 

Frequency Modulation (FM) Reception Range 
88-108 MC 

teristics 
AM Channel -Peaking Frequency 455 KC 

Bandwidth (Normal) 19 KC 
Bandwidth (Sharp) 7.3 KC 

FM Channel -Peaking Frequency 10.7 MC 
Bandwidth 150 KC 

e-; 

47K 4)0 

lour 

22K 
470K 

9001 

AM CH ANNEL 

YAM CHANNEL 

U e 

IOR 

O RIVER 

6SN7OGT 
n 

\PLUG 

CABLE 

CABINE TGPIHLOT LIT. 

( 
22 

I 
C 

LIM. 9001 

I`I 

rust 

® 2 
22 

POW. AMP 

6L88GA 

0 

.05 

( 2)MMr 

SOMA? 

O 
50 M..4 

01 

000 n 
J 

5 I - 
l 

2 7 

POW. AMP. 

6L6GA 

POWER AMP. 

6L6GA 

SOCKET 

PHONO A.0 

15-11' 19- 

JO f-- 
BSN7rIl. 
BLOCA ' ® - 

beJ zo 
It TMr 

00 

IOOn 

'00 ol ez 

o 
e2 0 

RTC T. 

SOCKET 

5V4G 
4 O 4 OO 

5Y3G 

Audio Amplifier Frequency Range 
60-20,000 cycles .75 db. 

Pouter Output Rating 
Distortion below 4% 20 watts 

Lords peaker-Jensen HNP-50 (Special) 
Voice Coil Impedance 16 ohms 
Permanent Magnet, Horn type coaxial, 15" diameter 

-CABLE 

2er0'yp T D t 

IOK 

SOW' 

IBR 

B.K 

240n 

Power Supply 
Primary Power Source, 105-125 Volts AC @ 50-60 

cycles 
Current Consumption, Approximately 200 Watts 
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9003 
AM -R-FAMPL. 

BAND -SWITCH SHOWN AT 
AT ST POSITION. 
BROADCAST BAND 

PUSH BUTTON TUNING 
535-1620 KC. 

#6 

129 

256 

9003 
Aiv1-R-FAMPfL 

#61 
i 

I#5 

AVC 

126 

125 

,#4 

277 

6BE6 
A -M MIXER 

#5 

. 
265 Al2 301 #3 

s 

240 

88 

89 

90 
245 

268 

BAND -SWITCH SHOWN AT 
2ND POSITION CLOCKWISE 

BROADCAST BAND 
MANUAL TUNING 

535-1620 KC. 

243 

244 

GANGED 

#1 

241 

8+ 

A14 

/ #3 237 

All 

122 

MODEL 2961 

300 

278 
A6 

('CA5 ' ¡Y 

235 

#2 

238 86 

123 

6C4 
A -M OSC. 

85 

236 

8+ 

234 

8+ 

I81 

83 

82 

233 

B+ 

300 

87 
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9003 
AM- R-FAMPI. 

#5 

87 

245 

89 

275 

BAND-SWITCH SHOWN AT 
3RD POSITION CLOCKWISE 
SHORT WAVE BAND NO,1 

9.2 MC -12.2 MC 

301-T, 

L - -T- GANGED 

AVC 
245 

276 

BAND-SWITCH SHOWN AT I 

4TH POSITION CLOCKWISE 
SHORT WAVE BAND NO.2 

14.4 MC - 18.4 MC 

6BE6 
A -M MIXER 

266 #3 

241 

A16 

#3 237 

301 

T 

J- 
#1 

0 

301 

/- 

123 

6C4 
A -M OSC. 

122 

6BE6 
A -M MIXER 

85 

236 

8+ 

B+ 

83 

278 
A6 AS 

233 

8+ 

8+ 

300 
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MODEL 2961 MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

RESISTANCE READINGS 

Item Tube Pin 1 Pin 2 Pin 3 Pm d Pin 5 Pin 6 Pin 7 Pin 8 
1 9003 1.4 MEG, 475 n .2 n On. 17 Kn 105 Kn. 475n 
2 613E6 17 Kn 170n .2n 0n 17 Kn 39 Kra 5n. 
3 8C4 29 Kra 17Kn .2n On 29 Kn. 47 Kn .7n 
4 9003 1.4 MEG. 475n On. .2n. 17 Kn. 65 Kn. 475n 
5 9003 760 Kn. 500.8n On .2n 17Kn 65 Kn. 500n 
6 9002 29 Kn. 167Kn On .2n 29Kn 6n 167 Kn. 

7 6AG5 470 Kn. 190n .2n On 17 Kn. 61 Kn 190n 
8 6AL5 I000.., 43 Kra. On .2n On 3MEG. 860 Kn. 
9 9003 94 Kn 500n .2n On 17 Kn 490 Kn. 500n 
10 6AG5 1.,9 MEG. On 0n .2n 23Kn 57K.. On 
11 6AG5 On 4 Kn On .2n 57K.. 17 Kn 4 Kn 
12 6C4 25 Kn. INF. .2n On 25Kn 32 Kn. On 
13 6AG5 1.9MEG. On .2 n On 20Kn 2.5 On 
14 6A65 .7n 115n .2 n 0n 20Kn 26 K.. 115 n 
15 6465 .7n. 115n .2n 0n 13 Kra 13Kn 115Sl. 

16 9001 42 Kea On. .2n On 22Kn 15 Kn 0n 
17 9001 146 Kn On. .2n On 13 Kn. 13Kn On 
18 6AL5 190Kn 145 Kra .2n On On INF. 145 Kra 

14 6115/605 On I MEG. 950Kn 18 Kn On .I n 
20 9002 62 Kn 1000n 4.2 Kn 4.2 Kn. 62 Kn 205Kn 1000n 
21 9002 48 K n BOOn 4.2 Kn 4.2 Kn 46 K n 500 Kn 600n 
22 6J5GT On 6.5 Kn. 112Kn 65 Kn. 1.2MEC-.48K.. 6.5 Ka 50Kn 
23 6SN7GT 430 Kn. 140 Kn. 2.6 Kn. 470 Kra 138Kn 2.5Kn 6.5 Kn 6.5 Kra 
24 6L6GA On 8.5 Kn. 39 Kn. 39 Kra 215 Kn_ 215Kn. 6.5Kn 280n 
25 6L6GA On 8.5 Kra 39 Kn 39Kn 215 Kn. 215K 6.5 Kn. 280n 
26 8L6GA On 85K.. 39Kn 39K.. 215Kn 215 Kn. 6.5Kn. 280.. 
27 6L8GA On 6.5 Kn. 39K.. 39 Kn. 215Kn. 215 Kn. 6.5Kn 280n 
28 5Y 3G INF. 17 Kn. INF. 72n INF. 84n INF 17Ks. 
29 5V4G INF. 39 Kra INF. 145n INF. 138n 1N6. 39Kn 

1 -DC Voltage measurements are at 10,000 ohms per volt; AC 
2 -Socket connections are shown as bottom views. 
3 -Measured values are from socket pin to common negative. 
4 -Line Voltage maintained at 117 volts for voltage readings. 
5 -Nominal tolerance on component values makes possible a 
6 -Volume control at maximum, no signal applied for voltage 

AUTO- MAN. - 
REJECT 

ON-OFF SWITCH 

VOLTAGE READINGS 

Item Tube Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pm 8 
1 9003 0V. 3,2V,DC 6.3V.AC OV. 256V.DC 83 .DC 3.2V.DC 
2 68E6 1,2V,DC 2V. DC 6.3% AC OV. 285V.DC108.00 OV. 
3 6C4 157V.DC 270,DC8.3V.AC OV, 157 VDC OV. 0. 
4 9003 OV, 3.5V.DC. OV. 6.3V.AC 270.DC 95V.DC 3,5V.DC 
5 9003 OV. 3.IV.DC OV. 6.3V.AC 262.DC 97,5.DC 3.IVOC 
6 9002 270.DC II,5WDC OV. 43,AC265V.DC 0. II,5.DC 
7 8AG5 OV. 1.9V. DC 6.3V.AC O. 262.00 148 .DC 1,9.DC 
8 84 L5 8,3 ,DC ,3.DC OV. 6.3V.AC OV. OV. O. 
9 9003 O. I,3 ,DC 8.3V.AC O. 265.00 31.DC I,3,DC 

,10 6AG5 1,3.DC 0. OV, 43,AC 143.DC 132 .00 0V. 
II 6AG5 OV. 2.2 .DC OV. 6.3V.AC 250,DC68.DC 2.4%4 DC 
12 6C4 150V.DC 0. 8.3V.AC O. ISOV.DC44V,DC OV, 
13 6AG5 ;25.DC OV. 6i,3 ,AC OV. 123,DC 123V. DC OV. 
14 6AG5 Ov, 1,3. DC 6.3V.AC OV. 146,DC 148V.DC 1.3.DC 
15 6A05 OV. 1.1V. DC 6.3V.AC 0. 118V.DC II8.DC I.I.DC 
16 9001 :251[DC OV, 6.3V.AC OV. 122V.DC 57V. DC 

17 9001 -.4V. DC OV. 6.3V.AC OV. 145V.oC57,DC 
18 6AL5 -I .DC -I.DC 8.3V. AC OV. O. OV. 
19 6U5/6051, OV. 22V. DC ,2 ,OC 265.DC OV. 6}3,AC 
20 9002 124 .DC 3.4 .DC 12V.DC 12V,DC 124VDC OV. V.DC 
21 9002 123.DC 2.5V.DC 12 .DC 12 .DC 123 .DC OV. 2.5.DC 
22 6J5GT, OV. 96V.DC 250,DC340.DC 4V,DC 98 ,DC 96V.DC IOS.DC 
23 5Y3 O. 165,DC 6,5 .DC OV. 155.DC 5.13V.DC 95V. DC 96V.DC 
24 6L6GA OV. 98V.DC 395V.00 395.DC OV, OV. 97V.DC 40.5,1X 
25 6L6GA OV. 96V. DC 395,DC395.DC OV. OV, 97V.DC 40,5,OC. 
26 6L6GA OV. 96V, DC 395,DC395,DC OV, OV. 97V.DC 40,5.00 
27 6L60A OV. 96V. DC 395.DC395,DC OV, OV. 97.DC40.5V.DC 
28 5Y3GT OV. 29214DC O. 365V,AC O, 370V, AC OV, 290,DC 
29 SV4G OV. 410V. DC OV. 350V.AC OV. 350.4C OV. 4 10 .DC 

Voltages measured at 1,000 ohms per volt.' 

variation of -{- 10% in voltage and resistance readings. 
measurements 

VOLUME CONTROL 
ON-OFF SWITCH 

TUNING CONTROL 

BAND SWITCH 

PHONO -STATION 
SELECTOR 

PUSH- BUTTON 
SWITCHES 

PUSHBUTTON 
STATION SELECTOR 

PANEL 
SELECTIVITY 

SWITCH TONE PUSHBUTTON 
SWITCHES 

FRONT CABINET VIEW 
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MEISSNER PAGE 19-15 

MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

11ODïL 2961 

101 109 198 201 110 202 2 i 4 111 112 1 4 115 

108 2:6 113 199 200 203 285 302 284 205 

FM TUNER SUB -CHASSIS 
91 300 

95 96 98 99 100 166 

TONE CONTROL SWITCH ASSEMBLY 

51 52 53 

101 
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PAGE 19-16 MEISSNER 

MODEL 2961 MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

13 A30 287 293 12 A31 
11 19 246 A32 A14 3 301 

\ T 

A28 

14 

289 

A26 

15 

A24 

290 

16 

11 

A22 

291 18 20 A33 21 10 1 2 A9 

TUNER CHASSIS-TOP VIEW 

294 

278 
4 
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MEISSNER PAGE 19-1f 

MODEL 2961 MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

235 276 261 241 245 263 256 
268 266 265 238 264 128 36 

214 \ + C Yi 169 

125 
168 _ ¡ _'- ,- a! 

124 -' í1 ,_, h . 
-. a - 

261 .. . , = 9 `!... +lE; . 
9, r - . _ _ 

171 

260 

272 

239 

259 

111 

TUNER CHASSIS 
BOTTOM VIEW 

233 77 / 
269251 

231 
82 

78 229228 

159 41 158 149 1',3 247 41 148 

/119 224 121 1 216 

221 75 11 38 73 223 232 

19 
221222 7274226 2 9225 12070 845 217218 

143 148 134 32 141 138 139 10 303 

.163161 

68 162 

21092 

169 61 

3 le3 142 157 44 151 43 144 1 155 150 154 145 141 45 42 132 136 135 137 

21121413 208266 

39 40 

AMPLIFIER -POWER SUPPLY 

BOTTOM VIEW 
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PAGE 19-18 MEISSNER 

MODEL 29ól 

A19 

236 

237 

164 

170 

90 

55 

105 
106 

184 

A21 

102 

103 

111 

A10 

MEISSNER MFG. DIS 
MAGUIRE INDUSTRIES, INC. 

811 A2 126 A4 242 A16. 123 A6 85 A15 298 234 82 81 

104 I 181 185 
175 179 183 186 190 191 192 194 196 195 A29 812 

811 176 54178180 
29218T 

A23 
57 18j1 188 

59 1A2589 

6393 61 A21 64191 
65 - 

TUNER CHASSIS -BOTTOM VIEW 

AMPLIFIER -POWER SUPPLY -TOP VIEW 

252 253 254 295 296 30 249 248 251 250 

Al' 

BB 
85 

' 83 
299 

All 

217 

87 
B8 - 

87 
-62 

810 

B9 

60 
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MEISSNER PAGE 19-19 

MEISSNER MFG. DIV. MODEL 29.1 
MAGUIRE INDUSTRIES, INC. 
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PAGE 19-20 MEISSNER 

MODEL 2961 MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 
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MEISSNER PAGE 19-21 

Item 
No. 

Part No. 

255 04751 
256 04607 
257 04672 
258 04672 
259 04672 
260 04672 
261 04672 
262 04672 
263 04610 
264 04613 
265 04608 
266 04611 
267 04614 
268 04609 
269 04673 
270 04673 
271 04673 
272 04673 
273 04673 
274 04673 
275 04612 
276 04615 
277 04650 
278 04216 
279 04216 
280 04238 
281 04238 
282 04421 
283 04878 
284 04590 
285 04590 
286 04590 
287 04193 
288 04193 
289 04193 
290 04193 
291 04194 
292 04588 
293 29262 

294 29262 
295 29262 
296 29262 
297 04179 
298 28299 
299 28294 
300 28295 

Description 

MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

No. 
Item Part No. 

Loop Antenna 
B.C. Antenna Coil 
Push -Button Antenna Coil 
Push -Button Antenna Coil 
Push -Button Antenna Coil 
Push -Button Antenna Coil 
Push -Button Antenna Coil 
Push -Button Antenna Coil 
S.W. Ant. Coil Band 1 

S.W. Ant. Coil Band 2 
B. C. RF Coil 
S.W. RF Coil Band 1 

S.W. RF Coil Band 2 
B. C. Osc. Coil 
Push -Button Osc. Coil 
Push -Button Osc. Coil 
Push -Button Osc. Coil 
Push -Button Osc. Coil 
Push -Button Osc. Coil 
Push -Button Osc, Coil 
S.W. Osc. Coil. Band 1 

S.W. Osc. Coil Band 2 
Osc. Cathode Coil 
AM Input 1F 
AM Interstage IF 
AM Output IF 
AVC IF 
Tuning Eye IF 
FM Antenna 
FM Antenna Coil 
FM RF Coil 
FM Osc. Coil 
FM Input IF 
FM Interstage IF 
FM Output IF 
Limiter Transformer 
Discriminator Transformer 
Filament RF Choke 
Dial Light Type 44 

Dial Light Type 44 
Dial Light Type 44 
Dial Light Type 44 
Band Switch 
Selectivity Switch 
Station Selector Push Button Assembly 
Tone -Phon Push Button Swith 

E. M. DI POLE S.W. ANT. C306) 
(283) 

PHONO 
PICK-UP PLUG 

PHONO PILO T 
LIGHT PLUG 

CHASSIS 
MOUNTING 

BOLTS 

LOOP ANT. 
MOUNT I NG 

SPEAKER 
MOUNTING 

BOLTS 

REAR CABINET VIEW 

301 
302 
303 
304 
305 

306 

A13 
A14 

A32 
A33 
A31 

MODEL 29 61 

Description 
27168 Tuning Capacitor 
04638 FM Tuner Shaft and Vanes 
29276 Fuse 
RC20AE 105M 1 Meg. 1/2 Watt Tone Compensation 
RC20AE273K 27 K ohm AM Det. Series Audio 

Watt 
SW Antenna Hank 

24294 Fuse Holder 
04724 Input Cable Assembly (Consists of plug 

29292A, shell 29292B, and 72" of 
single conductor shielded cable 228- 
50) 

04728 8 -Conductor Cable Assembly (Consists 
of plug 29202A and 42" of 8 -Con- 
ductor Cable 22857) 

17057 Trimmer Capacitor 
17066 Padder Capacitor (6 plate) 
29255 Tuning Eye Socket and Cable 
17062 Trimmer Capacitor (FM RF) 
17062 Trimmer Capacitor (FM Ant.) 
17060 Trimmer Capacitor (FM Osc.) 
04598 FM Drive Pulley Assembly 
04674 Pulley and Bracket Assembly (Band Se- 

lector Drive Cord) 
29274 Dial Light Socket 
29221 Dial Light Socket 
12491 24 -inch Cable and Shield (shield out- 

side) 
04515 Complete assembly-single permeabil- 

ity tuner 
22850 12 -inch shielded lead -insulated cover. 

This lead connects between the push- 
button switch and the band selector 
switch. It is a part of the tuned circuit 
and exact replacement must be em- 
ployed. 

04332 Cover Plate 
19665 Pulley, dial drive, small hole 
04592 Pulley, dial drive, large hole 
04507 Dial Scale 
04556 Dial Backing 
19795 Dial Light Shield 
04329-B Push -Button Knobs (Ivory) 
04559-B Push -Button escutcheon (Ivory) 
04353-A Pointer Knobs, Push -Button Setup 
29278 Push -Button Call Letters (set) 

PILOT POWER CABLE' 
LIGHT PLUG PLUG 

AUDIO 
CABLE PLUG 

PHONO MOTOR 
PLUG 

SPEAKER 
PLUG 

CHASSIS 
MOUNTING 

BO LTS 

1/2 
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(000` '0 -Or 

Ihs 

e; 

qHII R 

vzA 

al(4. 

-000, 

--(00` 

III 

I( pl 

1 1 
00 Q 

II 

.Q.10i 

8 

gRRP 
-14.- I(2II 

0 

, O --il O w z W 

ó 

ó« 

C 

IA; 
-r0-(2-{II 

o 

';v, 

-e j Y4y1/7 

VKW 
eWz 

yy. Se 

MODELS RB -12, SC -12, 
922, CHASSIS LC -12 

>i: 

4i bw 

dag W úoó =F 
f=0° i < fy g: 
`"i tiY i:W_ I- 

0, \.)CJ 

Wár N =F i 

f3 C3 

e 

o 

0 N:§ 

/¡-(LQ/( 
VJ/V\ ` 

i 

'OOP 11(2,6-:-111 

II 

U r; 
n 

of 

y\eoi 
QIHII 

3 

o - 

©John F. Rider RECORD C::A11úï:1: V -T'= =`'odel 400, 1;CD.C1ï. 15-1 

www.americanradiohistory.com



PAGE 19-2 MIDWEST 

Ç 
° E° 

"o 

"rd 
`+1 

e-' 
i0 ; 

NM ° 
m E p 

XE3 
V1.:r 6.-....O.aEo.°EEon. 

222 
ú E 

q.E ú 
w °4ma.a Cyám 

4'.V.O 

m°--x5eÁ°-u 
u e o 

-21.! ,w 
4 0 0 

w w 4 
,RO m , ! Ii i,.2., óa: D 

u O 
O O.fl.d 

p 41 O 

v á m a° 

qM pL^ Ó?ç... 
°.ti e0 e ,« U 

7e m^ a2 
y MNN, E^ 

°m°9 gvn°wo 
m - moòo w° ,..p u 

ú> .. M^ [{ 
W i. O m,.. ' 

«Ea E-aoa 
oW o C^° 0° CO >aQM...E'e 

Fw° 
13'-' e 

ú 
ú 

M E 

E 6 
.w+^O u.'"°, 

O ^ í°. 
w O 

.+t_^.° 
° o> O.oa 

^I 
Q 

2 
O 
o 

2 2 
m i0 ..h î 

0 o 
î 
.,o o 

o 
l 

2 ááá3 

1 
o 

a 
o lo 

g 
oa oa 3 

^ °. á 2> 
óL- 

- 

á 

C 

%O 

G r. , 
OD ro °°a 
ú 
xw9. 

> e, 
89 

wa0 w 

FO -5 -z; 

W q . a 
WWC 
eEé 

eEoeß 
O wp^ 

ÿ N a 
E ¢mo a 

000 
F m«v 

ú 
" 
E 

,° 
w 
CO 

°» 
1--E1 

a .n ó p 
: 

é- ai. 
.5. 3,_ E w 

i0 0- 
M 

' .rC.) 

a= : ÿ;ô,a 

O.G [--o o 

©John F. Rider 

www.americanradiohistory.com



MIDWEST PAGE 19-3 

MIDWEST RADIO CORP. 
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MINERVA CORP. OF AMERICA MODELS 410, 411 
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PAGE 19-4 MINERVA 

MODELS 410, 411 MINERVA CORP. OF AMERICA 

PART NO. DESCRIPTION 

185005 

1900 
190005 
190010 
212035 
230008 
2 5003 
2}7001 
248008 

262106 
262203 
26222 
262334 
26247 
262474 
282151 

292350 
292501 

300015 
303031 
305002 
305003 

312003 
312005 
312009 
312118 

317004 

328002 

328008 
328028 
337107 
333007 
336001 
344002 
346007 
348001 

350018 
350019 
350030 
350038 
350039 
350040 
350096 
357010 
511011 
531033 
551009 
600008 
730001 

292350 
316011 
319001 

5" PM Speaker w/Transformer 

Condenser, 
Condenser, 
Condenser, 
Condenser, Mica, 250 mmf 
Condenser, Electrolytic, 2 x 40 Mfd 150V 
Condenser, Variable, w/pulley 
Antenna Loop 
Oscillator Coil 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 

10 megohm 1/4 Watt 
20K ohm 1/4 Watt 
2.2 megóhm 1/4 Watt 
330K ohm 1/4 Watt 
7K ohm 1/ Watt 

470K ohm 1/4 Watt 
150 ohm 1 Watt 

35 ohm 2 Watt 
500 ohm 2 Watt 

Potentiometer w/switch 1 9/16" 
Resistor 200 ohm 10 Watt 
IF Transformer, input 
IF Transformer, output 

Tube. type 12SA7 
Tube, type 12SK7 
Tube, type 12SQ7 
Tube, type 50L6 

Octal Socket 

#6 I.T. Soldering Lug 

Terminal Strip, Single Tie 
Terminal Strip, 6 -Tie, 3rd from left gnd. 
3/16" Spaghetti. 
AC Line Cord 
Dial Córd 
Ddler Pulley 
Dial Pointer 
Dial Cord Spring 

Loop Mounting Bracket 
Condenser Mounting Bracket 
Speaker Mounting Bracket 
Dial Face Holder 
Dial Face Holder Bracket 
Dial Light Bracket 
Chassis 
Dial Drive Shaft Assembly, 1 9/16" 

#6 Flat Washer, 5/8" OD x 1/32" 
Standard Rivet, 9/64" 
Shoulder Rivet, 29/64" 
Spacer Sleeve, 7/32" 
Selenium Rectifier, 100 ma. 

Resistor, 35 ohm, 2 W 
Pilot Lamp, #47 
Pilot Lamp,Assembly 

.05 Mfd 400V 190004 
.1 Mfd 200V 

.01 Mfd 400V 

Watt 

Idler 
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PAGE 19-2 MONITOR 
11ODEL I'-,OO MONITOR EQUIPMENT CORP. 

Output meter across 3.2 -ohm output load. 
Volume control at maximum. 

Frequency 

455 kc 

1590 kc 

1590 kc 

ALIGNMENT PROCEDURE 
(Refer to Chassis View) 

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

Connect ground post of signal generator to chassis. 

SIGNAL GENERATOR 

Dummy 
Antenna 

0.1 mi 

50 mmfd 

50 mmfd 

Connection to Radio 

Stator of antenna section of gang 

Primary of antenna coil 

Primary of antenna coil 

REPLACEMENT PARTS LIST 
Rel. No. Part No. Description 

Cl, C6 

C8 -C11 

CS 

C7 

C4 

C3 

C9 

CIO 

R2 

Rl 

R3 

R4, RIO 

R5 

R6 

R7 

R9 

R11 

Capacitors 

Paper, .002 mfd 400 volts 

Paper, .02 mfd 400 volts 

Paper, .05 mfd 200 volts 

Paper, .001 mf d 500 volts 

Ceramic 330 mmfd 500 volts 

1675 Variable Air -2 gang 

2073 Electrolytic, 50-30 mfd 150 vglts 

Paper, .05 mfd 400 volts 

Resistors 

2483 Control, volume with switch, 

22K 19,000 ohms, % watt 

3.3 meg ohms, 1/4 watt 

4.7 meg ohms, 1/4 watt 

220,000 ohms, Y4 watt 

330,000 ohms, 1/4 watt 

2200 ohms, 2 watts 

18 ohms, 1/2 watt 

100,000 ohms, 1/4 watt 

39160 

39161 

5877 

54314 

18110 

Miscellaneous 

Cord, line 6 ft. 

Knob, tuning 

Knob, volume 

Speaker 

Tuning knob washer 

Sockets, wafer octal 

2 meg-ohms 

TUNER 
SETTING 

Any 

Rotor full open 
(plates out of mesh) 

Rotor full open 
(plates out of mesh) 

Ref. No. Part No. 

L2 

L3 

L5 

L4 

LI 

ADJUST FOR 
MAXIMUM OUTPUT 

(in order shown) 

Trimmers on I.F. can 

Oscillator trimmer 

Antenna trimmer 

Description 

Coils and Transformers 

28210 

3535 

1770 

1300 

62192 

Oscillator coil 

1.F. transformer 

1. F. transformer 

Output transformer 

Loop 

ON-OFF 
VOLUME CONTROL 

TUNING CONTROL 

The values of the resistors and mica capacitors usted above are based on RMA standards. Due to conditions beyond 

our control some receivers have been shipped with components of pre -standardized values. This receiver will operate 

equally well with components of either group. An illustration of the differences in both resistors and capacitors follows: 

Pre -standardized value -50,000 ohms, 1/3 watt, 10% 
RMA value -47,000 ohms, 1/2 watt, 10% 

Pre -standardized value -200 mmf, 500 volts, 20% 
RMA value -220 mmf, 500 volts, 20% 
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NOTE: On some sets slug tuned I. -F.'s ere used instead of trim- I. -F.'s are tuned from the top and bottom (secondary on top, pri- 
mer tuned I. -F.'s. 108-140Q and 108-145H are trimmer tuned. mary on bottom). 
B-I3A-12023-1 and B -13B-12022-1 are slug tuned. The slug tuned When trimmer tuned I.F.'s are used, 125 is 270 ohms. 

GENERAL DESCRIPTION 

This receiver is a single -band, AC -DC set which uses 

5 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 grids of the R.F.-Amplifier, and 
IF -amplifier tubes. 

ELECTRICAL SPECIFICATIONS 
Power Supply 105 to 125 volts, DC or 50-60 

cycle AC, 35 watts. 
Frequency Range 530 to 1650 kc. 
Intermediate Freq. 455 kc. 
Selectivity At 1000 kc, 55 kc at 1000 x signal. 
Sensitivity 40 microvolts average for .05 watt 

output. 
Power Output 0.8 watts undistorted, 1 watt max- 

imum. 
Loud Speaker 5" P.M., v.c. impedance 3.2 ohms. 
Tube Complement 12BD6, R. F. stage. 

12SA7, converter. 
12BD6, I. F. amplifier. 
12SQ7, detector, AVC, audio am- 

plifier. 
35L6GT, output amplifier. 
35Z5GT, rectifier. 

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. 

REAR VIEW OF DIAL ASSEMBLY 

DWG NO 2242-2 
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I:OD LS E1j R -1517A, MONTGOMERY WARD 
84R-151JA 

SETTING THE PUSHBUTTONS-The pushbuttons may be 5. Press the first pushbutton down all the way. With 
used, after proper adjustment, for the automatic tuning one hand hold the button down firmly and with the other 
of any six stations which you select. They can be set carefully tune in the desired station. Release the push- 
up in any order. button. 

1. Turn on the radio. Allow it to warm up for at least 6. Follow this procedure for each of the five other 
one minute. buttons, adjusting each one for a different station. 

2. Push out the call letters of the six stations from the 
7. Rotate the tuning knob on the side of the cabinet 
as far to the right as it will go. Tighten the locking call -letter sheets supplied with this manual. screw in the center of the knob. IT IS IMPORTANT 

3. Insert one call -letter tab in the rectangular open- THAT THIS SCREW BE TIGHTENED VERY FIRMLY. 
ing in each of the pushbuttons, in any sequence. Press 8. The pushbuttons are now properly set for automatic 
an acetate tab (supplied in small envelope) into each tuning. Any of the six stations may now be tuned in 
of the pushbuttons. simply by pressing the proper button down as far as it 
4. With the screwdriver supplied, check to see that will go. If it is desired to reset any of the buttons for 
the locking screw in the center of the tuning knob (see a new station, loosen the locking screw in the center of 
illustration) is loose. If it is not, turn it several turns to the tuning knob, set the pushbutton as described above, 
the left (counterclockwise). and re -tighten the locking screw. 

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 -milli - 
watts. This may be measured by disconnecting the 
speaker voice coil and substituting a 3.2 -ohm, 5 -watt 
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 permissable. Volume control at maximum for all 
adjustments. 

SIGNAL GENERATOR 

TUNER SETTING 
ADJUST FOR 

MAXIMUM OUTPUT 

INPUT FOR 

50-MILLIWATT 
OUTPUT Frequency 

Coupling 
Capacitor 

Connection to 
Rodio 

Ground 
Connection 

455 kcopen I mf. Pin No. 8 of 
I2SA7 

I2SQ7 
Pin 3 

Rotor full Trimmers on output 
and input I.F. cant 100 microvolts 

1650 kc I mf. Pin No. 8 of 
12SA7 

12597 
Pin 3 

Rotor full open 
Oscillator trimmer Cl 

(on bottom) 

1400 kc. none See note A none 
Set dial at 

1400 
Antenna trimmer C2 

(on bottom) 

1400 kc. .1 ref, External 
antenna clip 

12597 
Pin 3 1400 kc. 13 microvolts 

400 cycles .1 mf. I2SQ7, Pin 2 
I2SQ7 
Pin 3 

.05 volts 

Note A: Lay output lead of generator in back of loop antenna. Turn up generator output. Loop antenna will pick up energy. 
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MONTGOMERY WARD MODELS 8))RR-1517A, 
8!)F3R-1518A 

REPLACEMENT PARTS LIST 

Use Only Genuine Factory Replacement Parts 

Ref. Ne. tart No. Description Ref. No. Part No. Description 

CONDENSERS SPEAKER 

Cl2A, CI 2B A -8C-15030 Filter cond., 40 mfd. x 40 mfd. x 114197 5 -inch P.M. speaker 

or 150 volts B-12 C-15278 Output transformer for speaker 

A -8C-15262 Filter cond. 50 mfd. x 30 mfd. 
150 volts 

DIAL AND TUNER PARTS 

C4 C -8D-10770 .05 x 200 volts, tubular 115448 End plate (right hand bracket) 
C9 C -8D-10774 .02 x 400 volts tubular I I 5448C End plate (left hand bracket) 
C5 C -8D-11738 .01 x 200 volts, tubular 115146 Cams 

CII C -8D-10813 .05 x 400 volts, tubular 115143 Key washer (12 used on cam shaft) 
CIO C -8D-10953 .15 s 400 vol+s, tubular 115143C Key washer (one used) 

C13 C -8D-10785 .006 x 600 volts, tubular 117528 Brass spacer (one used on cam -shaft 

C6, C8 C -8G-11733 220 mmf., ceramic 117602 Brass spacer (four used on cam- 

Cl C -8G-11822 500 mmf., ceramic shaft ) 
C3 C -8G-11734 100 mmf., ceramic 131181 Spring washer for locking coller 

117604 Locking coller 
RESISTORS 117600 Lever shaft 

115361 Lever with roller 
R14 C -9B2-62 1000 ohms, I watt, 10% 120283 Return spring for levers 
R9, R I 1 C-981-94 470K ohms, 1/2 watt, 20% A-2 G-15449 Pointer 
R8 C-981-35 4.7 megohms, I/2 watt, 20% A -55A-10989 Dial cord, 24 inches used 
R6 C-981-34 3.3 megohms, 1/2 watt, 20% C -2C-15428 Dial plate assembly 
R4 C -961-7B 2.2K ohms, 1/2 watt, 20% A-200-15463 Drum pulley 
R13 C-981-42 22 ohms, 1/2 watt, 10 % A-3 H- 10299 Idler pulley 
R3 C-981-25 IOOK ohms, 1/2 watt, 20% 120285 Drum spring 
R2 C-961-66 2200 ohms, 1/2 watt, 10% B -2M-10383 Cinch button 
RI2 C-981-26 150K ohms, 1/2 watt, 20% C -6D-15422 Dial scale 
RI C-981-31 I megohm, 1/2 watt, 20% B -2M -I 5200 Cinch button for dial scale 
RIO C-981-52 150 ohms, 1/2 watt, 10% A -2C-15450 Background plate 
R5 C-981-49 

or 
82 ohms, 1/2 watt, 10 % 
270 ohms, 1/2 watt, IO% MISCELLANEOUS 

C-981-55 10798 Line cord and plug 
R7 101218 or Volume control and switch, I meg. 

COILS A- 10A- 10626 

C -13E-16257 

T3 B -13D-15277 
TI 108140Q or 

B -13A -12023-I 
12 108145H or 

B-138-12022-1 
(See note on page 3) 

Loop antenna assembly, complete 
on back 

Oscillator coil 
Input I.F. coil in can, 455 Kc. 

Output I.F. coil in can, 455 Kc. 

CI -A, CI -B B -8A-1021 I 2 -gang -variable condenser 
107249 Pilot light bulb, type T-47 
134123 Rubber bumper (bottom of cabinet) 
13141 Cinch buttons, to cover trimmer 

holes in cabinet 
B-9-14298-8 Pushbutton (6 used), Ivory 
A -23L-11900 Station call letters, set 
A -6C -I4299 Acetate tabs for call letters 
5C-14286-9 Cabinet, bakelite, ivory color 

SOCKETS B -5B-15085-8 Knob, volume, ivory color 
A -5B-10994-9 Knob, tuning, ivory color 

A -1 5C-16110 7 -prong, tube socket A -3F-10995 Locking screw for tuning knob 
121171 8 -prong socket, laminated 120388 Locking spring for tuning knob 
121216 or Socket base, bakelite A-2 H-10996 Reset key 
B -15B-10076 5C-14286-36 Cabinet, walnut 
A -47A-15451 Pilot light socket assembly A -2H-10715 Tube shield 

I6N116765' 

..,,, .., ..,....a.. 

® ---11 Ï 

CHASSIS VIEW, SHOWING TUBE LOCATIONS 
(Ses note on I. -F.'s.) 
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BRACKET SCREWS TUNING 
PINION SHAFT 
GEAR 

POINTER ADJUSTMENT 

ROTATE TUNING SHAFT FULLY CLOCKWISE 50 THAT POINTER IS AT RIGHT SIDE 
OF DIAL LOOSEN BRACKET SCREWS AND LIFT UP TRACK. SLIDE POINTER 50 THAT 
RIGHT EDGE Or POINTER SKIRT COINCIDES WITH LEFT EDGE OF 16.2 KC CALIBRATION 
MARK 

PULL TRACK DOWN 50 THAT TAPE TEETH ENGAGE PINION GEAR AND TIGHTEN 
BRACKET SCREWS CARCFULL ADJUSTMENT OF TAPE PRESSURE ON PINION GEAR 
TEETH WILL GIVE A SMOOTH MOTION TO THE TIMING SHAFT. IF IT FEELS -GEAR,' 
DECREASE PRESSURE OF TAPE ON GEAR TEETH SLIGHTLY IF THERE IS LOST 
MOTION BETWEEN TAPE TEETH AND GEAR TEETH INCREASE PRESSURE SLIGHTLY, 

NOTE: On some sets, pairs of punch marks on the inside of the 
tape guide are used as calibration markers. They are in the same 
relative position as the frequencies shown above. The end of the 
tape is then used as the indicator line. 

CAUTION: The I.F. transformer construction is such that 
two resonance peaks occur for each winding, one peak 
when the slug is above its coil and another peak when 
the slug is below its coil. Be sure the upper cores are 
above the top coils and the lower cores are below the 
bottom coils (see coil drawing). 

MONT WARD PAGE 19-5 

P.01H TUNING CORE S PROTRUDE Mu' OUT 
OF BASE OF TUNING COIL ASSEMBLIES. WHEN 1Ff 
TUNING BRACKET IS AGAINST TTC FRONT PLATL 
AS SHOWN IN DRAWING, (DIMENSION Y) 

TIC TOTAL LENGTH CC MACHINE SCREW 
IS 3/4 IN DIMENSION D- APPROX 1/16 IN. 

PRIMARY CORE HAS HOLE THEM THE CENTER TO ALLOW SMALL FIBRE TOOL 
TO PASS THRU AND ADJUST THE SECOPMRY CORE. THE PRIMARY CORE HAS A 
COMPLETE SLOEIÉO TOP FOR ADJUSTMENT; SECONDARY CORE HAS A SMALL NITCH 
IN TOP BOTH WINDINGS ARE TOP TUNED 

TIE SECONDARY ALIGNMENT TOOL PASSES THRU THE CENTER OF THE 
PRIMARY TOOL, FOR SIZE SEE DETAIL DRAWING 

221, I 

I2AT6 PHONO INPUT 
INPUT I.F. OUTPUT I.F. PILOT LIGHT 50B5 SOCKET 

12BA6 ASSEM. 
W/SHIELD 

C 5 OSC. 
TRIMME' 

C 3 ANT 
TRIMMER 

12BE6 

OSC. TUNING 
COIL ASSEM. 

ANT TUNING 
COIL ASSEM. 

ZQ = - -- 35 W4 

ELECTROLYTIC 
PHONO MOTOR LINE CO 

SOCKET 
LOOP ANT. L3 SHUNT OUTPUT TRANS. 
SOCKET OSC COIL 

NOTE: On some seis, the loop antenna socket is eliminated and leads are brought out thru the hole. 
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MODEL 8LBR-2003C MONTGOMERY WARD 

ALIGNMENT PROCEDURE AND 
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 -milli - 
watts. This may be measured by disconnecting the 

RECEIVER STAGE SENSITIVITIES 
speaker voice coil and substituting a 3.2 -ohm, 5 -watt 
resistor across the secondary winding of the output 
transformer. A reading of .4 volts AC across this resis- 
tor will be equivalent to a 50-milliwatt output with 
the speaker connected. Variations of plus or minus 25% 
are usually permissable. Volume control at maximum 
for all adjustments. Tone control at maximum treble. 

SIGNAL GENERATOR 

TUNER SETTING ADJUST FOR 

MAXIMUM OUTPUT 

INPUT FOR 

50-MILLIWATT 
OUTPUT 

Frequency Coupling 
Capacitor 

Connection to 
Radio 

Ground 
Connection 

455 kc. I mf 

.1 mf 

126E6, Pin 7 12ÁT6, Pin 2 
Iron cores all 
the way out 

Trimmers on output 
and input I.F. cans 

28 microvolts 

1620 kc. 1213E6, Pin 7 I2AT6, Pin 2 

12ÁT6, Pin 2 

Iron cores all Oscillator trimmer C5 the way out 

535 kc. 200 mmf External 
antenna clip 

Iron cores all Shunt ose. coil 
the way in L3 

I I microvolts 

1620 kc. 200 mmf External 
antenna clip 12ÁT6, Pin 2 1620 kc. Antenna trimmer C3* 8 microvolts 

1400 kc. 200 mmf External 
antenna clip 12ÁT6, Pin 2 1400 kc. 

Adjust position of ant. core 
(see coil illustration view) 8 microvolts 

400 cycles .1 mf 12ÁT6, Pin I 12AT6, Pin 2 .03 volts 

*After the antenna coil has been tracked at 1400 kc, it 
is necessary to check the antenna trimmer C3 again at 
1620 kc. If no appreciable change in trimmer adjust- 
ment is necessary, the coil is in track. If the trimmer 

requires considerable change, the position of the an 
tenne core at 1400 kc must be readjusted. These two 
adjustments should be made several times, until no 
trimmer adjustment is required at 1620 kc. 

Ref. No. Part No. 
Ost 

Description Used Ref. No. Part No. 
Qty. 

Description Used 
In Set In Set 

CONDENSERS L4 
L3 

C -13E-15103 
B -13D-12371 

Loop antenna assembly I 

Osc. shunt coil assembly I 

C20A, B, C A -8C-10077 40 mf; 20 mf; 20 mf; 150 volts L2 A -23D-12667 Osc. tuning coil I 

or Electrolytic filter condenser I 
LI A -13E -12668 Antenna tuning coil I 

A -8C-10937 1 T3 B -12C-12356 Output transformer for speaker I 

C3, 5 A -2M-12618 Trimmer plate 2 

C3, 5 

C3 
A -6M-12616 
A-2 M-14054 

Insulator for trimmer-mica 2 

Trimmer plate I 
SPEAKER 

C3 A -6M-14203 Insulator for trimmer (laminated) T4 B -18A -12839-I 4" x 6", P.M. speaker, less output 
C10 C -8D-10771 .I mf x 200 volts, 20% I transformer 
C14,18,21 C -BD -10761 .01 mf x 400 volts, 20% 3 

CII C -BD -10813 .05 mf x 400 volts 20% PHONO PARTS 
C6 
C7 
C17 
C19 

C -8D-10770 
C-8D-II25I 
C -8D-12243 
A -8C-11678 

.05 mf x 200 volts, 20% 1 

09 mf x 400 volts, 10% I 

.006 mf x 600 volts, 10% 1 

Electrolytic condenser, 25 
mf x 25 volts I 

D -21H-13293 
P30 

Record changer 1 

Crystal cartridge, with phono 
needle I 

Ph -,no needle, see manuel 62P-5050 

C15, C16 C -8F3-10 220 mmf x 500 volts, 20%, 
mica 2 DIAL AND TUNING PARTS 

C22 C -8F3-124 820 mmf x 300 volts, 10%, 
mica 1 

C -6D-15153 
B -5B-13390-58 

Dial scale 
Knob 4 

C4 C -8G-12198 47 mmf, 10%, ceramic I A -2G-13281 Pointer 

RESISTORS 
32F4-10830 Screw, 4-40 u 1/8", to fasten 

pointer 
R7, SI A -10A-12654 Volume (I megohm) control and 

switch I 

B -2J-13282 
A-200-13288 

Rack tape, with teeth 
Tuning shaft assembly 

RIO A-IIB-12659 Tone control, I megohm I A-66-13277 Diffuser 
R3 C -961-9I 270K ohms, 1/2 watt, 10% I 

Or 

R4 C-961-47 56 ohms, 1/2 watt, 10 % I 8-6B-1415I Diffuser I 

R14 C -9B1-43 27 ohms, 1/2 watt, IO % B -2M-7758 Snap -pin rivets to fasten 

125 

RII 
C -9B2-44 
C-961-86 

33 ohms, I watt, 10% 
IOOK ohms, 1/2 watt, 10% I A -47A-13360 

diffuser 2 

Pilot lite and bracket assembly I 

R13 C-981-52 150 ohms, 1/2 watt, 10% I PI A -46A- 10793 Pilot lite bulb, 6-8 volt, type 

R15 C-982-54 220 ohms, I watt, 10% I 
T-47 I 

R16 
R2 

C -9B2-63 
C -9B1-78 

1200 ohms, I watt, 10% 
22K ohms, 1/2 watt, 10% I 

MISCELLANEOUS 
R17 C-981-62 1000 ohms, 1/2 watt, 10% I A-1 5C -I0717 1liniature 7 prong tube socket 5 

R6, R12 C-961-95 560K ohms, 1/2 watt, 10% B-158-10076 Mounting plate for lytic 
RB C-981-34 3.3 megohms, 1/2 watt, 20% I A-198-12644 Phono motor socket 
R9 C-961-36 6.B megohms, 1/2 watt, 20% I A -19B-12645 Loop antenna socket 

COILS AND TRANSFORMERS 
A-196-11044 
A -23A-10344 

Pick-up socket 
Line cord lock 

TI, C8, 9 
T2, C12, 13 

8-13A-13071 
B -13B-13072 

Input I.F. coil 
Output I.F. coil 52 

A-196-12170 
A -20A-12653 

Speaker socket 
Radio -phono switch 
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C1 
R 330 

=A 11 
Poo v 

C2 1, 

12BE6 
CONVERTER 

ED 

PHONO MOTOR 
AND CRYSTAL 

PICKUP 

T7 

53 

a 

AC INPUT - 
105125 VOLTS - 

4 

MONTGOMERY WARD 

12BD6 
IF. AMP 

T3 

.VAN 
RIO 

220,000 

R2 
660 

T4 

12AT6 
2ND DET AVC 
5. 1ST AUDIO 

'PAC 

R5 
33 

R4 
47,000 

R1I 
560000 
.T,., 

SNITCH IN RADI 
POSITION 

52 

-L CB 
T002, 

R7 
.5 MEG 

VOLUME 
CONTROL 

C10 
.006 
1! 
wov 

R9 
560.000 

12AT6 12BE6 12806 5085 

3 4 3 4 A 3 

TUNE FILAMENT WIRING 

C14 
óóv 

3 4 

R15 
33 

PILOT LIGHT 
B -B VOLTS 

P I 

35W4 
RECTIFIER 

111 

I1TAC AC 

84 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts, 60 cycles AC, 55 
watts. 

Frequency Range 535-1720 kc. 

Intermediate Freq. 455 kc. 

Antenna 

Tuning 

Speaker 

Power Output 

Sensitivity 

Selectivity 

Built-in plate; provisions also for 
external antenna connection. 

Permeability. 
4 x 6 -inch, P.M., voice coil imped- 

ance 3.2 ohms. 

0.75 watt undistorted. 
1.1 watts maximum. 

34 microvolts average for 50 -milli - 
watts output. 

55 kc. broad at 1000 times signal 
at 1000 kc. 

VIEW OF COIL ASSEMBLY 

The antenna coil assembly is movable left to right. When making 
the adjustment as required in the alignment procedure, move the 
coil assembly very slowly, either by hand or by pivoting one edge 
of a screwdriver blade in the hole end engaging the blade in the 
gear teeth of the coil form. 

5 IIIAC 

R12 R13 
27 220 

MODEL 84BR-2005A 

SOBS 
OUTPUT 

e4AC 

R14 
1220 

120 C13 -A C13-Br C13-Cr1T' .0 2o 201 

T5 
Te 

SP ABER 
NOI C COIL 

3.2 ONES 

NOTES 

VOLTAGES TAKEN NITN A 1030-0123-10 1-w3.1 MUNCH'. 
DC SOCKET VOLTAGE READINGS ARE TAKEN BETWEEN 

PINS OCSIGNATED AND El - 

LINE VOLTAGE 117 AC 

VOLTAGES 5N06N ARE DC UNLESS OTHERWISE INDICATED 

CAPACITOR VALUES SHOWN ARE .MI -UNLESS 
OTHERWISE INDICATED 

ALL RESISTORS ARE % WATT UNLESS OTHERWISE INDICATED. 

I 

-gar 
C -I5 B 

OSC.TRIMMER 

C-I5A 
ANT. TRIMMER 

2207-1 

TRIMMER VIEW 

VIEWED FROM REAR OF 
DIAL BRACKET 

DIAL BRACKET ASSEMBLY MUST BE REMOVED 
TO REPLACE DIAL STRING. 

2207-2 

DIAL STRINGING VIEW 
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MODbL 81}.BR-2005A MONTGOMERY WARD 

e 

e 

ALIGNMENT PROCEDURE 
(Refer to Chassis and Coil Views) 

Output meter across 3.2 -ohm resistive output load. 
Align for maximum output. Reduce input as needed 

to keep output near 0.4 volts which is equal to 50 milliwatts. 

Volume control at maximum for all adjustments. 
Connect ground post of signal generator to B- of radio. 

SIGNAL GENERATOR 

Frequency 
Dummy 
Antenna Connection to Radio 

455 kc. .1 mf. Grid (pin 7) of 128E6 

1720 kc. .1 mf. Grid (pin 7) of I 2BE6 

1720 kc. 200 mmf Antenna lead 

1400 200 mmf Antenna lead 

TUNER 

SETTING 

ADJUST FOR 

MAXIMUM OUTPUT 

(in order shown) 

INPUT FOR 

50-MILLIWATT 
OUTPUT 

Iron cores 
all the way out 

Trimmers on output 
and input I.F. cans 

90 
microvolts 

Iron cores 
all the way out Oscillator trimmer C -15B 

Iron cores 
all the way out Antenne trimmer C -15A 

Turn dial 
to 1400 kc. 

Adjust position of 
antenna coil (see 

coil view)* 

34 
microvolts 

*This adjustment and the previous adjustment are interlocking; therefore repeat the two adjustments alternately for best results. 

Ref. No. Part No. Description 
Qty. 
Used 

C13 -A, A -8C-10077 
C13-8, C 13-C 
C 15-A, A -8E-10723 
C 15-8 
C14 C -8D-11251 
C6 C -8D-10942 
C5 C -8D-10770 
C I O C -8D-10785 
C8 C -8D-10789 
CII C -8D-10774 
C12 C -8D-10760 
CI C -8F3-119 
C3 C -8F3-247 
C9 C -8F3-118 
C2, C4 C -8F3 -I 13 

C7 

R7 A-IOA-10720 
SI 
R 1 5 C -9B2-44 
R8, RI C-981-90 
R"13 C-982-54 
R 14 C -9B2-63 
R12 C-981-43 
R4 C -9B1-82 
R3 C -9B1-50 
R5 C -9B1-34 
R9 C -9B1-95 
RI I 

RIO C -9B1-52 
R6 C-981-302 
R2 C-981-60 
RI C-981-78 

TI 
T2 
T3 
14 
T5 

CAPACITORS 
Electrolytic, 40 x 20 x 20, 150 

volts 
Trimmer condenser, dual antenna 
and oscillator I 

.09 mf x 400 v., 10%, tubular 1 

.2 mf x 400 volts. 10%, tubular I 

.05 mf x 200 v., 20%, tubular I 

.006 mf x 600 v., 20 %, tubular I 

.002 mf x 600 v., 20%, tubular I 

.02 mf x 400 v., 20%, tubular I 

.1 mf x 400 v., 10%, tubular I 

330 mmf x 500 v., 10%, mica 1 

820 mmf x 500 v., 5%, mica I 

270 mmf x 500 v., 10%, mica I 

100 mmf x 500 v., 10%, mica 3 

RESISTORS 
Volume control (500M ohms) and 

switch I 

33 ohms, I watt, 10% I 

220K ohms, 1/2 watt, 10% 2 

220 ohms, I watt, 10% I 

1200 ohms, I watt, 10% I 

27 ohms, 1/2 watt, 10% I 

47K ohms, 1/2 watt, 10 % I 

100 ohms, 1/2 waft, 10% I 

3.3 megohms, 1/2 watt, 20% I 

560K ohms, 1/2 watt ,10% 2 

150 ohms, 1/2 watt, 10 % I 

15 megohms, 1/2 watt, 10 % I 

680 ohms, 1/2 waft, 10% I 

22K ohms, 1/2 watt, 10% I 

COILS AND TRANSFORMERS 
C-211-10171 

8-13A-10728 
B -13B-10729 
13-12C-10074-1 

Tuner unit, permeability tuned, Ant., 
and Oscillator coils 

Input I.F. transformer I 

Output I.F. transformer 
Output speaker transformer I 

PILOT LIGHT 

35W4 126E6 12806 122AT6 B5 

Exx\RNAL\ 
ANTENNA LEAD ALL 41NATURE TUBES 

Chassis View 

Ref. No. Part No. Description 
ty 
sed 

PI 

DIAL AND TUNING PARTS 
B-6 D-15198 Dial scale 1 

B -6A-15199 Dial crystal I 

C -5B-12718-2-37 Knob, "Volume" I 

C-58-12718-3-37 Knob, "Tuning" 1 

B-200-10980-2 Dial and bracket assembly I 

A -55A-10093 Pilot lite and bracket I 

A -46A-10793 Pilot light bulb, 6-8 volt type I 

A -2G-10162 Pointer I 

MISCELLANEOUS 
16 B- I BA -1 1089 

A -15C -I3174 
A -2H-10718 
A-2 H-10974 
B-158-10076 

S2 A -20A-10722 
A -19B-10727 
A -55A-7386- I 

A -19B-11044 
A -23A-10344 
B -14M -I 1085 
B -2E-11038 
A -5B -I 1239-1 
A -3A- 15134 

4 x 6" oval P.M. speaker 
Tube socket 
Shield base 
Tube shield 
Mounting base for 
Radio -phono switch 
Phono -motor socket 
Phono input socket 
Speaker socket 
Line cord lock 
A.C. line cord and plug 
Antenne plate 
Knob for radio -phono switch 
Extension shaft for radio -phono 

switch 
A -2M-11074 Spring clamp for shaft 
A -2C-10972 Indicator plate 

PHONO PARTS 
C -20I-11406-8 Phono motor and turntable 

assembly. 115 volts, 60 -cycles 
A -20F-15201 Pushbutton on -off switch. for 

phono motor 
C -48C-10889-46 Pick-up arm with crystal 

cartridge CR -I 
Crystal cartridge, CR -I only 

5 
2 

2 

electrolytic I 

©John F. Rider 
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PAGE 19-10 MONT WARD 

MODELS 8)113R -2715C, 
84BR-2722A 

MONTGOMERY WARD 

GENERAL DESCRIPTION 
This is a 2 -band, seven tube (plus rectifier) superhe- 

terodyne receiver for the reception of both AM and 
FM stations. It features the most advanced type of FM 
ratio detector, permeability tuning of both bands, com- 
bination double -frequency I.F. coils and miniature tubes. 
Built-in antennas are provided for broadcast and FM re- 
ception; provision is also made for connection of an 
external broadcast antenna as well as an FM antenna 
with a 300 ohm lead-in. Both antennas may be con- 
nected to the radio at the same time. 

The phonograph is equipped with an automatic chan- 
ger which plays up to ten 12 -inch records or twelve 10 - 
inch records at one loading. 

ELECTRICAL SPECIFICATIONS 
Power Supply 

Frequency Ranges 

Intermediate Freq. 
Selectivity 

105 to 125 volts, AC, 60 -cycles; 
Chassis only 75 watts. With 
phono operation 100 watts. 

Broadcast Band -535 to 1620 kc. 
FM Band- 88 to 108 mc. 
AM -455 kc.; FM -10.7 mc. 
AM -42 kc. broad at 1000 times sig- 

nal, measured at 1000 kc. 

ALIGNMENT PROCEDURE 

AM Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 

Tube and Lamp 
Complement 

Broadcast Band Section I.F. and R.F. 

The alignment procedure below includes the sensitivities at the 
inputs of various stages. All signal input values are based on an 
output of 1/2 watt. This may be measured by disconnecting the 
speaker voice coil and substituting a 3.2 -ohm resistor across the 
secondary winding of the output transformer. A reading of 1.3 
volts AC across this resistor will be approximately equivalent to 
a 1/2 -watt output with the speaker connected. The volume control 

I.F. FM -200 kc. broad at 2 times 
down. 

I.F. FM -400 kc. broad at 10 times 
down. 

(For .5 watt output with externe) 
antenna) -5 microvolts average. 

(For .5 watt output) -25 micro- 
volts average. 

2 watts, 10% distortion. 4 watts 
maximum. 

12" electrodynamic. Voice coil 
impedance 3.2 ohms, 400 cycles. 

6BA6, FM-AM R.F. stage. 
12AT7, FM-AM oscillator and 

mixer. 
6BA6, FM-AM 1st I.F. 
6BA6, FM -2nd I.F. 
6AL5, FM ratio detector. 
6AT6, AM detector. 

A.F. AMP. and A.V.C. 
6AQ5, Audio output. 
5Y3, rectifier. 
T-44 dial lamp (2 used). 

Automatic Changer See Manuals 5058A, 5057B, 5069, 
5050A, 5032A. 

must be set at maximum. The tone control must be set for max- 
imum treble. 

The signal source must be an accurately calibrated signal gene- 
rator capable of supplying the frequencies designated, modulated 
30% with a 400 -cycle audio signal. A 400 cycle audio signal is 

required for the audio measurement. Variations in sensitivities of 
plus or minus 25% are usually permissible. 

AM - I. F. ALIGNMENT 
Band Switch in AM Position. Tune Set to 1400 Kc. Dummy Antenna .1 Mfd. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
ADJUSTMENTS TO BE MADE ADJUST FOR 

455 Kc. Use 
2400 

microvolts 

Pin No. 1 of 
6BA6 No. 2 

and ground 
Primary and Secondary of T9 AM windings. 

See top and bottom views 
Maximum output 

Should be 1/2 waft 

455 Kc. Use 
70 microvolts 

Pin No. 2 

of 12ÁT7 
and ground 

Primary and Secondary of T8 AM windings. 
See top and bottom views 

Maximum output ut 
Should be 1/2 watt 

400 cycles. Use 
t' 60 millivolts 

Hot end of vol- 
urne control 
and ground 

None 
Maximum output 

Should be 1/2 watt 

BROADCAST BAND - R. F. ALIGNMENT 
Check pointer so that it coincides with the marker to the extreme right when iron 

cores are all the way out. For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY CONNECTION TO RADIO DUMMY ANTENNA ADJUST 

1620 Kc. AM Antenna and Ground 200 mmf. C11 Osc. trimmer 
for maximum 

535 Kc. AM Antenna and Ground 200 mmf. T5 for maximum 
'/2 watt 

1620 Kc. 
Use 5 microvolts 

AM Antenna and Ground 200 mmf. C4 and C18 for max. 
I/2 watt. See note 

NOTE: Recheck first two adjustments after this adjustment because of inter -locking effects. 

John F. Rider 
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IIODELS 8)1FR-2715C, 
8)ERR-2722A 

Procedure for disassembly and assembly of dial mechanism. 

RATIO DET. 
TRANS. 

TIC 

FM 
PRI. 

6BA6 
V4 

F M. 
!EC 

BC 
lec. 

6A55 
6AQ5 

V7 
O 

eo ee 

6AT6 
V6 

T9 

22128 I.F 
6BÁ6 

11 I F 
TRANS. TRANS 

ec 

F M. 
PRI 

MONTGOMERY WARD 

TAPE GUIDE TUNING 
SHAFT 

DIAL SCALE 

POINTER 
BRACKET 
SCREW Ä 
TAPE 

PINION APE GUIDE 
GEAR BRACKET 

TO ALIGN POINTER- Loosen bracket screw "A". Then tape guide bracket can 
be moved up to allow proper meshing of tape teeth with pinion gear. Readjust 
bracket to eliminate backlash. 

ALIGNMENT PROCEDURE 

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

A non-metallic alignment tool must be used. 

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 long periods of time. 

NOTE 

The following alignment is based on the use of the new 

Simpson vacuum tube volt -meter which has a "floating 
ground". In other words, the meter, when used as a 

vacuum tube volt -meter, can have both the positive 
and negative sides connected to points above ground 
and still give true readings. 
A standard AM signal generator is required. 

FM - I. F. ALIGNMENT 

Band Switch in FM Position. Dummy Antenna .1 Mid. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 

ADJUSTMENTS TO BE MADE ADJUST FOR 

10.7 Mc. Use 
about .1 volt 

Pin No. 1 of 
6BA6 no. 3 and 

ground 

Pin No. of 6AL5 
and ground Primary of T10 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about .1 volt 

10.7 Mc. Use 
about 3300 
microvolts 

Pin No. 1 of 
6BA6 no. 3 and 

ground 
See note "A" Secondary of T10 

Zero. Use zero center scale 
See note "B" 

Pin No. 1 of 
6BA6 no. 2 

and ground 

Pin No. 2 of 6AL5 
and ground 

Primary and Secondary of T9 
10.7 m.c. windings 

See top and bottom views 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about 200 
microvolts 

Pin No. 2 of 
12AT7 and 

ground 

Pin No. 2 of 6AL5 
and ground 

Primary and Secondary of 
10.7 m.c. windings of T8 

See top and bottom views 

Resonance should be 
about 3 volts 

NOTE ON FM - I.F. ALIGNMENT 

NOTE "A" Connect two resistors, IOOK OHMS each, from Pin 

No. 2 of 6AL5 to ground. These resistors must be matched wain 
5%. Connect as shown in dotted lines on schematic diagram. Con- 

nect vacuum tube volt -meter between the mid -point of the resistors 

and points a. 

NOTE "B" If TIO has been tampered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 

primary and secondary is necessary. 

GENERAL: Input signals should be adjusted to give approximately 

3 volts. The ratio detector is operating at a reasonable level at this 
point and will give the truest indication of correct alignment with 

the procedure specified. 

o John F. Rider 
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IIODELS 84BR-2715C, 
811RR-2722A 

MONTGOMERY WARD 

FM - R. F. ALIGNMENT 
Check pointer so that it coincides with the marker to the extreme right when iron 

cores are all the way out. For adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO DUMMY ANTENNA ADJUST 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 
ADJUST TO 

100 Mc. Use 
about 25 
microvolts 

FM Antenna 
Terminals 
See note 

300 ohms 

C10 Osc. 
C19 R.F. 
Cl Ant. 

Pin No. 2 of 
6AL5 and Ground 

Resonance 
about 3 volts 

NOTE: If a signal generator with the above fundamental fre- Band end to use the vacuum tube volt -meter as above for reson- 

quency is not available, it is sometimes possible to use harmonics. ance indication. A weak carrier, however will not produce 3 volts. 
Use extreme care in picking harmonics. An alternate procedure is NOTE: Connect 300 ohms in series with hot side of generafor and 
to use a local station carrier of known frequency to align tFie FM connect to one screw. Connect cold side of generator to other screw. 

TUNING SHAFT 
1 

TUNING BRACKET 

CO 

FCOILF. 
F.M. 

Ti T4 
B.C.-R.F. B.C. OSC. 

COIL COIL 

BC ANT. COIL 

F.M. ATtNT. COIL 

6BA6 

DWG N.2220-. 

ue.r-« a.. 

TUNER ADJUSTMENT 

With tuner all the way out, dimension "X" should be 

11/2 inches. "Y" should be 1-1/16 inches. "X" is from the 

end of the slug to the edge of the coil winding. Check 

these dimensions before R.F. alignment is attempted 

of either the AM or FM band. No slug adjustment 

should be necessary since the slugs are properly se+ 

at the factory. 

,P0 O O ..C...f 
)f 60 70 10 10 QO 140 160 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
7 97 94 9t 1oi Ci 109 

IIIIIIIIIIIIIIIIIIIIIIII 0 IIIIIIIIIIIIIIIIIIIIIIII 

G /n 

ON-OFF SWITCH \ TUNING 
AND RADIO-PHONO KNOB BAND 

VOLUME CONTROL SWITCH SWITCH 

TONE CONTROL 
PM N. ILO -I 

REPLACEMENT PARTS ONLY USED IN MODEL 2722A 

Part No. Description Qty 
Used Part No. Description Qty 

Used 

B-1813-14140 Electrodynamic speaker, 10 -inch, 
less output transformer I 

RECORD CHANGER 

C -30A-15335 
B -5B-13978-56 
B -5B -I3737-56 

Dial scale 
Knob "Tone and Volume" 2 

Knob, "Tuning and Bandswitch" 2 

B-201-15417 G. I. 204 Changer, with automatic 
stop 1 

OR 

B -5C-15078-56 Escutcheon side pieces 2 B -201-14063-I Russell C -10M Changer with auto- 
A -25A-13818 Chassis rubber grommet 4 matic stop I 

©John F. Rider 
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MONTGOMERY WARD 

REPLACEMENT PARTS LIST 

Use Only Genuine Factory Replacement Parts 

MODELS 8)1BR-2715C, 
8)(RR-2722A 

Ref. No. Part No. 
Qty. 

Description Used 
In Set 

Ref No. 
OfY 

Part No. Description Used 
In Set 

TUNER CHASSIS PARTS C48 C -8J-11321 .02 x 600 volts, 20% 1 

CONDENSERS C25, 47 
C24, 40, 53 

C -8G-13131 100 mmf, ceramic, 10% 2 

C -8G-13016 1000 mmf, ceramic, 20% 3 

CIO A -8E-13575 Trimmer condenser C42 C -8F3-225 100 mmf, mica, 5% 
CI, 4, 11, 

19, 18 

A -2M-12618 Trimmer cond. plate C38, 39 

C22, 23 

A -BF -13127 .0001 mf. dual mica, 20% 
C -8G-12160 91 mmf, ceramic, 5% 2 

C3, 16 

C2 
C8, 7, 9, 14, 

C-86-11732 
C -8G-13695 
C -8G-13201 

470 mmf, +20% 
1000 mmf, ±20% 
1000 mmf, +20%-10% 

C20 
C30, 31 

C21, 28, 29 

C -8G-13026 51 mmf, ceramic, 5% 
C -8G-13025 150 mmf, ceramic, 5% 2 

C -8G-12159 30 mmf, ceramic, 5% 3 

54, 55 C36 C -8G-11891 51 mmf, ceramic 1 

C5 C -8G-13018 62 mmf, ±10% RESISTORS 
C17 
C12 
C6 
C56 
CI5 
C13 
C44 

C -8G-1 1731 

C -8G-13017 
C -8G-11484 
C -8G-11789 
A -8G-12495-6 
A -8G-12495-4 
C -8D-11304 

1500 mmf, +20% 
15 mmf, +10% 
50 mmf, ±10% 
10 mmf, ±10% 
4.7 mmf, ±20% 
2.2 mmf, ±200/ 
.02 mfd, 200 volts, ±20% 

RESISTORS 

R30, SI 

R34, SA, SB 

R32 
R15, 18 

R14 
R19, 16 

A -10A-13114 Volume control (500K ohms) and 
switch 1 

A -IIA -13115 Tone control (500K ohms) and 
radio -phono switch I 

C-981-27 220K ohms, 1/2 watt, 20% I 

C-9BI-48 68 ohms, 1/2 watt, 10% 2 

C-981-31 I megohm, 1/2 watt, 20% I 

C -9B2-78 22K ohms, I watt, 10% 2 

R4 C -9B2-79 27K ohms, I watt, 10% R24, 28 C-961-80 33K ohms, 1/2 watt, 10% 2 

RI C-981-21 22K ohms, 1/2 watt, 20% R21 C-981-79 27K ohms, 1/2 watt, 10% I 

R3 C-981-52 150 ohms, I/2 watt, 10% 
R8 C-982-71 5600 ohms, I watt, 10% I 

R5 C-981-17 4700 ohms, 1/2 watt, 20% 
R22 C-981-23 47K ohms, 1/2 watt, 20% 1 

R6 C-981-11 470 ohms, 1/2 watt, 20% 
R29 C-981-21 22K ohms, 1/2 watt, 20% I 

R9 C -9B1-19 10K ohms, 1/2 watt, 20% R3I C -9B1-35 4.7 megohms, 1/2 watt, 20% I 

R2, II C -9B 1-31 I megohm, 1/2 watt, 20% R25, 27, 33 C-981-29 470K ohms, 1/2 watt, 20% 3 

RIO C-981-62 1000 ohms, 1/2 watt, 10% R35 C-981-55 270 ohms I/2 watt, 10% 
R23 C -9B1-34 3.3 megohms, 1/2 watt, 20% R26 C -9B1-36 6.8 megohms, 1/2 watt, 20% 
R7 C -9B1-50 100 ohms, 1/2 watt, 10% R13,20,17 C -9B1-13 1000 ohms, 1/2 watt, 20% 2 

R12 C -9B1-45 39 ohms, 1/2 watt, 102 
COILS 

T3 B-1 3D -I3027 
COILS 

FM oscillator coil assembly 
113 B -I 3A-15473 Input I.F. transformer, combination, 

455 kc. and 10.7 mc. 1 

TI 
B -51B-13056 
B -13E-13028 

Core for FM oscillator coil 
FM antenna coil assembly 

T9 B -13B-15474 Second I.F. transformer, combination, 
455 kc. and 10.7 mc. 

B -51A-13058 Core for FM antenna coil T10 B -13M-15475 Ratio dot. coil assembly 
T6 B -13C-13029 FM R.F. coil assembly 10.7 me. 1 

B -51A-13057 Core for FM R.F. coil L3 A -16A-13243 Loop loading coil 1 

T4 B -13D-13030 AM oscillator coil assembly L4 A-I4MA-11066-I Loop antenna ribbon I 

B -51A-12722 Core for B.C. oscillator coil TRANSFORMERS 

T2 
T7 
LI 
T5 

B -51A-12723 Core for B.C. ant. and R.F. coil 
B -13E-13031 AM antenna coil assembly 
B -13C-13032 AM R.F. coil assembly 
A -16A-13033 Choke coil assembly 
B_13D-12974 AM osc. shunt coil assembly 

MISCELLANEOUS 
B-208-13553 Band change slide switch 

or 

T12 

TI I 

L2 

B -12A-13120 Power transformer, primary, 50-60 
cycles. 105-125 volts A.C. I 

B_12C-13556 Output transformer, for speaker I 

SPEAKER 
B -18B-13585-1 Electrodynamic speaker, 12 -inch, 

less output transformer I 

MISCELLANEOUS 

B-201-12967 Band change slide switch B -30A-13611 Dial scale 1 

A -15B-12997 7 prong, miniature tube socket I B -5B-13744 Knob, mahog. or wal. "Volume" 1 

A -15B-13430 9 prong, miniature tube socket I B -5B-13745 Knob, mahog. or wal. "Tone" 1 

C -2D-14437 Drive bracket assembly I B -5B-13746 Knob, mahog. or wal. "Tuning" 1 

A -25A-13019 Core grommets, for AM Band 3 B_5B-13747 Knob, mahog. or wal. "Band 

A-3 M-13020 Insert for core grommet 3 switch" I 

A -49A-12394 Spiral spring for FM cores 3 B -2G-13612 Escutcheon, mahog. or walnut I 

A -2J- 11041 Pointer tension spring, "M" shaped B -14M-11479 Line cord and plug I 

A -3A -12933-I Band switch shaft 1 

B -2D-12316 Tape guide I A -55C-12935 Ball bearing I 

B -2J -I 2922 Rack tape, with teeth and pointer 
bracket 1 

B -47A -I 1094-4 Pilot lite and bracket assembly I 

A -46A -I 1739 Pilot lite, 6-8 volts, T-44 2 

B -2G-13613 Pointer I A -15C-13174 Miniature socket, 7 prong 5 

A -200-150I6 Drive, pinion and lead screw 
assembly 

A-158-10440 Octal socket, 8 prong I 

A -19B-12644 Loop antenna socket 
B -7B-13050 FM terminal strip 

MAIN CHASSIS PARTS A-1513-11538 Speaker socket 

C49B, 49C, 

CONDENSERS 
A -8C-13555 Electrolytic, 20-20 x 350 volts; 

A-19 B-12468 Phono motor socket 
A-1913-12170 Phono input socket 

49A 20 x 25 volts 1 RECORD CHANGER 
C50 
C27, 32, 33, 

34, 37, 45 
C57 
C4I 
C43 
C52, C26 
C51, 46 

C -8D-10935 
C.8D-10761 

C -8D-10785 
A -8C-13132 
C-8 D-10787 
C -8D-10770 
C -8D-10774 

.005 mf x 600 volts I 

.01 mf x 400 volts, 20 % 6 

.006 mf x 600 volts, 20% I 

Electrolytic, 10 mf x 50 volts 
001 x 600 volts, 20% 
05 x 200 volts, 20% 2 

.02 x 400 volts, 20% 2 

B-201-15176 148 Changer with P-30 cart- 
ridge I 

OR 
B-201-16042 146 changer with P-30 cartridge I 

OR 
D-21 H-13293 V -M changer with P-30 cartridge I 

P-30 Crystal cartridge with needle I 

©John F. Rider 
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MONTGOMERY WARD 

GENERAL DESCRIPTION 
This is a 2 -band, seven tube (plus rectifier) superhe- 

terodyne receiver for the reception of both AM and 
FM stations. It features the most advanced type of FM 
ratio detector, permeability tuning of both bands, com- 
bination double -frequency I.F. coils and miniature tubes. 
Built-in antennas are provided for broadcast and FM re- 
ception; provision is also made for connection of an 
external broadcast antenna as well as an FM antenna 
with a 300 ohm lead-in. Both antennas may be con- 
nected to the radio at the same time. 

The phonograph is equipped with an automatic chan- 
ger which plays up to ten 12 -inch records or twelve 10 - 
inch records at one loading, and also accommodates 
the new long -play microgroove records. 

ELECTRICAL SPECIFICATIONS 
Power Supply 

Frequency Ranges 

Intermediate Freq 
Selectivity 

105 to 125 volts, AC, 60 -cycles; 
Chassis only 75 watts. With 
phono operation 100 watts. 

Broadcast Band -535 to 1620 kc. 
FM Band- 88 to 108 mc. 
AM -455 kc.; FM -10.7 mc. 
AM -42 kc. broad at 1000 times sig- 

nal, measured at 1000 kc. 

TUNING SHAFT TUNING BRACKET 

B.0 ANT. COIL 
T2 

F.M. ANT. COIL 
TI 

T6 CO T3 
ct 6BA6 

F.M-R.F. F.M.OSC. 
COIL COIL 

BC-R.F. B.C. 4OSC. 
COIL COIL 

TReÑS 

AC 
MOTORR 

BC LOOP SCOET 

Cämmil-M view 

AM Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 

Tube and Lamp 
Complement 

Automatic Changer 

MODEL 8)113R -2715D 

I.F. FM -200 kc. broad at 2 times 
down. 

I.F. FM -400 kc. broad at 10 times 
down. 

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

(For .5 watt output) -25 micro- 
volts average. 

3.2 watts, 10% distortion. 5.5 
watts maximum. 

12" electrodynamic. Voice coil 
impedance 3.2 ohms, 400 cycles. 

6BA6, FM-AM R.F. stage. 
12AT7, FM-AM oscillator and 

mixer. 
6BA6, FM-AM 1st I.F. 
6BA6, FM -2nd I.F. 
6AL5, FM ratio detector. 
6AV6, AM detector. 

A.F. AMP. and A.V.C. 
6V6GT/G, Audio output. 
5Y3, rectifier. 
T-44 dial lamp (2 used). 
See Manual 5069A. 

TUNER ADJUSTMENT 

With tuner all the way out, dimension "X" should be 

11/2 inches. "Y" should be 1-1/16 inches. "X" is from the 

end of the slug to the edge of the coil winding. Check 

these dimensions before R.F. alignment is attempted 

of either the AM or FM band. No slug adjustment 

should be necessary since the slugs are properly set 

at the factory. 

51 VA 10 10 »3 I10 IIO 160 

p ! 31 ! ä ä 

IIIIIIIIIIIIIIIIIIIIIIII ® IIIIIIIIIIIIIIIIIIIIIIII 

ON-OFF SWITCH TUNING 
AND RADIO-PHONO KNOB 

VOLUME CONTROL SWITCH 

TONE CONTROLCO 

w pail 

SWITCH 

e.A ir su -u 

©John F. Rider 
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IIOD L 8)¡13R -2715D MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

Broadcast Band Section 1.F. and R.F. 

The alignment procedure below includes the sensitivities at the 
inputs of various stages. All signal input values are based on an 

output of I/2 watt. This may be measured by disconnecting the 
speaker voice coil and substituting e 3.2 -ohm resistor across the 
secondary winding of the output transformer. A reading of 1.3 

volts AC across this resistor will be approximately equivalent to 
e 1/1 -watt output with the speaker connected. The volume control 

must be set at maximum. The tone control must be set for max- 
imum treble. 

The signal source must be an accurately calibrated signal gene- 
rator capable of supplying the frequencies designated, modulated 
30% with a 400 -cycle audio signal. A 400 cycle audio signal is 

rcauired for the audio measurement. Variations in sensitivities of 
plus or minus 25% are usually permissible. 

AM - I. F. ALIGNMENT 

Band Switch in AM Position. Tune Set to 1400 Kc. Dummy Antenna .1 Mfd. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
ADJUSTMENTS TO BE MADE ADJUST FOR 

455 K. Use 
2400 

microvolts 

Pin No. 1 ofPrimary 
6BA6 2 
and ground 

and Secondary of T9 AM windings. 
See top and bottom views 

Maximum output 
Should be I/2 waft 

455 Kc. Use 
70 microvolts 

400 cycles. Use 
60 millivolts 

Pin No. 2 

of 12AT7 
and ground 

Primary and Secondary of T8 AM windings. 
See top and bottom views 

Maximum output P 
Should be 1/2 watt 

Hot end of vol- 
urne control 
and ground 

None 
Maximum output 

Should u Io2 watt 

BROADCAST BAND - R. F. ALIGNMENT 
Check pointer so that it coincides with the marker to the extreme right when iron 

cores ore all the way out. For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY CONNECTION TO RADIO DUMMY ANTENNA ADJUST 

1620 Kc. AM Antenna and Ground 200 mmf. C11 Osc. trimmer 
for maximum 

535 Kc. AM Antenna and Ground 200 mmf. T5 for maximum 
1/2 waft 

1620 Kc. 
Use 5 microvolts 

AM Antenna and Ground 200 mmf. C4 and C18 for max. 
1/2 watt. See note 

NOTE: Recheck first two adjustments after this adjustment because of inter -locking effects. 

Procedure for disassembly and assembly of dial mechanism. 

TAPE GUIDE TUNING 
SHAFT 

DIAL SCALE 

POINTER 
BRACKET 
SCREW Ä 
TAPE 

INION APE GUIDE 
GEAR BRACKET 

TO ALIGN POINTER- Loosen bracket screw A. Then tape guide bracket can 
be moved up to allow proper meshing of tape teeth with pinion gear. Readjust 
bracket to eliminate backlash. 

a John F. Rider 
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MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

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

A non-metallic alignment tool must be used. 

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 long periods of time. 

MODEL 8JjRR-2715D 

NOTE 

The following alignment is based on the use of the new 

Simpson vacuum tube volt -meter which has a "floating 
ground". In other words, the meter, when used as a 

vacuum tube volt -meter, can have both the positive 
and negative sides connected to points above ground 

and still give true readings. 
A standard AM signal generator is required. 

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 .1 volt 

10.7 Mc. Use 
about .1 volt 

Pin No.1 of 
6BA6 no. 3 and 

ground 

Pin No. 2 of 6AL5 
and ground Primary of T10 

ADJUST FOR 

Resonance should be 
about 3 volts 

Pin No.1 of 
6BA6 no. 3 and 

ground 
See note "A" Secondary of T10 

Zero. Use zero center scale 
See note "B" 

10.7 Mc. Use 
about 3300 
microvolts 

Pin No.1 of 
6BA6 no. 2 

and ground 

Pin No. 2 of 6AL5 
and ground 

Primary and Secondary of T9 
10.7 m.c. windings 

See top and bottom views 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about 200 
microvolts 

Pin No. 2 of 
12AT7 and 

ground 

Pin No. 2 of 6AL5 
and ground 

Primary and Secondary of 
10.7 m.c. windings of T8 

See top and bottom views 

Resonance should be 
about 3 volts 

NOTE ON' FM - I.F. ALIGNMENT 

NOTE "A" Connect two resistors, IOOK OHMS each, from Pin 

No. 2 of 6AL5 to ground. These resistors must be matched wifhin 

5%. Connect as shown in dotted lines on schematic diagram. Con- 

nect vacuum tube volt -meter between the mid -point of the resistors 

and points zz. 

NOTE "B" If T10 has been tampered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 

primary and secondary is necessary. 

GENERAL: Input signals should be adjusted to give approximately 

3 volts. The ratio detector is operating at a reasonable level at this 

point and will give the truest indication of correct alignment with 

the procedure specified. 

FM - R. F. ALIGNMENT 

Check pointer so that ii coincides with the marker to the extreme right when iron 

cores are all the way out. For adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
DUMMY ANTENNA ADJUST 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 

ADJUST TO 

100 Mc. Use 
about 25 
microvolts 

FM Antenna 
Terminals 
See note 

300 ohms 

C10 Osc. 
C19 R.F. 
Cl Ant. 

Pin No. 2 of 
6AL5 and Ground 

Resonance 
about 3 volts 

NOTE: If a signal generator with the above fundamental fre- 

quency is not available, it is sometimes possible to use harmonics. 

Use extreme care in picking harmonics. An alternate procedure is 

to use a local station carrier of known frequency to align the FM 

Band and to use the vacuum tube volt -meter as above for reson- 

ance indication. A weak carrier, however will not produce 3 volts. 

NOTE: Connect 300 ohms in series with hot side of generator and 

connect to one screw. Connect cold side of generator to other screw 

o John F. Rider 
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MODEL 811RR-2715D MONTGOMERY WARD 

REPLACEMENT PARTS LIST 

Use Only Genuine Factory Replacement Parts 

Ref. No. 
Qty 

Part No. Description Used 
In Set 

Ref. No. Part No. 
Qty 

Description Used 
In Set 

TUNER CHASSIS PARTS C48, 46 C -8D-10774 .02 x 400 volts, 20% 2 

CONDENSERS C5I C -8J-1 1321 .02 x 600 volts, 20% 
CIO 
C1,4, 11, 

19, 18 

03, 16 

C2 
08, 7, 9, 14, 

54, 55 

C5 
C17 
C12 
C6 

A_8E-13575 Trimmer condenser 
A -2M -I 2618 Trimmer cond. plate 5 

C-8 G -I1732 470 mmf, ±20% 2 

C -8G-13695 1000 mmf, +20% I 

C -8G-13201 1000 mmf, +20 %-10 % 6 

C -8G-13018 62 mmf, ±10% 
C -8G-11731 1500 mmf, ±20% 
C -8G-13017 15 mmf, +10% 
C -8G-1 1484 50 mmf, -1-10 % 

C25, 47 
C24, 40 
C42 
038, 39 
C22, 23 
C20 
C30, 31 

C2I, 28, 29 
C36 
C37 

C -8G -I3131 
C -8G-13016 
C -8F3-225 
A -8F-13127 
C -8G-12160 
C -8G-13026 
C -8G-13025 
C -8G-12159 
C_8G-11891 
C -8D-15638 

100 mmf, ceramic, 10% 2 

1000 mmf, ceramic, 20 % 3 

100 mmf, mica, 5% 
.0001 mf, dual mica, 20% 
91 mmf, ceramic, 5% 2 

SI mmf, ceramic, 5% 1 

150 mmf, ceramic, 5% 2 

30 mmf, ceramic, 5% 3 

51 mmf, ceramic 
.002 x 600 volts, 10% 

RESISTORS 

056 C -8G-1 1789 10 mmf, d.. -I0 % R30, SI A-I0A-13114 Volume control (500K ohms) and 
C15 A -8G-12495-6 4.7 mmf, ±20% switch I 

C13 A -8G-12495-4 2.2 mmf, ±20% R34, SA, SB A -IIA -13115 Tone control (500K ohms) and 
C44 C -8D-11304 .02 mfd, 200 volts, ±20% radio -phono switch 

R4 
RI 
R3 

R5 
R6 

R9 
R2, II 
RIO 
R23 
R7 
R12 
R36 

C -9B2-79 
C -9B1-21 
C-961-52 
C -9B1-17 
C -981 -II 
C -9B1-19 
C -9B1-31 
C -9B1-62 
C-981-34 
C-9BI-50 
C -9B1-45 
C -9B2-71 

RESISTORS 
27K ohms, I watt, 10°ió I 

22K ohms, 1/2 watt, 20% I 

150 ohms, 1/2 watt, 10% 
4700 ohms, 1/2 watt, 20% I 

470 ohms, 1/2 watt, 20% I 

10K ohms, 1/2 watt, 20% I 

I megohm, 1/2 watt, 20% 2 

1000 ohms, 1/2 watt, 10% I 

3.3 megohms, 1/2 watt, 20% I 

100 ohms, 1/2 watt, 10% I 

39 ohms, 1/2 watt, 10% I 

5600 ohms, I watt, 10% I 

COILS 

R32 
R15, 18 

R14 
R19, 16 

R24, 28 
R21 
R8 

R22 
R29 
R31 

R25, 27, 33 
R35 
R26 
R13,20,17 
R37 

C-981-27 
C-981-48 
C-961-31 
C-982-80 
C -9B1-80 
C-9131-79 
C -9B2-76 
C -98I-23 
C -9B1-21 
C -9B1-35 
C -9B1-29 
C-982-144 
C-981-36 
C_961-13 
C-981-100 

220K ohms, 1/2 watt, 20% I 

68 ohms, 1/2 watt, 10 % 2 
I megohm, 1/2 watt, 20 % I 

33K ohms I watt, 10 % 2 

33K ohms, 1/2 watt, 10% 2 
27K ohms, 1/2 watt, 10% 
15K ohms, I watt, 10% 
47K ohms, 1/2 watt, 20% 
22K ohms, 1/2 watt, 20 % 
4.7 megohms, 1/2 watt, 20% 
470K ohms, 1/2 watt, 20% 3 
240 ohms, I watt, 5 % 1 

6.8 megohms, 1/2 watt, 20% I 

1000 ohms, 1/2 watt, 20% 2 
1.5 megohm, 1/2 watt, 10% 

T3 B -13D-13027 FM oscillator coil assembly R38 C -9B1-1069 3.3 ohms, 1/2 watt, 5% - 
TI 

B -51B-13056 
B -13E-13028 

Core for FM oscillator coil 
FM antenna coil assembly COILS 

- 
T6 

B -51A-13058 
B -13C-13029 

Core for FM antenna coil 
FM R.F. coil assembly 

78 B -13A-15473 Input I.F. transformer, combination, 
455 kc. and 10.7 mc. 

- 
T4 

B -51A-13057 
B -13D-13030 

Core for FM R.F. coil 
AM oscillator coil assembly 

T9 B -13B-15474 Second I.F. transformer, combination, 
455 kc. and 10.7 me. I 

- B -51A -I2722 Core for B.C. oscillator coil TIO B-I3M-15475 Ratio def. coil assembly 
B-5 IA-12723 Core for B.C. ant. and R.F. coil 10.7 mc. 1 

12 B -13E-13031 AM antenna coil assembly L3 A -16A-13243 Loop loading coil 
17 B -13C-13032 AM R.F. coil assembly L4 A-I4MA-11066-I Loop antenna ribbon 

1 

LI A -16A-13033 Choke coil assembly TRANSFORMERS 
15 B -13D-12974 AM osc. shunt coil assembly 

MISCELLANEOUS 
T12 B -12A-15385 Power transformer, primary, 50-60 

cycles. 105-125 volts A.C. 1 

B-208-13553 
or 

B-201-12967 
A-1 5B-12997 

Band change slide switch 

Band change slide switch 
7 prong, miniature tube socket I 

TI I 

L2 

B -12C-13556 Output transformer, for speaker I 

SPEAKER 
B- 18B-13585-2Electrodynamic speaker, I2 -inch, 

A -15B-13430 9 prong, miniature tube socket I 
less output transformer 

1 

C -2D-14437 Drive bracket assembly I MISCELLANEOUS 
A -25A-13019 Core grommets, for AM Band 3 B -30A-13611 Dial scale I 

A-3 M-13020 Insert for core grommet 3 B-58-13744 Knob, mahog. or wal. "Volume" 1 

A -49A-12394 Spiral spring for FM cores 3 B -5B-13745 Knob, mahog. or wal. "Tone" I 

A -2J-11041 Pointer tension spring, "M" shaped B -5B-13746 Knob, mahog. or wal. "Tuning" I 

B -2D-12316 Tape guide 
B_5B-13747 Knob, mahog. or wal. "Band 

switch" I 

B -2J -I2922 Rack tape, with teeth and pointer 
bracket 1 

B -2G-13612 
B -14M-11479 

Escutcheon, mahog, or walnut I 

Line cord and plug 1 

B -2G-13613 Pointer A -3A -12933-I Band switch shaft I 

A-200-15016 Drive, pinion and lead screw 
assembly 

A -55C-12935 
B -47A -I 1094-4 

Ball bearing 1 

Pilot lite and bracket assembly I 

MAIN CHASSIS PARTS 
A -46A-11739 
A -15C-13174 

Pilot lite, 6-3 volts, T-44 2 
Miniature socket, 7 prong 5 

CONDENSERS A-158-10440 Octal socket, 8 prong I 

C49B, 49C, 
49A 

A -8C-15387 Electrolytic, 20-20 x 450 volts; 
20 x 25 volts I 

A-1 9 8-1 2644 
B -7B-13050 

Loop antenna socket I 

FM terminal strip I 

C50 C -8D-10935 .005 mf x 600 volts I 
A-156-11538 Speaker socket I 

C27, 32, 33, 
34, 45 

C -8D-10761 .01 mf x 400 volts, 20% 6 A -19B-12468 
A-196-12170 

Phono motor socket I 

Phono input socket 1 

C57 
C41 

C -8D-10785 
A -8C-13132 

.006 mf x 600 volts, 20% 
Electrolytic, 10 mf x 50 volts RECORD CHANGER 

C43 C -8D-10787 .001 x 600 volts, 20% B-201-16042 146 changer with P-30 cartridge I 

C53,C26,C52 C -8D-10770 .05 e 200 volts, 20% 2 P-30 Crystal cartridge with needle I 

John F. Rider 
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MODEL 8413R -2719A MONTGOMERY WARD 

SPECIAL ALIGNMENT INFORMATION 

Do not attempt any I.F. alignment until you have referred to the views below. This radio is built with 3 combina- 
tions of I. F. coils. Refer to part numbers on the coils. See notes under the circuit diagram. 

F. M. 
SEC 

F. M. PRI. 

AAISEC. 

75 

A.M. 

r9_._F M. 
PRI. 

T5 

F M. SEC 

\ t 

AM. T4 J FM 

A.MPRI 

73 

2 gro -2w 

TOP VIEW 

FM.SEC 

A.M. 
SEC. 

T3 

F 

SEC 

T5 

F. M.PRI. 

AM. 
PRI. 

BOTTOM VIEW 

F.N. 
PRI. 

5 

F M. SEC 

FMPRL 

T4 AM. 
PRI. 

73 

22,9.20 

TOP VIEW 

F. M. SEC. 

13 

A.M. 
SEC. 

F.M PRI 

75 

A.M. 
PRI. 

BOTTOM VIEW 

FM 
PRI. 

F M SEC 

F M.SEC. 

AM. 
SEC. 

F M. PRI. 

13 

GENERAL DESCRIPTION 

This is a 2 -band, nine tube (plus rectifier) superhe- 
terodyne receiver for the reception of both AM and 

FM stations. It features the most advanced type of FM 

ratio detector, permeability tuning of both bands, com- 

bination double -frequency I.F. coils and miniature tubes. 

Built-in antennas are provided for broadcast and FM re- 

ception; provision is also made for connection of an 

external broadcast antenna as well as an FM antenna 

with a 300 ohm lead-in. Both antennas may be con- 

nected to the radio at the same time. 

The phonograph is equipped with an automatic chan- 

ger which plays up to ten 12 -inch records or twelve 10 - 

inch records at one loading. 

2292C 

This combination uses the following part numbers: 

T3 B -13A-15473 
T4 B -13B-15474 
T5 B -13M-15475 (top and bottom tuned). 

This combination uses the following part numbers: 

T3 C -13A-13009-1 
T4 C -13B-13014-1 
T5 B -13M-15475 (top and bottom tuned). 

This combination uses the following part numbers: 

T3 

T4 

T5 

this view 

C -13A-13009-1 
C -13 B -13014-1 

C-203-11745-1 (bottom tuned). Use 

when T5 has no trimmer on top. 

ELECTRICAL SPECIFICATIONS 

Power Supply 105 to 125 volts, AC, 60 -cycles; 
Chassis only 122 watts. With 
phono operation 150 watts. 

Frequency Ranges Broadcast Band -535 to 1620 kc. 

FM Band -88 to 108 mc. 

Intermediate Freq. AM -455 kc.; FM -10.7 mc. 

Selectivity AM -48 kc. broad at 1000 times sig- 
nal, measured at 1000 kc. 

I.F. FM -180 kc. broad at 2 times 
down. 

I.F. FM -320 kc. broad at 10 times 
down. 

(For .5 watt output with external 
antenna) -3 microvolts average 

(For .5 watt output -10 micro- 
volts average. 

8 watts, 10% distortion. 10 watts 
maximum. 

12" electrodynamic. Voice coil 
impedance 3.2 ohms, 400 cycles. 

AM Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 

©John F. Rider 
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MONTGOMERY WARD MODEL 8413R -2719A 

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

The alignment procedure below includes the sensitivities at the must be set at maximum. The tone control must be set for max - 

inputs of various stages. All signal input values ere based on an imum treble. 
output of 1/2 watt. This may be measured by disconnecting the The signal source must be an accurately calibrated signal gene - 
speaker voice coil and substituting a 3.2 -ohm resistor across the rator capable of supplying the frequencies designated, modulated 
secondary winding of the output transformer. A reading of 1.3 30% with a 400 -cycle audio signal. A 400 cycle audio signal is 

volts AC across this resistor will be approximately equivalent to required for the audio measurement. Variations in sensitivities of 
a 1/2 -watt output with the speaker connected. The volume control plus or minus 25% are usually permissible. 

AM - I. F. ALIGNMENT 
Band Switch in AM Position. Tune Set to 1400 Kc. Dummy Antenna .1 Mfd. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO ADJUSTMENTS TO BE MADE ADJUST FOR 

455 K. Use 
1000 

microvolts 

Pin No. 1 of 
6BA6 No. 2 
and ground 

Primar and Secondar of T4 AM windin y y s g 
See top and bottom views 

Maximum ou+ ut P 
Should be 1/2 waft 

455 Kc. Use 
30 microvolts 

Pin No.2 
of 12ÁT7 

and ground 

Primary and Secondary of T3 AM windings. 
See top and bottom views 

Maximum output 
Should be 1/2 watt 

400 cycles. Use 
28 millivolts 

Ho+ end of vol- 
lume control 
and ground 

None 
Maximum output 

Should be y2 watt 

BROADCAST BAND - R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with file 
right hand edge of marker to the extreme right when iron cores are all the way out. 

For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY CONNECTION TO RADIO DUMMY ANTENNA ADJUST 

1620 Kc. AM Antenna and Ground 200 mmf. C59 Osc. trimmer 
for maximum 

535 Kc. AM Antenna and Ground 200 mmf. 112 for maximum 
1/2 watt 

1620 Kc. 
Use 3 microvolts 

AM Antenna and Ground 200 mmf. C57 and C61 for max. 
V/2 watt. See note 

NOTE: Recheck first two adjustments after this adjustment because of inter -locking effects. 

Procedure for disassembly and assembly of dial mechanism 

'r BRA -CAE i 
.09 

roNTER 

- 
SDIACALL E 

Í' 

_ _ _ TnPE 

Q GEAR SERE 
e 

TO ALIGN POINTER-Loosen bracket screw A. Then tape guide 
bracket can be moved up to allow proper meshing of tape teeth 
with pinion gear. Readjust bracket to eliminate backlash. 

©John F. Rider 
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hIODEL 814RR-27191 MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

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

A non-metallic alignment tool must be used. 

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 long periods of time. 

NOTE 

The following alignment is based on the use of the new 
Simpson vacuum tube volt -meter which has a "floating 
ground". In other words, the meter, when used as a 

vacuum tube volt -meter, can have both the positive 
and negative sides connected to points above ground 
and still give true readings. 
A standard AM signal generator is required. 

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 ADJUST FOR 

10.7 Mc. Use 
about .1 volt 

10.7 Mc. Use 
about .1 volt 

Pin No. of 
6BA6 no. 3 and 

ground 

Pin no. 
and ground 

Primary of T5 esonance should be 
about 3 volts 

Pin No. 1 of 
6BA6 no. 3 and 

ground 
See note "A" Secondary of T5 Zero. Use zero center scale. 

See note "B" 

10.7 Mc. Use 
about 3300 
microvolts 

Pin No. 1 of 
6BA6 no. 2 

and ground 

Pin no. 2 of 6AL5 
and ground 

Primary and Secondary of T4 
10.7 m.c. windings 

See top and bottom views 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about 200 
microvolts 

Pin no. 2 of 
12AT7 and 

ground 

Pin no. 2 of 6AL5 
andground 

Primary and Secondary of 
10.7 m.c. windings of T3 

See top and bottom views 

Resonance should be 
about 3 volts 

NOTES ON FM-I.F. ALIGNMENT 

NOTE "A" Connect two resistors, I00K OHMS each, from Pin 

No.2 of 6AL5 to ground. These resistors must be matched within 

5%. Connect as shown in dotted lines on schematic diagram. Con- 

nect vacuum tube voltmeter between the mid -point of the resistors 

and point zz. 

NOTE "B" If TS has been tampered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 
primary and secondary is necessary. 

GENERAL: Input signals should be adjusted to give approximately 
3 volts. The ratio detector is operating at a reasonable level at +his 

point and will give the truest indication of correct alignment with 

the procedure specified. 

FM - R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of marker to the extreme right when iron cores are all the way out. 
For adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
DUMMY ANTENNA ADJUST 

I 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 
ADJUST TO 

100 Mc. Use 
about 10 
microvolts 

FM Antenna C58 Osc. 
Terminals 300 ohms 060 R.F. 

See note C56 Ant. 

Pin no. 2 of 
6AL5 and Ground 

Resonance 
about 3 volts 

NOTE: If a signal generator with +he above fundamental fre- 

quency is not available, it is sometimes possible to use harmonics. 

Use extreme care in picking harmonics. An alternate procedure is 

to use a local station carrier of known frequency to align the FM 

Band and to use the vacuum tube volt -meter as above for reson- 

ance indication. A weak carrier, however will not produce 3 volts. 

NOTE: Connect 300 ohms in series with hot side of generator and 

connect to one screw. Connect cold side of generator to other screw 

©John F. Rider 
www.americanradiohistory.com



MONT WARD PAGE 19-23 

T12 
SHUNTCOACI(ING 

AM 
RF (SHIELDED) 

A 
6) 

C 61 

ELECTRO OUTPUT PHONO PICKUP 
LYTIC TRANSFORMER SOCKET 

SPEAKER PHONO MOTOR 
LOOP ANT. SOCKET SOCKET 

SOCKET & FM. ANTENNA TERMINALS 
EXT AM ANT 

6BA6, FM-AM R.F. stage. 
12AT7, FM-AM oscillator and 

mixer. 
6BA6, FM-AM 1st I.F. 
6BA6, FM- 2nd I.F. 
6AL5, FM- ratio detector. 

C.d TB C56 

FCÓIT`LF 
I FCM`SC\ 
Ti, T9 

BC.-R.F. BC. OSC. 
COIL COIL 

6AT6, AM detector. 
A. F. AMP. and A.V.C. 

6SN7, Push-pull. Driver and phase - 
inverter. 

5U4G, rectifier. 
6V6, output. 
6V6, output. 
T-44 dial lamp (2 used). 

With tuner all the way out, dimension "X" should be 

11/2 inches. "Y" should be 1-1/16 inches. "X" is from the 

end of the slug to the edge of the coil winding. Check 

these dimensions before R.F. alignment is attempted 
of either the AM or FM band. No slug adjustment 

should be necessary since the slugs are properly set 

at the factory. 

©John F. Rider 
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MODEL 8413R -2719A MONTGOMERY WARD 

REPLACEMENT PARTS LIST 

Ref. No. Part No. Description 
Qty. 

Used 
In Set 

C58 
C56, 57, 59, 

60,61 
Cl, CI I 

C2 
C6, 7, 9, 14 

51,53 
C4 
C12 
CIO 
C3 
C8 
C13 
C15 
C5 

R4 
RI 
R3 
R5 
R6 
R8 
R2, R I O 

R9 
R21 
R45 
R46 

T8 
16 
T10 
T9 
T7 
III 
LI 
T12 

A -8E-13575 
A-2 M-12618 

C-8G-II732 
C -8G-13695 
C-8 G-13201 

TUNER PARTS 
CONDENSERS 

Trimmer condenser 
Trimmer cond. plate 

C -8G-13018 
C -8G-11731 
C -8G-13017 
C -8G-11484 
C -8G-11789 
A -8G-12495-6 
A -8G- 12495-4 
C -8D -I1304 

C -9B2-79 
C-981-21 
C-981-52 
C -9B1-17 
C-981-11 
C -9B1-19 
C -9B1-31 
C-981-62 
C-981-34 
C-961-50 
C -9B I -42 

B -13D-13027 
B -13E-13028 
B -13C- 13029 
B -13D-13030 
B -13E-1303 I 

B -13C-13032 
A -16A- 13033 
B -13D-12974 

470 mmf, ±20% 
1000 mmf, ± 20% 
1000 mmf, +20%-10% 6 

62 mmf, ± 10% I 

1500 mmf, ±20% I 

15 mmf, +10 % 
50 mmf, ±10% I 

10 mmf, ±I0°ó I 

4.7 mmf, ±20% I 

2.2 mmf, ±20% I 

.02 mfd, 200 volts, ±20% I 

RESISTORS 
27K ohms, I watt, 10% 
22K ohms, 1/2 watt, 20% 
150 ohms, 1/2 watt, 10% 
4700 ohms, 1/2 watt, 20% 
470 ohms, ,/2 watt, 20% 
10K ohms, 1/2 watt, 20 % 
I megohm, 1/2 watt, 20% 2 
1000 ohms, 1/2 watt, 10 % 
3.3 megohms, 1/2 watt, 20% 
100 ohms, 1/2 watt, 10% 
22 ohms, 1/2 watt, 10% 

COILS 
FM oscillator coil assembly 
FM antenna coil assembly 
FM R.F. coil assembly 
AM oscillator coil assembly 
AM antenna coil assembly 
AM R.F. coil assembly 
Choke coil assembly 
AM osc. shunt coil assembly 

5 

2 

MISCELLANEOUS 
B-208-13553 Band change slide switch 1 

or 
B-201-12967 
A -15B-12997 
A -15B-13430 
C -2D-14437 

* A-200-15060 

Band change slide switch 1 

7 prong, miniature tube socket I 

9 prong, miniature tube socket I 

Yoke and bracket I 

Pinion gear and lead screw 
assembly I 

A -49A-13447 Tension spring for lead screw I 

A -25A-13019 Core grommets, for AM Band 3 

A -3M-13020 Insert for core grommet 3 

A -49A-12394 Spiral spring for FM cores 3 

C-20-12990 Tape Guide I 

8-2J-13006 Rack, with teeth, with A -2D-12910 
bracket I 

B -2G-15009 Pointer I 

MAIN CHASSIS PARTS 
CONDENSERS 

63A, 636 B -8C-11629 Electrolytic condenser, dual, 
30-30 x 450 volts I 

C2I C -8G-11734 100 mmf, 20%, ceramic I 

C37 C -8F3-229 150 mmf, mica 1 

C38 C -8G-13059 15C0 mmf, ceramic I 

C34 C -8G-13060 51 mmf, ceramic I 

C20, 23, 24, C -8D-10785 .006 mf x 600 volts, paper 7 

30, 3 I , 43, 44 
C22, C29 C -8D-10761 .01 mf x 400 volts, paper 2 

C45, 46 C-80-10813 .05 mf x 400 volts, paper 2 

C55 A -8C-12154 Electrolytic condenser 
10 mf x 450 volts 1 

C49 C -8D-10789 .002 mf x 600 volts, paper I 

C39, 40 C -8G-13201 1000 mmf, ceramic 2 

C41 A -8C-13132 Electrolytic condenser 10 mf 
x 50 volts I 

C62 C -8J-11321 .02 mf x 600 volts I 

C48 C-80-10770 .05 mf x 200 volts 1 

C50 C -8G-11741 330 mmf, ceramic I 

C42 C-80-11304 .02 mf x 200 volts I 

C52 C -8D-13439 .25 mf x 400 volts I 

C47, 54 C-80-10760 .I mf x 400 volts 2 

C35, 36 A -8F-13047 50 mmf, dual mica I 

C32 C -8G-11789 10 mmf, ceramic, 10% I 

Ref. No. Part No. Description 
Qty. 

Used 
In Set 

C33 
C27, 28 
C17, 25, 26 
C18, 19 
CI6 

C -8G-11891 
C -8G-13025 
C -8G -I2159 
C-8 G-12160 
C -8G-13026 

51 mmf, ceramic, 5% 
150 mmf, ceramic 
30 mmf, ceramic 
91 mmf, ceramic 
51 mmf, ceramic 

RESISTORS 

1 

2 
3 

2 

R27 Volume control (500K) 
and switch I 

R31 Tone control (500K) and radio - 
phono switch 1 

R32 C-981-86 IOOK ohms, 1/2 watt, 10% 
R29, 44 C-98 I-94 470K ohms, 1/2 watt, 10% 2 

R39, 41 C-981-83 56K ohms, 1/2 watt, 10% 2 

R33, 34 C -9B1-68 3300 ohms, 1/2 watt, 10% 2 

R30 C -9B1-35 4.7 megohms, 1/2 watt, 20% I 

R23, 28 C -9B1-80 33K ohms, 1/2 watt, 10% 2 

R20 C-981-79 27K ohms, 1/2 watt, 10% 
R22 C-981-78 22K ohms, 1/2 watt, 20% 
RI3, 16 C -9B1-48 68 ohms, 1/2 watt, 10% 2 

R14, 17 C -9B2-81 39K ohms, I watt, 10% 2 

R24, 26, 37 C-981-29 470K ohms, 1/2 watt, 20% 3 

R25 C-981-302 15 megohms, 1/2 watt, 10% 
R19 C -9B1-23 47K ohms, 1/2 watt, 20% 
R7 C-964-76 15K ohms, 2 watts, 10% 
R12, 35, 43 C -9B1-31 I megohm, 1/2 watt, 20% 3 

R40 C-981-66 2200 ohms, 1/2 watt, 10% I 

R36, 42 C-981-200 51K ohms, 1/2 waft, 5% 2 

R38 C -9B4-55 270 ohms, 2 watts, 10% 
R47 C-981-71 5600 ohms, 1/2 watt, 10% 
RI8 C-981-13 1000 ohms, 1/2 watt, 20% 
R15, II C-982-15 2200 ohms, I watt, 20% 2 

COILS 
See notes on page 2 when ordering I. F. coils. 

A-IOA-13001 

A -I IA -12988 

1 

T3 C -13A-13009-1 or Input I.F. transformer, combination 
* B -13A-15473 455 kc. and 10.7 mc. 1 

T4 C -1 3 8-1 301 4-I or Output I.F. transformer, combination 
* 8-13B-15474 455 kc. and 10.7 mc. I 

15 C-203-11745-1 or Ratio det. coil assembly 
B -13M-15475 10.7 mc. I 

L3 A -16A-13243 Loop loading coil I 

L4 B-I4MA-11065 Loop antenna, I 

TRANSFORMERS 
T2 B -I 2C-17042 Output transformer for 

speaker 
B-1 2A-I3038Power transformer, primary, 

50-60 cycles. 105-125 volts, 
AC 

SPEAKER 

B -188-13043-I Electrodynamic speaker, 12" 
less output transformer 

MISCELLANEOUS 
B -30A-15010 
B -5B-14153-37 
B -SB- 14153-41 
B-58-13308-37 
B-58-13308-41 
A -2G-14482 
B -14M-11479 
A -3A-13003 
A -2D-12983 

A-430-12934 
A -55C-12935 
A-20-13004 
B -47A-11094-5 
A -46A-11739 
A -25G-13448 

32K10-14306 
A -15C-10717 
A-1 5B-10440 
A-198-12644 
A -7B-13050 
A-158-11538 
A -19B-12468 
A-198-12170 

1 

Dial scale I 

Knob, small, with dot, walnut 2 

Knob, small, with dot, mahogany 2 

Knob. large, without dot,walnut 2 

Knob, large, without dot, mahog. 2 

Escutcheon I 

A.C. line cord I 

Switch shaft I 

Detent bracket (U shaped on front 
of set) 

"U" speed clip I 

Ball bearing I 

Switch activator bracket I 

Pilot life assembly 1 

Pilot lite, 6-8 volts, T-44 2 

Rubber chassis mounting 
cushion 4 

10 - 32 x I" Chassis mtg. bolts 4 
7 prong, miniature tube socket 4 

8 prong, octal socket 4 

Antenna socket 1 

FM dipole, 2 -screw strip I 

Speaker socket 1 

Phono motor socket I 

Phono input socket I 

RECORD CHANGER 
* B-201-13304-1 Record changer (V -M 800) with 

P-30 cartridge I 

P-30 Crystal cartridge with needle I 

©John F. Rider 
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MONTGOMERY WARD MODEL 81}Bß -2719B 
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?ODEL 81;RR-27193 MONTGOMERY WARD 

GENERAL DESCRIPTION 

This is a 2 -band, nine tube (plus rectifier) superhe- 
terodyne receiver for the reception of both AM and 
FM stations. It features the most advanced type of FM 
ratio detector, permeability tuning of both bands, com- 
bination double -frequency I.F. coils and miniature tubes. 
Built-in antennas are provided for broadcast and FM re- 
ception; provision is also made for connection of an 
external broadcast antenna as well as an FM antenna 
with a 300 ohm lead-in. Both antennas may be con- 
nected to the radio at the same time. 

The phonograph is equipped with an automatic chan- 
ger which plays up to ten 12 -inch records or twelve 10 - 
inch records at one loading. 

ELECTRICAL SPECIFICATIONS 

Power Supply 105 to 125 volts, AC, 60 -cycles; 
Chassis only 122 watts. With 
phono operation 150 watts. 

Frequency Ranges Broadcast Band -535 to 1620 kc. 
FM Band -88 to 108 mc. 

Intermediate Freq. AM -455 kc.; FM -10.7 mc. 
Selectivity AM -48 kc. broad at 1000 times sig- 

nal, measured at 1000 kc. 

TUNING SHAFT ' TUNING BRACKET 

CORE 

12AT7 

C61 

C60 

0 C58 

FM-R.F FM.TOSC. 
COIL COIL 

711 

B.C.9OSC. 
COIL 

BC.-R.F 
COIL 

B.C. f4NT COIL 

F.M. ANT COIL 

C56 6BA6 

77,1 

Cimi -1. view 

Tube and Lamp 
Complement 6BA6, FM-AM R.F. stage. 

12AT7, FM-AM oscillator and 
mixer. 

6BA6, FM-AM 1'st I.F. 
6BA6, FM- 2nd I.F. 
6AL5, FM- ratio detector. 
6AT6, AM detector. 

A. F. AMP. and A.V.C. 
6SN7, Push-pull. Driver and phase - 

inverter. 
5U4G, rectifier. 
6V6, output. 
6V6, output. 
T-44 dial lamp (2 used). 

Automatic Changer See Manual effliu 5035 A 

I.F. FM -180 kc. broad at 2 times 
down. 

I.F. FM -320 kc. broad at 10 times 
down. 

AM Sensitivity (For .5 watt output with external 
antenna) -3 microvolts average 

FM Sensitivity (For .5 watt output -10 micro- 
volts average. 

Power Output 8 watts, 10% distortion. 10 watts 
maximum. 

Loud Speaker 12" electrodynamic. Voice coil 
impedance 3.2 ohms, 400 cycles. 

TUNER ADJUSTMENT 

With tuner all the way out, dimension "X" should be 

11/2 inches. "Y" should be 1-1/16 inches. "X" is from the 

end of the slug to the edge of the coil winding. Check 

these dimensions before R.F. alignment is attempted 
of either the AM or FM band. No slug adjustment 
should be necessary since the slugs are properly set 

at the factory. 

ui 

geU,[»C. .,oDuc..,O. 
87 90 91 98 102 /06 /09 

S' 6 7 8 9 /0 72 74 /6 
e o.ocs* L _ 

lL-. ! - K,cocrcccs 

O 
- 

'RADIO - PHONO y -ON-OFF :TUNING BAND 
SWITCH AND SWITCH AND KNOB SWITCH 

TONE CONTROL VOLUME CONTROL 

Pw, .e }>ni 
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MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

Broadcast Band Section I.F. and R.F. 

The alignment procedure below includes the sensitivities at the 

inputs of various stages. All signal input values are based on an 

output of 1/2 watt. This may be measured by disconnecting the 

speaker voice coil and substituting a 3.2 -ohm resistor across the 

secondary winding of the output transformer. A reading of 1.3 

volts AC across this resistor will be approximately equivalent to 

a 1/2 -watt output with the speaker connected. The volume control 

MODEL 84BR-2719B 

must be set at maximum. The tone control must be set for max- 

imum treble. 
The signal source must be an accurately calibrated signal gene- 

rator capable of supplying the frequencies designated, modulated 

30% with a 400 -cycle audio signal. A 400 cycle audio signal is 

required for the audio measurement. Variations in sensitivities of 

plus or minus 25% are usually permissible. 

AM - I. F. ALIGNMENT 
Band Switch in AM Position. Tune Set to 1400 Kc. Dummy Antenna .1 Mfd. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
ADJUSTMENTS TO BE MADE ADJUST FOR 

455 Kc. Use 1000See 
microvolts 

Pin No. 1 of 
66A6 
and ground 

Primary and Secondary of T4 AM windings. 
IF views 

Maximum output 
Should be y, watt 

455 Kc. Use 
30 microvolts 

Pin No. 2 

of 
and 

1g 

round 
2AT7 

Primary and Secondary of T3 AM windings. 
See IF views 

Maximum output 
Should be 1/2 watt 

400 cycles. Use 
28 millivolts 

Hot end of vol- 
urne control 
and ground 

None 
Maximum output 

Should be 1/2 waft 

BROADCAST BAND - R. F. ALIGNMENT 

Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of marker to the extreme right when iron cores are all the way out. 

For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY CONNECTION TO RADIO DUMMY ANTENNA ADJUST 

1620 Kc. 
Use 3 microvolts 

AM Antenna and Ground 200 mmf. C59, C57, C61 
For maximum, 1/2 watt 

Procedure for disassembly and assembly of dial mechanism 

TO ALIGN POINTER-Loosen bracket screw A. Then tape guide 

bracket can be moved up to allow proper meshing of tape teeth 

with pinion gear. Readjust bracket to eliminate backlash. 

0 John F. Rider 
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MODEL 8)1RR-2719B 

IMPORTANT 

MONTGOMERY WARD 

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

A non-metallic alignment tool must be used. 

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

NOTE 

The following alignment is based on the use of the new 
Simpson vacuum tube volt -meter which has a "floating 
ground". In other words, the meter, when used as a 

vacuum tube volt -meter, can have both the positive 
and negative sides connected to points above ground 
and still give true readings. 
A standard AM signal generator is required. 

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 ADJUST FOR 

10.7 Mc. Use 
about .1 volt 

Pin No. 1 of 
6BA6 no. 3 and 

ground 

Pin no. 2 of 6AL5 
and ground 

primary of T5 Resonance should be 
about 3 volts 

10.7 Mc. Use 
about .1 volt 

Pin No. 1 of 
6BA6 no. 3 and 

ground 
See note "A"Secondary of T5 Zero. Use zero center scale. 

See note "B" 

10.7 Mc. Use 
about 3300 
microvolts 

Pin No. 1 of 
6BA6 no.2 
and ground 

Pin no. 2 of 6AL5 
and ground 

Primary and Secondary of T4A 
10.7 m.c. windings 

See IF views 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about 200 
microvolts 

Pin no. 2 of 
12AT7 and 

ground 

Pin no. 2 of 6AL5 
and ground 

Primary and Secondary of 
10.7 m.c. windings of T3A 

See IF views 

Resonance should be 
about 3 volts 

NOTES ON FM-I.F. ALIGNMENT 

NOTE "A" Connect two resistors, 100K OHMS each, from Pin 

No.2 of 6AL5 to ground. These resistors must be matched within 
5%. Connect as shown in dotted lines on schematic diagram. Con- 
nect vacuum tube voltmeter between the mid -point of the resistors 

and point u. 

NOTE "B" If T5 has been tampered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 
primary and secondary is necessary. 

GENERAL: Input signals should be adjusted to give approximately 
3 volts. The ratio detector is operating at a reasonable level at this 

point and will give the truest indication of correct alignment with 

the procedure specified. 

FM - R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of marker fo the extreme right when iron cores are all the way out. 
For adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
DUMMY ANTENNA ADJUST 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 
ADJUST TO 

100 Mc. Use 
about 10 
microvolts 

FM Antenna 
Terminals 
See note 

300 ohms 
C58 Osc. 
C60 R.F. 
C56 Ant. 

Pin no. 2 of 
6AL5 and Ground 

Resonance 
about 3 volts 

NOTE: If a signal generator with the above fundamental fre- 

quency is not available, it is sometimes possible to use harmonics. 

Use extreme care in picking harmonics. An alternate procedure is 

to use a local station carrier of known frequency to align the FM 

Band and to use the vacuum tube volt -meter as above for reson- 

ance indication. A weak carrier, however will not produce 3 volts. 

NOTE: Connect 300 ohms in series with hot side of generator and 

connect to one screw. Connect cold side of generator to other screw 

© John F. Rider 
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MONTGOMERY WARD 

GENERAL DESCRIPTION 

This is a 2 -band, seven tube (plus rectifier) superhe- 
terodyne receiver for the reception of both AM and 
FM stations. It features the most advanced type of FM 
ratio detector, permeability tuning of both bands, com- 
bination double -frequency I.F. coils and miniature tubes. 
Built-in antennas are provided for broadcast and FM re- 
ception; provision is also made for connection of an 

external broadcast antenna as well as an FM antenna 
with a 300 ohm lead-in. Both antennas may be con- 
nected to the radio at the same time. 

The phonograph is equipped with an automatic chan- 
ger which plays up to ten 12 -inch records or twelve 10 - 

inch records at one loading, and also accommodates 
the new long -play microgroove records. 

ELECTRICAL SPECIFICATIONS 
Power Supply 105 to 125 volts, AC, 60 -cycles; 

Chassis only 75 watts. With 
phono operation 100 wafts. 

Frequency Ranges Broadcast Band -535 to 1620 kc. 
FM Band- 88 to 108 mc. 

Intermediate Freq. AM -455 kc.; FM.10.7 mc. 
Selectivity AM -42 kc. broad at 1000 times sig- 

nal, measured at 1000 kc. 

TUNING SHAFT TUNING BRACKET 

F. M 3OSC. 
COIL COIL 

BC-R.F. B.C. 4OSC. 
COIL COIL 

B.0 ANT. COIL 
T2 

FM. ANT. COIL 
TI 

6BA6 

(MC 11I220-4 

........ ......... 
f0 10 q ei we 160 

4144...1-LAA. 

p ! X ! e a in 

IIIIIIIIIIIIIIIIIIIIIIII 
® 

IIIIIIIIIIIIIIIIIIIIIIII 

ON-OFF SWITCH TUNING 
AND RADIO-PHONO KNOB 

VOLUME CONTROL SWITCH 

TONE CONTROL 

AM Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 

Tube and Lamp 
Complement 

Automatic Changer 

MODEL 8)IBR-2726A 

I.F. FM -200 kc. broad at 2 times 
down. 

I.F. FM -400 kc. broad at 10 times 
down. 

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

(For .5 watt output) -25 micro- 
volts average. 

3.2 watts, 10% distortion. 5.5 
watts maximum. 

12" electrodynamic. Voice coil 
impedance 3.2 ohms, 400 cycles. 

6BA6, FM-AM R.F. stage. 
12AT7, FM-AM oscillator and 

mixer. 
6BA6, FM-AM 1st I.F. 
6BA6, FM -2nd I.F. 
6AL5, FM ratio detector. 
6AV6, AM detector. 

A.F. AMP. and A.V.C. 
6V6GT/G, Audio output. 
5Y3, rectifier. 
T-44 dial lamp (2 used). 
See Manual 5068A. 

TUNER ADJUSTMENT 

With tuner all the way out, dimension "X" should be 

11/2 inches. "Y" should be 1-1/16 inches. "X" is from the 

end of the slug to the edge of the coil winding. Check 

these dimensions before R.F. alignment is attempted 

of either the AM or FM band. No slug adjustment 

should be necessary since the slugs are properly set 

at the factory. 

©John F. Rider 

www.americanradiohistory.com



PAGE 19-32 MONT WARD 

';ODEL 84ER-2726 , MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

Broadcast Band Section I.F. and R.F. 

The alignment procedure below includes the sensitivities at the 
inputs of various stages. All signal input values are based on an 
output of I/2 watt. This may be measured by disconnecting the 
speaker voice coil and substituting a 3.2 -ohm resistor across the 
secondary winding of the output transformer. A reading of 1.3 

volts AC across this resistor will be approximately equivalent to 
a 1/2 -watt output with the speaker connected. The volume control 

must be set at maximum. The tone control must be set for max- 
imum treble. 

The signal source must be an accurately calibrated signal gene- 
rator capable of supplying the frequencies designated, modulated 
30% with a 400 -cycle audio signal. A 400 cycle audio signal is 

required for the audio measurement. Variations in sensitivities of 
plus or minus 25% are usually permissible. 

AM - LE ALIGNMENT 
Band Switch in AM Position. Tune Set to 1400 Kc. Dummy Antenna .1 Mfd. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO 
ADJUSTMENTS TO BE MADE ADJUST FOR 

455 Kc. Use 
2400 

microvolts 

Pin No. 1 of 
6BA6 No. 2 
and ground 

Primary and Secondary of T9 AM windings. 
See top and bottom views 

Maximum output 
Should be 1/2 waft 

455 Kc. Use 
70 microvolts 

Pin No. 2 

of 12ÁT7 
and ground 

Primary and Secondary of T8 AM windings. 
See top and bottom views 

Maximum output p 
Should be 1/2 watt 

400 cycles. Use 
60 millivolts 

Hot end of vol- 
ume control 
and ground 

None 
Maximum output 

Should be 1/2 watt 

BROADCAST BAND - R. F. ALIGNMENT 

Check pointer so that it coincides with the marker to the extreme right when iron 
cores are all the way out. For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY CONNECTION TO RADIO DUMMY ANTENNA ADJUST 

1620 Kc. AM Antenna and Ground 200 mmf. C11 Osc. trimmer 
for maximum 

535 Kc. AM Antenna and Ground 200 mmf. T5 for maximum 
1/2 waft 

1620 Kc. 
Use 5 microvolts 

AM Antenna and Ground 200 mmf. C4 and C18 for max. 
1/2 watt. See note 

NOTE: Recheck first two adjustments after this adjustment because of inter -locking effects. 

Procedure for disassembly and assembly of dial mechanism. 

r 

TAPE GLADE TUNING 
SHAFT 

DIAL SCALE 

POINTER 
BRACKET 
SCREW Ä 
TAPE 

INION APE GUIDE 
GEAR BRACKET 

TO ALIGN POINTER- Loosen bracket screw "A". Then tape guide bracket can 
be moved up to allow proper meshing of tape teeth with pinion gear. Readjust 
bracket to eliminate backlash. 

a John F. Rider 
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MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

FM Band Section. I.F. and R.F. 
A non-metallic alignment tool must be used. 

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 long periods of time. 

MODEL 8)1RR-2726A 

NOTE 

The following alignment is based on the use of the new 
Simpson vacuum tube volt -meter which has a "floating 
ground". In other words, the meter, when used as a 

vacuum tube volt -meter, can have both the positive 
and negative sides connected to points above ground 
and still give true readings. 
A standard AM signal generator is required. 

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 .1 volt 

Pin No. 1 of 
6BA6 no. 3 and 

ground 

Pic. No. 2 of 6AL5 
and ground Primary of T10 

ADJUST FOR 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about .1 volt 

Pin No.1 of 
6BA6 no. 3 and 

ground 
See note "A" Secondary of T10 

Zero. Use Zero center scale 
See note "B" 

10.7 Mc. Use 
about 3300 
microvolts 

Pin No.1 of 
6BA6 no. 2 

and ground 

Pin No. 2 of 6AL5 
and ground 

Primary and Secondary of T9 
10.7 m.c. windings 

See top and bottom views 

Resonance should be 
about 3 volts 

10.7 Mc. Use 
about 200 
microvolts 

Pin No. 2 of 
12AT7 and 

,ground 

Pin No. 2 of 6AL5 Primary and Secondary of 

and ground 10.7 m.c. windings of T8 
See top and bottom views 

Resonance should be 
about 3 volts 

NOTE ON FM - I.F. ALIGNMENT 

NOTE "A" Connect two resistors, I00K OHMS each, from Pin 

No. 2 of 6AL5 to ground. These resistors must be matched wifhin 
5%. Connect as shown in dotted lines on schematic diagram. Con- 
nect vacuum tube volt -meter between the mid -point of the resistors 

and points n. 

NOTE "8" If TIO has been tempered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 
primary and secondary is necessary. 

GENERAL: Input signals should be adjusted to give approximately 
3 volts. The ratio detector is operating at a reasonable level at this 
point and will give the truest indication of correct alignment with 
the procedure specified. 

FM - R. F. ALIGNMENT 

Check pointer so that it coincides with the marker to the extreme right when iron 
cores are all the way out. For adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION TO 

RADIO DUMMY ANTENNA ADJUST 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 
ADJUST TO 

100 Mc. Use 
about 25 

microvolts 

FM Antenna 
Terminals 
See note 

300 ohms 

010 Osc. 
C19 R.F. 
Cl Ant. 

Pin No. 2 of 
6AL5 and Ground 

Resonance 
about 3 volts 

NOTE: If a signa generator with the above fundamental fre- 
quency is not available, it is sometimes possible to use harmonics. 
Use extreme care in picking harmonics. An alternate procedure is 

to use a local station carrier of known frequency to align the FM 

Band and to use the vacuum tube volt meter as above for reson- 

ance indication. A weak carrier, however will not produce 3 volts. 
NOTE: Connect 300 ohms in series with hot side of generator and 
connect to one screw. Connect cold side of generator to other screw. 

© John F. Rider 
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MODEL 84.BR-2726A MONTGOMERY WARD 

REPLACEMENT PARTS LIST 

Ref. No. Part No. Description Usayd 
In Set 

Ref. No. Part No. 
ty. 

Description Used 
In Set 

TUNER CHASSIS PARTS C48, 46 C -8D-10774 .02 x 400 volts, 20 % 2 

CONDENSERS C5I 
C25, 47 

C -8J-11321 
C -8G-13131 

.02 x 600 volts, 20 % 
100 mmf, ceramic, 10% 2 

CIO 
C1,4, II, 

A_8E-13575 
A -2M-12618 

Trimmer condenser 
Trimmer cond. plate 5 

C24, 40 
C42 

C -8G-13016 
C -8F3-225 

1000 mmf, ceramic, 20% 3 

100 mmf, mica, 5% 
19, 18 C38, 39 A -8F-13127 .0001 mf, dual mica, 20% 

C3, 16 C -8G- 11732 470 mmf, ±20% 2 C22, 23 C -8G- 12160 91 mmf, ceramic, 5% 2 

C2 C -8G-13695 1000 mmf, :4:10% I C20 C -8G-13026 51 mmf, ceramic, 5% 
C8, 7, 9, 14, 

54, 55 
C -8G-13201 1000 mmf, +20%-10% 6 C30, 31 

C2I 28, 29 
C -8G-13025 
C -8G-12159 

150 mmf, ceramic, 5% 2 

30 mmf, ceramic, 5% 3 

C5 C -8G-13018 62 mmf, ±10% 
, 

C36 C -8G- 11891 51 mmf,. ceramic 1 

C17 C -8G-1 1731 1500 mmf, ±20 % C37 C-80-15638 .002 x 600 volts, 10% 1 

C12 C -8G-13017 15 mmf, +10 % RESISTORS 
C6 
C56 
C15 
C13 
C44 

C -8G -I 1484 
C -8G-1 1789 
A -8G-12495-6 
A -8G-12495-4 
C -8D-11304 

50 mmf, ±-10 % 
10 mmf, --L-10 % 
4.7 mmf, ±20% 
2.2 mmf, ±20% 
.02 mfd, 200 volts, ±20% 

RESISTORS 

R30, SI 

R34, SA, SB 

R32 
R15, 18 

A -10A -I3114 

A -11A -13I15 

C-981-27 
C-981-48 

Volume control (500K ohms) and 
switch 1 

Tone control (500K ohms) and 
radio -phono switch I 

220K ohms, 1/2 watt, 20% I 

68 ohms, 1/2 watt, 10% 2 
R4 C-962-79 27K ohms, I watt, 10% 1 R14 C -9B1-31 I megohm, 1/2 watt, 20% I 

RI C -9B1-21 22K ohms, 1/2 watt, 20% I R19, 16 C-982-80 33K ohms I watt, IO % 2 
R3 
R5 

C -9B1 -52 
C -9B 1-17 

150 ohms, 1/2 watt, 10 % 
4700 ohms, 1/2 watt, 20% I 

R24, 28 
R2I 

C-981-80 
C-981-79 

33K ohms, 1/2 watt, 10% 2 

27K ohms, 1/2 watt, 10% 1 

R6 C -981-1I 470 ohms, 1/2 watt, 20% I R8 C -9B2-76 15K ohms, I watt, 10% 
R9 
R2, Il 

C-981-19 
C -9B1-31 

10K ohms, 1/2 watt, 20% I 

I megohm, 1/2 watt, 20% 2 
R22 
R29 

C-961-23 
C-9BI-21 

47K ohms, 1/2 watt, 20% I 

22K ohms, 1/2 watt, 20% I 

RIO C -9B1-62 1000 ohms, 1/2 watt, 10% 1 R31 C-961-35 4.7 megohms, 1/2 watt, 20% I 

R23 C-981-34 3.3 megohms, 1/2 watt, 20% I R25, 27, 33 C-9 B I -29 470K ohms, 1/2 watt, 20% 3 

R7 C-9BI-50 100 ohms, 1/2 watt, 10% I R35 C-982-144 240 ohms, I watt, 5% I 

R12 C-9BI-45 39 ohms, 1/2 watt, 10% I R26 C-981-36 6.8 megohms, 1/2 watt, 20% I 

R36 C-982-71 5600 ohms, I watt, 10% I 
R 13, 20, 17 C_9BI-13 1000 ohms, 1/2 watt, 20% 2 

COILS R37 C-9BI-100 1.5 megohm, 1/2 watt, 10 % 
T3 B -13D-13027 FM oscillator coil assembly R38 C-961-1069 3.3 ohms, 1/2 waft, 5% 

B-5 1 8-1 3056 Core for FM oscillator coil COILS 
TI B -13E-13028 

B -51A-13058 
FM antenna coil assembly 
Core for FM antenna coil 

18 B -13A-15473 Input I.F. transformer, combination, 
455 kc. and 10.7 mc. I 

T6 B -13C-13029 
B -51A-13057 

FM R.F. coil assembly 
Core for FM R.F. coil 

T9 B -13B-15474 Second I.F. transformer, combination, 
455 kc. and 10.7 me. I 

T4 8-13D-13030 AM oscillator coil assembly T10 B -13M-15475 Ratio det. coil assembly 
B -51 A-12722 Core for B.C. oscillator coil 10.7 mc. I 

B-5 IA -12723 Core for B.C. ant. and R.F. coil L3 A -16A-13243 Loop loading coil 
T2 B -13E-13031 AM antenna coil assembly L4 A-14MA-I 1066-I Loop antenne ribbon I 

T7 13-13C-13032 AM R.F. coil assembly TRANSFORMERS 
LI 
15 

A -16A-13033 Choke coil assembly 
B_13D-12974 AM osc. shunt coil assembly 

MISCELLANEOUS 

T12 

TII 

B -12A-15385 

B-1 2C-13556 

Power transformer, primary, 50-60 
cycles. 105-125 volts A.C. I 

Output transformer, for speaker 1 

B-208-13553 
or 

B-201-12967 
A-158-12997 
A-158-13430 

Band change slide switch I 

Band change slide switch I 

7 prong, miniature tube socket I 

9 prong, miniature tube socket I 

L2 

SPEAKER 
B -18B-13585-2 Electrodynamic speaker, 12 -inch, 

less output transformer I 

MISCELLANEOUS 

C -2D-14437 Drive bracket assembly 1 
B -30A-13611 Dial scale 

A -25A-13019 Core grommets, for AM Band 3 B-58-13744 Knob, mahog. or wal. "Volume" 1 

A -3M-13020 Insert for core grommet 3 B -5B-13745 Knob, mahog. or wal. "Tone" I 

A -49A_12394 Spiral spring for FM cores 3 B -5B-13746 Knob, mahog. or wal. "Tuning" I 

A -2J -I 1041 Pointer tension spring, "M" shaped 
1 

B_5B-13747 Knob, mahog. or wal."Band 
switch" 1 

B -2D-12316 Tape guide I B -2G-13612 Escutcheon, mahog. or walnut I 

B -2J -I 2922 Rack tape, with teeth and pointer 
bracket I 

B -14M-11479 
A -3A -12933-I 

Line cord and plug 1 

Band switch shaft I 

B -2G-13613 Pointer A -55C-12935 Ball bearing I 

A-200-15016 Drive, pinion and lead screw 
assembly I 

B -47A -I 1094-4 
A -46A -I 1739 

Pilot lite and bracket auembly I 

Pilot lite, 6-8 volts, T-44 2 

A -15C-13174 Miniature socket, 7 prong 5 
MAIN CHASSIS PARTS A_15B-10440 Octal socket, 8 prong I 

CONDENSERS A -19B-12644 Loop antenne socket 1 

C49B, 49C, 
49A 

C50 
C27, 32, 33, 

A -8C-15387 Electrolytic, 20-20 x 450 volts; 
20 x 25 volts 

C -8D-10935 .005 mf x 600 volts I 

C -8D-10761 .01 mf x 400 volts, 20% 6 

B -7B-13050 
A-158-11538 
A -19B-!2468 
A-198-12170 

FM terminal strip I 

Speaker socket I 

Phono motor socket I 

Phono input socket I 

34, 45 RECORD CHANGER 
C57 
C41 

C -8D-10785 
A -8C -I3132 

.006 mf x 600 volts, 20 % 
Electrolytic, 10 mf s 50 volts 8-201-16345 246 Changer with cartridge 

C43 C -8D-10787 .001 x 600 volts, 20% Webster V42-2 cartridge 

C53,C26,C52 C-80-10770 .05 s 200 volts, 20 % NE -214 Tandem point needle 

©John F. Rider 
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VI 

12SA7 

CIOA 
1--.- 

Cloe 

4 

5 

o 

MONTGOMERY WARD RODELS 8)4J A -1527A, 
8). EA -15288A 

This radio is a condenser tuned receiver using a cut plate 
tracking mixer section and employs four tubes in a conventional 
superheterodyne circuit. The loop provides for signal pickup as 
well as the inductive component in the tuned circuit of the mixer 
stage. No provision is made for the use of an external antenna. 

T2 

Lu 

PLI 

.01 

CI 

T.05 

V2 

12SK7 

.01 

R2 

1M 
2.2 MEG. 

V3 

12507 

IO 
EG 

C3 1 
1-.47,000 

100 
MME 

= G11 

100 MMF 

R3 
10,000 500,000 

R5 G4 

.005 

C5 

R7 

470,000 

V4 

50L6 GT 

V2 V3 V4 V5 

7 2 7 7 7 7 

LMI 

*47 

3 2 

VS 

3525 GT 

NOTE- RESISTOR VALUES ARE IN OHMS. 

ALL RESISTORS ARE 1/2W. UNLESS OTHERWISE SPECIFIED. 

CAPACITOR VALUES ARE IN MFD. UNLESS OTHERWISE SPECIFIED. 

INDICATES ELECTRICAL GROUND 

/7177 INDICATES CHASSIS GROUND 

R10 

C7A - 
20 T 

2000 
1W C7B 

T 20 

55 C277 

LS1 

LAST RESISTOR SYMBOL - R -I0 
LAST CAPACITOR SYMBOL - C-10 

©John F. Rider 
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PAGE 19-36 MONT WARD 

DEL81A-1527A, MONTGOMERY WARD 
!- -152 8A 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts DC or 60 cycle 
AC, 25 watts 

4 Li. It, Ri 
Frequency Range Broadcast 540-1620 KC \ 
Intermediate Frequency 455 KC 

Antenna Built in loop 

Power Output 0.6 watt 

Speaker 5 inch P.M. f 
Voice Coil Impedance 3 ohms s t . 

Tube and Dial Lamp Complement 12SA7 Mixer 
12SK7 I.F. Amplifiers 
12SQ7 Detector & Audio 
50L6GT Power Amplifier 

L. a,.: c", R. R, 35Z5GT Rectifier 
Mazda No. 47 Dial Lamp 

For placement of these tubes, see the diagram showing 
layout. 

v, v, 
3572GT 501.VGT D 

DIAL CORD STRINGING INSTRUCTIONS 

C: 
'\ 

e 

I 

y....+ 
c. 

C 

R, Ry R} C 

, / / 
. ` 

N 
f ,. quip, v:.s< 

a 

aa; 

f. 

j / 
¡ 

r 

`, 

12SÁ7 

I 

i 

mmit 
cam, of c; 

V 
1 12S127 8 A T 

2 

-i.__ 

v, 
125G7Gf 

T 

3 :f 1 

i .. c - e F 

9214eß 

Across voice coil 
To chasis 
Maximum 

21/2 / 
TURNS 928427 LS, 

To restring the dial cable, pull the two control knobs and dial pointer from their shafts remove the chassis bolts and pull the chassis from the cabinet. Restring the dial drive with a 12 -inch length of 30 lb. test dial cord following the stringing sequence 
shown in the accompanying illustration. Reinstall the receiver chassis and replace the knobs. Set the tuning condenser at maxi- 
mum capacity and clip on the dial pointer so that its pointer falls 
on the left hand limit of the dial scale. 

ALIGNMENT PROCEDURE 

Output meter connection 
Generator ground 
Volume control position 

ALIGNMENT CHART 

Dummy Signal Generator Signal Radio Adjust 
Antenna Coupling Generator Tuned 

Frequency To 

Remarks 

0.01 mfd. cap. Connect to pin #5 of 455 kc 1000 kc A,B,C.D 
of 12SA7 through 
dummy ant. 

Adjust for max. Output. IF 
sensitivity for 50 milliwatt 
output is approx. 150 microvolts. 

None Do not couple directly 1500 kc 1500 kc E*F 
to loop, pickup gen- 
erator signal by 
radiation only 

Adjust for max. output. 

*Note - Calibration adjustment. 

John F. Rider 
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MODEL 84HA-1810A 
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MONT WARD PAGE 19-39 

MONTGOMERY WARD MODEL 841iA-1810A 

This radio is a condenser tuned receiver using a cut plate 
tracking mixer section in the BC band and uncut plates in a 
conventional two section gang for FM reception. The built-in 
loop provides pickup for both the BC and FM bands. The BC 
section of the loop acts as the mixer stage coil while the FM 
section of the loop is coupled to the FM mixer stage coil. A 

single terminal (Back cover) is provided for an external BC 
antenna and a pair of terminals (D -D) are provided for a 300 - 
ohm FM antenna transmission line for an external FM antenna. 
For FM reception the IF amplifier consists of two conventional 
amplifier stages feeding. a ratio detector circuit. On the BC 
band the second IF amplifier stage becomes a conventional 
diode detector circuit using the control grid on the second IF 
amplifier tube as a diode plate. Since the receiver operates 
from AC and DC current, a separate ground buss is used and 
isolated from the chassis. 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts DC or 60 
cycle AC, 28 watts 

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

Intermediate Frequency 455 KC/10.7 MC 

Antenna Built in loop. Provisions 
for external BC and FM 
antennas. 

Power Output 1.5 watts max. 

Speaker 4 X 6 -inch PM. 

Voice Coil Impedance 3.2 ohms 

Tube and Dial Lamp Complement 12BE6 Mixer/Osc. 
6B16, 1st I.F. Amp. 
6BJ6, 2nd I.F. Amp. (FM) 
& Detector (BC) 
12AL5 Ratio Detector (FM) 
12SQ7 Audio Amp. 
35L6GT Power Amp. 
35Z5GT Rectifier 
Mazda No. 47 Dial Lamp 

For placement of these tubes, see the diagram showing tube 
layout. 

DIAL CORD STRINGING INSTRUCTIONS 

To restring the dial cable, pull the four control knobs from 
their shafts, remove the chassis bolts and pull the chassis from 
the cabinet. Restring the dial drive with a 48 -inch length of 
30-1b. test dial cord following the stringing sequence shown in 
the accompanying illustration. With the gang condenser at 
maximum capacity (closed) attach the dial pointer to the drive 
string and line it up with the left hand #1 index marker on the 
diffuser plate. 

DIAL DRIVE 
SHOWN FOR 
MAX. GANG 
CAPACITY OR 
INDEXING POSITION 

LINE UP POINTER 

WITH LEFT HAND 

DIAL INDEX MARK 
ON DIFFUSER PLATE 

2 TURNS 

ALIGNMENT PROCEDURE 

Generator connection See chart 

Generator ground To chassis 

Output meter connection Across voice coil 

Electronic voltmeter connection See chart 

Volume control position Maximum 

Tone control position Optional 

NOTE - Index marks are provided on the diffuser plate to sup- 
plement the dial scale when the chassis is removed from the 
cabinet for alignment. Check the pointer position with the gang 
fully closed to make sure it lines up with the first marker 
before starting the alignment procedure outlined below. 

2 

9 

058 447 

The standard RMA dummy specified in the alignment chart 
consists of a 200 mmf condenser in series with a 20 uh r -f 
choke which is shunted by a 400 mmf condenser in series with 
a 400 ohm carbon resistor. 

The loop antenna must be connected during alignment. 

°John F. Rider 
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PAGE 19-40 MONT WARD 

MODEL 81}HA-1810A MONTGOMERY WARD 

ALIGNMENT CHART 

Radio Diffuser 
Signal Signal Range Plate 

Step Dummy Generator Generator Switch Index Adjust Remarks 
Antenna Coupling Frequency Position Mark 

.01 mfd. To stator plates 455 kc 2 None A,B,b.D Adjust for max. audio output at 
of high cap. (Midscale) voice coil. Keep audio output 
mixer section below 50 mw to avoid AVC action. 

2. .01 mfd. To stator plates 10.7 me 1 None E.F,G.H Adjust for max. DC voltage between 
cap. of low cap. (No modulation) (Midscale) pin 07 of the 6AL5 and ground buss. 

mixer section Connect a 500,000 ohm resistor in 
series with voltmeter probe. Use 
just enough signal generator output 
to obtain approx. 2 volts at the 
electronic voltmeter. 

3. After completing the adjustments required by step 2. detune the signal generator on each side of 10.7 me and note the 
generator dial or frequency reading for one half of the DC voltage measured by the electronic voltmeter. Use just enough 
signal generator output to obtain a maximum of 2 volts at the center frequency of the IF channel. Set the signal generator 
frequency at the midpoint of the two readings obtained above and align the FM detector transformer as follows: 

4. Withuut changing the setup, adjust the primary of the FM detector transformer (I) for maximum DC voltage. Disconnect 
the electronic voltmeter probe and reconnect it at the junction of R13 and R14 using the 500.000 -ohm resistor as before 
for isolation. Adjust the secondary of the FM detector (J) for the null or zero DC voltage. This completes the IF ampli- 
fier adjustment. 

5. Std. To BC antenna 15C0 kc 2 #4 K,L Adjust for max. audio output as 
RMA terminal on in step 1. 

dummy cabinet back 
600 kc 2 #3 M 

6. 300 -ohm To terminals 108 me 1 M5 0N,O Adjust for max. DC voltage as 
carbon "D -D" on rear in step 2. 
resistor chassis apron. 

Connect resistor 
to high side or 
ungrounded 
terminal 

*Calibration adjustment. 

V2 V3 V4 - MAC SOAC - 3010 0440 -244C 
A ere are de, SR 

in7- - - © ®1 NC AL 
O.T-.23 

1 

e- m 
-4140 a- 

070, AAC .3C 
126E6 OTp O A 0O 

.11 -- VS V6 -IIt c p0IITAC MI 
A APPROXIMATE u 4pYpb 40TO t AC 

O O 

'4DICfr 'gee' - Iao -0.E 0 

`CAUTION- At NOTE MS ;:::. IS 

MOTE! - 
I. SOCKET VIEWS AWE AOTTON VIEWS. 
L ALL VOLTAKS ARE 11050 EO ARWEEN TUSO SOCKET TERWNALS D ELECTRICAL AROUND SUSS INOT CHASSIS) 

IN ZERO SMIIAL INPUT. MORO TWO REDNAS ARE SHORN TOE FIRST IS FOR TM TNt SECOND FOR AC. 

LOIS VOLTASE - IIT V. AG. AC VOLTKS SHOWN WILL N 00 WREN OPCRATIIM FOCS ADC LINE. 

4. ALL VOLTA US SHOWN ARE DC UNLESS ISE SPECIFIED. 

5. DC VOLTAKS SHOWN WERE 5EAS0000 WITH AN ELECTRONIC VOL 

L -NC- PC CONIISCTIOl1. IVOLTAKS SHOWN FOR THIS TENNINAL ONLY WREN TERMINAL IS USED AI A TIE LIM). 

T. 5W- NOT ME ADAALE. IREADRM AENERALLY MEAMINSLENN I. 

It r 1 SPACE PROVIDED FOR SERVICE METER 010015M. 

ALL NUADIMMS TANOM WITR LINE PLUS POLARIZED SO THAT OWOIRM DUSS 

AND CHASSIS AILO AT THE SAME POTENTIAL WITH CHASSIS 51005060. 

MY 445 
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Ref. No. 

R-23 
R-24 
R-25 
R-27 
R-28 
R-39,30,31 

MONTGOMERY WARD 

REPLACEMENT PARTS LIST 
Part No. Description 

RESISTORS (Cont.) 

T 1 

T-2 

T-3 

T-4 
T-5 
T-6 
T-7 
L-1 

RC20AE 151K 
RC20AE 101M 
RC30AE561K 
RC20AE 120K 
RC20AE270K 
RC20AE 100K 

150 ohms i watt, carbon 
100 ohms i watt, carbon 
560 ohms 1 watt, carbon 
12 ohms z watt, carbon 
27 ohms watt, carbon 
10 ohms z watt, carbon 

TRANSFORMERS AND COILS 

51A1061 

51A1062 

51B1063 

50B399 
50B400 
50B401 
55B111 
57C 121 

L-2,3,4,5, 53A136 
6,7 

PL -1 

SO -1 

Transformer, FM mixer 
stage 
Transformer, FM osc. 
stage 
Transformer, AM osc. 
stage 
Transformer, 1st IF 
Transformer, 2nd IF 
Transformer, FM detector 
Transformer, audio output 
Loop antenna (cabinet 
back) 
Coil, RF choke 

PLUGS AND SOCKETS 

87B1669 
6A308 
6A296 
36A029 
86B069 

Line cord and plug 
Socket, miniature (tube) 
Socket, octal 
Phono jack 
Socket, pilot light 

SO, 
1.7 

R6 

te 
C9 

t3 _ 
T3 

co R T- 
Cin C,, 

C3 

L, 

MISCELLANEOUS 

" 
R, 

S-1 60B328 Bind switch assembly C2 

88A379 Terminal strip, antenna Cl 

(D -D) 
76A397 Lock, line cord R4 

82A 151 Pointer, dial 
22B210 Dial scale 
67A822 Bracket, dial light 

diffuser 
8B806 Diffuser, dial light 
38A019 Dial cord 
75A012 Spring, dial drive 

LS -1 
15B068-3 Knob 
85B076 Speaker 

MODEL 84.HA-1810A 

\ 

/ 

/ 

,. 
JI C 1- 1 7 IO II H 11 

L F I -- e -` 5 .d 

1;1 ® ® ® 
_I\ 

MORN aa«.i 
l .i 

C12 C13 R7 C33 C15T50R,0R4 
C,, 

R-1 
R-3,8,12, 
26 

RC20AE 223K 
RC20AE331M 

RESISTORS: 

22,000 ohms z watt, carbon 
330 ohms 21 watt, carbon 

R-4 RC20AE 102M 1000 ohms z watt, carbon 
R-5 RC20AE 105M 1 megohm watt, carbon 
R-6 RC20AE225M 2.2 megohm z watt, carbon 
R-7,11 RC20AE680K 68 ohms i watt, carbon 
R-9,13, RC20AE473M 47,000 ohms i watt, carbon 
14,17 
R-10.21 RC20AE334M 330,000 ohms 12 watt, carbon 
R-15,16 RC20AE682K 6800 ohms Z watt, carbon 
R-18 25B624 2 megohm volume control 
R-19 RC20AE565M 5.6 megohms z watt, carbon 
R-20 RC20AE474M 470,000 ohms z watt, carbon 
R-22 25B 758 500,000 ohms, tone control 

(switch S2; 

L 
s, 

... 
COW.. 

1.. ul-.W) 

9 ts (71Ì C'c Ci.7 C32 R11 R12 
Ra 

R3 R5 C22 T2 ß21 C31 C24 C23 R20 R16 C2e R2 

Ref. No. 

C-1,2 
C-3 
C -4 
C-5 
C-6 
C-7 

Part No. Description 
CONDENSERS 

CC26UK101K 
CC21UK470K 
CC21UK510J 
47A177 
CC21UK050K 
46AY503J 

C-8,32,33, 47B20A102N5 
35 
C-9,28 CM20A221M 
C-10,11,12,47%168 
13,14,17, 
18,36 
C-15,16,20 CM20A471M 
C-19,23 471320A202M5 
C-21.27 45A121 
C-24 46AU104J 

C-25,31 

C-26 

C-29 

C-30 

46AZ103J 

46AZ402J 

46AG103J 

45B130 

C-34 48C203 

C26 52 

C22 C25 R22 R26 

92X445 

100 mmf. 500 V., ceramic 
47 mmf. 500 V., ceramic 
51 mmf. 500 V., ceramic 
1000 mmf. 500 V., ceramic 
5 mmf. 500 V., ceramic 
.05 mfd. 600 V., tubular 
paper 
1000 mmf. 500 V., ceramic 

220 mmf. 500 V., mica 
.005 mfd. 500 V., ceramic 

470 mmf. 500 V., mica 
2000 mmf. 500 V., ceramic 
10 mfd. 25 V., electrolytic 
.1 mfd. 200 V., tubular 
paper 
.01 mfd. 600 V., tubular 
paper 
.004 mfd. 600 V., tubular 
paper 
.01 mfd. 600 V., molded 
paper 
40-40-20 mfd. 150 V., 
electrolytic 
Capacitor, main tuning 

©John F. Rider 
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MODEL 8L iiA-1810C 
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MODEL 8411A -1810C MONTGOMERY WARD 

L. 50 Cv h T, Ra7R1Cn(C)CnRseC,SGaT)I. R, 1CinR:RpCs: L4Ru 
R 

RJR. 

.19 \ 

I I 

C. R. 1; RG,11nRi,Li.C;.C,,C;,R,.R;,RuR,vC7eCj,R;.R,C,º Ca C76 

Rie R1 

NOTE - Index marks are provided on the diffuser plate to sup- 
plement the dial scale when the chassis is removed from the 
cabinet for alignment. Check the pointer position with the gang 
fully closed to make sure it lines up with the first marker 
before starting the alignment procedure outlined below. 

The standard RMA dummy specified in the alignment chart 
consists of a 200 mmf condenser in series with a 20 uh r -f 
choke which is shunted by a 400 mmf condenser in series with 
a 400 ohm carbon resistor. 

The loop antenna must be connected during alignment. 
ALIGNMENT PROCEDURE 

Generator connection See chart 

Generator ground To chassis 

Output meter connection Across voice coil 

Electronic voltmeter connection See chart 

Volume control position Maximum 

Tone control position Optional 
ALIGNMENT CHART 

Signal 
Step Dummy Generator 

Antenna Coupling 

Signal 
Generator 
Frequency 

Radio 
Range 
Switch 
Position 

Diffuser 
Plate 
Index 
Mark 

Adjust Remarks 

1. .01 mfd. 
cap. 

To stator plates 455 kc 2 

of high cap. 
mixer section 

None A,B,C,D 
(Midscale) 

Adjust for max. audio output at 
voice coil. Keep audio output 
below 50 mw to avoid AVC action. 

2. .01 nifd. 
cap. 

To stator plates 10.7 me 1 

of low cap. (No modulation) 
mixer section 

None E,F,G,H 
(Midscale) 

Adjust for max. DC voltage between 
pin #7 of the 12AL5 and ground. buss. 
Connect a 500,000 ohm resistor in 
series with voltmeter probe. Use 
just enough signal generator output 
to obtain approx. 2 volts at the 
electronic voltmeter. 

3. After completing the adjustments required by step 2. detune the signal generator on each side of 10.7 me and note the 
generator dial or frequency reading for one half of the DC voltage measured by the electronic voltmeter. Use just enough 
signal generator output to obtain a maximum of 2 volts at the center frequency of the IF channel. Set the signal generator 
frequency at the midpoint of the two readings obtained above and align the FM detector transformer as follows: 

4. Without changing the setup, adjust the primary of the FM detector transformer (I) for maximum DC voltage. Disconnect 
the electronic voltmeter probe and reconnect it at the junction of R13 and R14 using the 500,000 -ohm resistor as before 
for isolation. Adjust the secondary of the FM detector (J) for the null or zero DC voltage. This completes the ÌF ampli- 
fier adjustment. 

5. Std. 
RMA 
dummy 

To BC antenna 
terminal on 
cabinet back 

6. 300 -ohm 
carbon 
resistor 

To terminals 
"D -D" on rear 
chassis apron. 
Connect resistor 
to high side or 
ungrounded 
terminal 

1500 kc 2 #4 K,L Adjust for max. audio output as 
in step 1. 

600 kc 2 #3 M 

108 me 1 #5 N,O Adjust for max. DC voltage as 
in step 2. 

*Calibration adjustment. 

°John F. Rider 
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Ref. No. Part No. 

C-1,2 
C-3 
C-4 
C-5.8.32, 
33.35 
C-6 
C-7 

MONTGOMERY WARD 

REPLACEMENT PARTS LIST 

Description Ref. No. Part No. 

CONDENSERS 

CC26UK101K 
CC21UK470K 
CC21UK510J 
47B201102N5 

CC21UK050K 
46AY503J 

C-9,28 CM20A221M 
C-10,11, 479168 
12,13,14, 
17.18,36 
C-15,16,20 CM20A471M 
C-19, 47B20A202M5 
C-21,27 45A121 
C-23,25,31 46AZ1031 

C-24 46AU104J 

C-26 46AZ402J 

C -29 46AR5031 

C-30 45B130 

C-34 48C203 
C-37 CM20A101M 

R-1 
R-3.8,12, 
26 
R-4 
R-5 
R-6 
R-7,11 
R-9,13, 
14,17 
R-10.21 
R-15,16 
R-18 
R-19 

RC20AE223K 
RC20AE331M 

RC20AE 102M 
RC20AE105M 
RC20AE225M 
RC20AE680K 
RC20AE473M 

RC20AE334M 
RC204E682K 
25B624 
RC20AE565M 

R-20 RC20AE474M 
R-22 25E758 

R-23 
R-24 
R-25 
R-27 

RC20AE151K 
RC30AE 221M 
RC30AE561K 
RC20AE120K 

100 mmf. 500 V., ceramic 
47 mmf. 500 V., ceramic 
51 mmf. 500 V.. ceramic 
1000 mmf. 500 V., ceramic 

5 mmf. 500 V., ceramic 
.05 mfd. 600 V., tubular 
paper 
220 mmf. 500 V., mica 
.005 mfd. 500 V., ceramic 

470 mmf. 500 V., mica 
2000 mmf. 500 V., ceramic 
10 mfd. 25 V., electrolytic 
.01 mfd. 600V., tubular 
paper 
.1 mfd. 200 V., tubular 
paper. 
.004 mfd. 600 V., tubular 
paper 
.05 mid. 600 V., molded 
paper 
40-40-20 mfd. 150 V., 
electrolytic 
Capacitor, main tuning 
100 mmf 500V., mica 

RESISTORS 

22,000 ohms watt, carbon 
330 ohms z watt, carbon 

1000 ohms watt, carbon 
1 megohm z watt, carbon 
2.2 megohm i watt, carbon 
68 ohms i watt, carbon 
47,000 ohms z watt, carbon 

330,000 ohms z watt, carbon 
6800 ohms z watt, carbon 
2 megohm volume control 
5.6 megohms á watt. carbon 
470,000 ohms z watt, carbon 
500,000 ohms, tone control 
(switch S2) 
150 ohms z watt, carbon 
220 ohms 1 watt, carbon 15B142-5 
560 ohms 1 watt, carbon 
12 ohms é watt, carbon LS -1 85B076 

MODEL 8L.HA-1810C 

Description 

RESISTORS (Cont.) 

R-28 13C20AE270K 
R-39,30,31 RC20AE100K 

T-1 

T-2 

T-3 

T-4 
T-5 
T-6 
T-7 
L-1 
L-2,3,4, 
5,6,7 
L-8 

PL -1 

SO -1 

27 ohms , watt, carbon 
10 ohms z watt, carbon 

TRANSFORMERS AND COILS 

5111061 

5111062 

51B1063 

50B399 
50B400 
50B401 
55B111 
57C121 
531153 

531137 

87B1669 
61308 
61296 
36A021 
86B069 

Transformer, FM mixer 
stage 
Transformer. FM osc. 
stage 
Transformer. AM osc. 
stage 
Transformer, 1st IF 
Transformer, 2nd IF 
Transformer. FM detector 
Transformer, audio output 
Loop antenna (cabinet back) 
Coil, RF choke 

Coil, power line 

PLUGS AND SOCKETS 

N 

/ 

/ 

\ 
S . 

s 7 
_ 1 9 - /t /1 /f 

r i Fs »a .é. rd 

i 
% ® j á 

-0 

1400.0112. GM ROL 

Line cord and plug 
Socket, miniature (tube) 
Socket, octal 
Phono jack 
Socket, pilot light 

MISCELLANEOUS 

Band switch assembly 
Terminal strip, antenna 
(D -D) 
Lock, line cord 
Pointer, dial 
Dial scale 
Bracket, dial light 
diffuser. 
Diffuser, dial light 
Dial cord 
Spring, dial drive 
Knob, VOLUME & 

TUNING controls 
Knob, TONE & 

RANGE controls. 
Speaker 

S-1 
TS -1 

60B328 
88A379 

76A397 
821151 
22B210 
67A822 

8B806 
38A001 
751012 
15B067-5 

V, T, íI1 V, T. 

1i 11 fl' 1 I 1 1 
V/ 1'; ¡2i' V. LM, V, 4j (5) !,N L\ O¡ K ,P4) C,4 ... . MAZDA 47 - _. .. ._ 

- 92X446 

G L, 
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MONT WARD PAGE 19-47 

MONTGOMERY WARD 

ALIGNMENT PROCEDURE 
VOLUME CONTROL - MAXIMUM FOR ALL ADJUST- 

MENTS. 

Tone control - In "HIGH" position. 
Connect radio chassis to ground connection of Sig- 

nal Generator. 
Allow the chassis and signal generator to "heat 

up" for several minutes. 

MODEL 84KR-2716A 

The following equipment is required for aligning: 
A signal generator which will provide an accurate- 

ly calibrated signal at the test frequencies as listed. 
Output indicating meter; non-metallic screw driver. 
Dummy antennas - .1 mfd., 200 mmfd. 
Place loop antenna in its normal relation to the 

chassis. 

Signal Generator 
Connection 
To Radio 

Condenser 
Setting 

Adjust Trimmers 
To Maximum Frequency 

Setting 
Dummy 
Antenna 

455 kc .1 Mfd. 6SA7, Pin 8 Turn rotor plates 
to full open 

1st IF Transformer. 
2nd IF Transformer. 

1620 kc 200 Mmfd. Antenna Lead Turn rotor plates 
to full open 

Osc. trimmer on tun - 
ing condenser. 

1400 kc 200 Mmfd. Antenna Lead Tune rotor to 
maximum output. 

RF Section trimmer on tun - 
ing condenser. Antenna 
trimmer on loop antenna. 

The dial pointer may be adjusted to the scale calibration by slipping the pointer on the dial cord. 

RECEIVER STAGE 
The following table lists the sensitivity at the input of each stage. The 
receiver should be tuned to 1000 KC for all readings. All measure- 
ments are based on an output of .5 watts. This may be measured 
by disconnecting the spetsker voice coil and substituting a 3.2 ohm, 
5 watt resister across the secondary winding of the output transform - 

SENSITIVITIES 
er. A reading of 1.26 volts across this resistor will be equivalent to a 
.5 watt output with the speaker connected. The volume control must 
be set to maximum. The signal source must be an accurately cali- 
brated signal generator capable of supply both 1000 KC and 455 
KC signals modulated 30% with a 400 cycle audio signal. Variations 
of Plus or Minus 25% are usually permissible. 

SIGNAL GENERATOR 
INPUT FOR 

.5 WATT 
OUTPUT 

Frequency Coupling 
Capacitor 

Connection to 
Reciever 

Ground 
Connection 

1000 kc 200 mmf or RMA 
Dummy Antenna 

External Antenna 
Lead 

Chassis 5 microvolts 

1000 kc .05 mfd. 6SA7 Mixer, Pin 8 Same as above 175 microvolts 
455 kc. .05 mfd. 6SA7 Mixer, Pin 8 Same as above 160 microvolts 
455 kc. .05 mfd. 6SK7 1-F, Pin 4 Same as above 1600 microvolts 
400 cycles .05 mfd. 6507 1st A -F, Pin 2 Same as above .12 volts 
400 cycles .05 mfd. 6V6GT Output, Pin 5 Same as above 4.32 volts 

BLACK B 
WHITE 6SK( 

RF 

56045 
LOOP ASSEMBLY INCLUDES 

LOOP, CONDENSER, RESISTOR ,WIRE B PLUG. 

LOOP 
SOCKET 

26263 CORD 

LAMP SOCKET 

26222 

ASSEMBLY. 

dI//6SA7 

6SK7 6507 MIXER I.F. 
2 ND. DET 6V6GT 5 y GT 

1 ST.A.F OUTPUT 
r 

RECT 

65A1 65X1 

O SC. N.F 
LOCATION OF TRIMMERS 

ON SETS WITH 
BOTTOM TRIMMERS 

PHONO 
INPUT 

PHONO 
MOTOR 

SOCKET 

(2556 
BUSKING 
2560 B 

GROMMET 

TO TOP RIGHT 
PULLEY. 

TURNS 

KNOB END 

TO SPRING B 

LEFT PULLEY. 

ENLARGED VIEW 
OF PULLEY WITH 
TUNING CONDENSER 
CLOSED. 
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PAGE 19-48 MONT WARD 

MODEL 814X. -2716A 

005 400 

33,000 
22000 

VIEW AT K 

RADIO-RHONO-TONE 

5710 

RECEPTACLE -PRONO MOTOR 25700 PRONO SOCKET 

MONTGOMERY WARD 

Ref. 
No. Part No. Description 

25690 

26220 
SPEAKER CABLE 

005 00 

25723 
TRANS. 

005 -600 

Qty. Used 
In Set 

CAPACITORS 
26221 .000015 Ceramic 1 

C 1-2-3 25592 Gang Tuning Capacitor 
Trimmers 1 

25688 Electrolytic 15-15 Mfd. 
450V., 20 Mfd. 25V 1 

8878 .05 Mfd.-600V, Tubular 1 

8661 .05 Mfd.-200V. Tubular 5 
17646 .005 Mfd.-400V. Tubular 3 
17647 .1 Mfd.-400V. Tubular 1 

8583 .01 Mfd. - 400V Tubular 1 

14370 .0002 Mfd. Mica 1 

8872 .0001 Mfd. Mica 1 

25689 .005 Mfd. 600V. Moulded 2 
25964 70 Mmfd. Mica 1 

14061 .005 MMFD-600V Tubular 1 

RESISTORS 
25414 1000 Ohm T/sW. Carbon 1 

25742 330 Ohm 2W. Carbon 1 

25085 470 Ohm 1/2W. Carbon 2 

25721 22,000 Ohm, 2W. Carbon 1 

25038 22,000 Ohm 1/2W. Carbon 2 

25144 33,000 Ohm 1/2W. Carbon 1 

25042 470,000 Ohm 1/2W. Carbon 1 

8885 100,000 Ohm 1/2W. Carbon 2 

25041 220,000 Ohm 1/2W. Carbon 2 

8766 1,000,000 Ohm 1/2W. Car- 
bon 3 

25134 2.2 Megohm %W. Carbon 1 

14365 15 Megohm %W. Carbon 1 

R 1 25690 Volume Control With 
Switch S2 1 

TRANSFORMERS AND COILS 
T 1 25965 Loop Antenna 1 

T 2 25724 Coil - Oscillator ... 1 

T 3 25597 Coil - RF .. 1 

T 4 25715 Transformer - IF Input.. 1 

T 5 25714 Transformer - IF Output 1 

T 6 26226 Transformer - Output 
Speaker 1 

25723 Transformer - Power -- 
60 cycle 1 

5 MEG 1 MEG 

470,000 

220,000 200 NM r 22,000 2 W 

Ref. 
No. Part No. 

00,000 

470 22,000 IO0 MM 

Description 

25336 

25596 
BEARING 

IS -450 

15-450 

20 25 

25006 
LOOP 
SOCKET. 

Qty. Used 
In Set 

DIAL AND DRIVE ASSEMBLY 

25596 Bearing for Wood Pulleys 3 
25572 Bracket - Tuning Conden- 

ser - Front 1 

25573 Bracket Tuning Conden- 
ser - Rear 1 

26263 Cord -Dial 1 

26213 Dial Scale - Plastic 1 

26223 Dial Pointer 1 

26209 Knob - Tone 1 

26208 Knob - Volume - Tuning 2 
25336 Pulley -. Wood - Small 3 
25933 Pulley - Manual Dr i v e 

With Shaft 1 

25607 Rubber - Grommets . 3 
26026 Screw - Set for Worm 

Gear (Tuning Conden- 
ser) 2 

26222 Socket - Dial Lamp 2 
25963 Spring - Dial Cord 1 

26187 Track 1 

26191B Dial - Escutcheon 1 

MISCELLANEOUS 

26264 6x9" EM SPEAKER - With 
Transformer and Plug 

25620 Socket - Octal 
25700 Receptacle - Phono Motor 
25006 Socket - For Loop Antenna 
25710 Socket - Phono Pick-up 
25562 Switch - Tone .. 
25068 Cord - AC and Plug 
25693 Plug - For Loop 

RECORD CHANGER PARTS 

26034 Motor, 60 cycle, 117 volts 
26035 Shure P-30 Crystal Pickup 

Cartridge and Needle 
26036 Replacement Needle Only 
26116 Storage Shaft Assembly 

©John F. Rider 
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PAGE 19-50 MONT WARD 

MODEL 8/.KR-2723A MONTGOMERY WARD 

ALIGNMENT PROCEDURE 
VOLUME CONTROL - MAXIMUM FOR ALL ADJUST- The following equipment is required for aligning: 

MENTS. A signal generator which will provide an accurate - 
Tone control - In "HIGH" position. ly calibrated signal at the test frequencies as listed. 

Connect radio chassis to ground connection of Sig- Output indicating meter; non-metallic screw driver. 
nal Generator. Dummy antennas - .1 mfd., 200 mmfd. 

Allow the chassis and signal generator to "heat Place loop antenna in its normal relation to the 
up" for several minutes. chassis. 

Signal Generator 
Connection Condenser Adjust Trimmers 

Frequency 
Setting 

Dummy 
Antenna 

To Radio Setting To Maximum 

455 kc .1 Mfd. 6SA7, Pin 8 Turn rotor plates 
to full open 

1st IF Transformer. 
2nd IF Transformer. 

1620 kc 200 Mmfd. Antenna Lead Turn rotor plates 
to full open 

Osc. trimmer on tun - 
ing condenser. 

1400 kc 200 Mmfd. Antenna Lead Tune rotor to 
maximum output. 

RF Section trimmer on tun - 
ing condenser. Antenna 
trimmer on loop antenna. 

The dial pointer may be adjusted to the scale calibration by slipping the pointer on the dial cord. 

RECEIVER STAGE SENSITIVITIES 
The following table lists the sensitivity at the input of each stage. The er. A reading of 1.26 volts across this resistor will be equivalent to a 

receiver should be tuned to 1000 KC for all readings. All measure- .5 watt output with the speaker connected. The volume control must 

menu are based on an output of .5 watts. This may be measured be set to maximum. The signal source must be an accurately cali- 
brated signal generator capable of supply both 1000 KC and 455 

by disconnecting the speaker voice coil and substituting a 3.2 ohm, KC signals modulated 30% with a 400 cycle audio signal. Variations 
5 watt resister across the secondary winding of the output transform- of Plus or Minus 25% are usually permissible. 

SIGNAL GENERATOR 
INPUT FOR 

Frequency 
Coupling 
Capacitor 

Connection to 
Reciever 

Ground 
Connection 

.5 WATT 
OUTPUT 

1000 kc 200 mmf or RMA 
Dummy Antenna 

External Antenna 
Lead 

Chassis 5 microvolts 

1000 kc .05 mfd. 6SA7 Mixer, Pin 8 Same as above 175 microvolts 

455 kc. .05 mfd. 6SA7 Mixer, Pin 8 Same as above 160 microvolts 

455 kc. .05 mfd. 6SK7 1-F, Pin 4 Same as above 1600 microvolts 

400 cycles .05 mfd. 6SA7 1st A -F, Pin 2 Same as above .12 volts 

400 cycles .05 mfd. 6V6GT Output, Pin 5 Same as above 4.32 volts 

T, ss, 
LAMP SOCKEI 

26222 
IUF nN.. all nFEN B 

TE 
SO* 

wl 

1 .` i['1 MIÌ 
I 

O 
'=', O 26223 11111OSC TPIM 

PUNTER O aá T RNS 

1 

® 
NF 1RIN 

N 

O ® ,IuI OI-.00 - 
IOt} I 

25584 

O. ¡ 
- 

V 

26263 CORD 
ASSEMBLY 

NM 

OSC RF 
LOGAT ION OF TRIMMERS 

On SETS olTel 
TRIMMERS 

BUSMINO i0 SPRING B 

í560]B LEFY PULLEY 
GROMMET ENLARGED VIEW 

OF PULIFr WITN 

TUNING CONCERNEI, 
BOTTOM 

CLOSE _ // / I II 
Il 

BLM1_K B fll 
. WNITE 

6SK7 
RF - 

2602S . 

LOOP ASSEMBLY INCLUDES LOOP 
LDOP,GONDENCER,RESISTOR,WIRE a PLUG 

SOCKET 

MIXER6SA7 
61 FK7 6S07 

2ND DET 6V6GT 5Y3GT 
IST AF OUTPUT REGT 

I,INPUT if 
PHONO 

SOC 
OR 
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MONT WARD PAGE 19-51 

22 MEG MEG 

viEW AT 

RADIO- RHOHO - TONE 

005-600 

25710 

RECEPTACLE-0H0N0 MOTOR 25700 PHONO SOCKET 

MONTGOMERY WARD 

26220 
SPEAKER CABLE 

220,000 200 MMF 22,000 2 W 

25562 

MODEL 84KR-2723A 

25592 

470 22,000 100 MMF 470 

25933 
SHAFT e 
PULLEY 

26187 TRACK 

25336 
PULLEY 

25596 
BEARING 

5-450 

5-450 

20-25 

25006 
LOOP 
SOCKET 

Ref. 
No. 

Qty. Used 
Part No. Description In Set Ref. 

No. 
Qty. Used 

Part No. Description In Set 

CAPACITORS 
26221 .000015 Ceramic 

DIAL AND DRIVE ASSEMBLY 

C 1-2.3 25592 Gang Tuning Capacitor 25596 Bearing for Wood Pulleys 3 
Trimmers 

25688 Electrolytic 15-15 Mfd. 
25572 Bracket - Tuning Conden- 

ser - Front 
450V., 20 Mfd. 25V 

8878 .05 Mfd.-600V, Tubular 
25573 Bracket - Tuning Conden- 

ser - Rear 
8661 .05 Mfd.-200V. Tubular 5 26263 Cord -Dial 

17646 .005 Mfd.-400V. Tubular 3 26214 Dial Scale - Plastic ... 
17647 .1 Mfd.-400V. Tubular 1 26223 Dial Pointer 
8583 .01 Mfd. - 400V Tubular 1 26209 Knob - Tone 

14370 .0002 Mfd. Mica 1 26208 Knob - Volume - Tuning 2 

8872 .0001 Mfd. Mica 1 25336 Pulley - Wood - Small 3 

25689 .005 Mfd. 600V. Moulded 2 25933 Pulley - Manual Drive 
25964 70 Mmfd. Mica 1 With Shaft 1 

14061 .005 MMFD-600V Tubular 1 25607 Rubber - Grommets 3 

RESISTORS 
26026 Screw - Set for Worm 

Gear (Tuning Conden- 
25414 1000 Ohm 1/2W. Carbon ser) 2 

25742 330 Ohm 2W. Carbon 26222 Socket - Dial Lamp ... . 2 

25085 470 Ohm 1/2W. Carbon 2 25963 Spring - Dial Cord 
25721 22,000 Ohm, 2W. Carbon 1 26187 Track 
25038 22,000 Ohm 1/2W. Carbon 2 26192 Dial - Escutcheon 
25144 33,000 Ohm 1/2W. Carbon 1 

25042 470,000 Ohm Y/W. Carbcn 1 MISCELLANEOUS 
8885 100,000 Ohm 1/2W. Carbon 2 

25041 220,000 Ohm 1W. Carbon 2 26264 6x9" EM SPEAKER - With 
8766 1,000,000 Ohm 1/2W. Car- Transformer and Plug 

bon 3 25620 Socket - Octal 6 
25134 2.2 Megohm 1/2W. Carbon 1 25700 Receptacle - Phono Motor 
14365 15 MegolTm 1/2W. Carbon 1 25006 Socket - For Loop Antenna 

R 1 25690 Volume Control with 25008 Socket - Phono Pick-up 
Switch 52 1 Si 25562 Switch - Tone 

TRANSFORMERS AND COILS 25068 Cord - AC and Plug 
25693 Plug - For Loop 

T 1 25965 Loop Antenna 
T 2 

T 3 

25724 Coil - Oscillator ... . 

25597 Coil - RF RECORD CHANGER PARTS 

T 4 

T 5 

25715 Transformer - IF Input 
25714 Transformer - IF Output 26034 Motor, 60 cycle, 117 volts 

T 6 26226 Transformer - Output 26035 Shure P-30 Crystal Pickup 

Speaker Cartridge and Needle 

25723 Transformer - Power - 26036 Replacement Needle Only 
60 cycle 26116 Storage Shaft Assembly. 
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MODELS 8LjWG-1801}D, MONTGOMERY WARD 
3LWG-1806A 
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MONT WARD PAGE 19-53 

1400 KC 
INDEX LINE 

MONTGOMERY WARD 

DIAL CALIBRATION 

In order to align the receiver, the dial pointer must be 
positioned on the dial string correctly with reference to the 
dial. Index lines are provided on the dial light diffuser for 
this purpose. 

Before aligning the receiver (or when replacing the dial 
light diffuser) check the position of the diffuser strip, making 
certain that the two end index lines are aligned with the 
inner edges of the diffuser mounting bracket opening. The 

bracket should be crimped at one point to prevent move- 
ment of the diffuser strip. To position the dial pointer, turn 
the gang condenser to the fully closed position. The dial 
pointer should be directly over the dial pointer index line. 
(See illustration) 

The 1400 KC index line is for use when aligning the 
receiver. 

DIAL POINTER 
INDEX LINE 

600 K C INDEX LINE 

END 
INDEX 

LINES 

DIAL/ 
LIGHT 

INNER EDGES 

DIFFUSER v OF LIGHT 
DIFFUSER MOUNTING 

BRACKET 
0fº-2227 

012.2001 

12SK7 125A7 

MODELS 8tWG-1804D, 
8LJ4G-180 A 

l' 1 7 2SF 35L6GT 
R.F. MIXER I.F. d 2ND DET. OUTPUT 

123J7 
1ST A.F 

35Z5GT 
RECT. 

DRIVE CORD REPLACEMENT 

Turn the gang condenser to the fully closed position. Use a 
new 10X44 drive cord assembly and fasten one end to the 
tension spring. Hook the other end of the tension spring 
over the tab on the drive pulley. Pass the cord through the 
slot on the drive pulley rim, under stud A and wind two 
turns clockwise (from front of chassis) around the tuning 
shaft. Turns must progress away from chassis. Pass cord 
over pulley B and stud C under stud D. Pass cord under 
drive pulley and wind 4 turns counterclockwise around 
drive pulley Stretch tension spring and fasten free end of 
cord to spring. 

Attach the dial pointer to the cord and position as in- 
structed in paragraph DIAL CALIBRATION. 

GANG CONDENSER IN 

FULLY CLOSED 
POSITION 

POINTER CLAMP 

STRING GUIDE 

RECEIVER STAGE SENSITIVITIES 

The table below lists the sensitivity at the input of each stage. The receiver 

should be tuned to 1000 KC for all readings. All measurements are based 

on an output of 50 milliwatts. This may be measured by disconnecting the 

speaker voice coil and substituting a 3.2 ohm 5 watt resistor across the 

secondary winding of the output transformer. A reading of .4 volt AC 

DRIVE 
SHAFT 

across this resistor will be equivalent to a 50 milliwatt output. The vol- 
ume control must be set to maximum. 
The signal source must be an accurately calibrated signal generator 
capable of supplying both 1000 KC ana 455 KC signals modulated 30% 
with a 400 cycle audio signal. Variations in sensitivity of Plus or Minus 
25% are usually permissible. 

SIGNAL GENERATOR INPUT FOR 

Frequency 
Coupling 
Capacitor 

Connection to 
Receiver 

Grouna 
Connection 

DV MILLIWA I I 

OUTPUT 

1000 kc 200 mmf or 
RMA Dummy Antenna 

Loop Antenna- 
External antenna clip 

Chassis .19.5 microvolts 

1000 kc .05 mf. 12SA7 Mixer-Pin 8 Point "X" (12SK7IPin 3) 150 microvolts 

455 kc .05 mf 12SA7 Mixer-Pin 8 Same as above 100 microvolts 

455 kc .05 mf 12SF7 I -F- Pin 2 Same as above 3500 microvolts 

400 cycles .05 mf 12SJ7 1st A -F --Pin 4 Same as above .042 volt 

400 cycles .05 mf 35L6GT Output-Pin 5 Same as above 1 volt 

©John F. Rider 
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MODELS 8 G -1804D, 
8L IG -1806A 

MONTGOMERY WARD 

ALIGNMENT PROCEDURE 

Check dial pointer position, see Dial Calibration paragraph. 

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: 

F RON T 

6 OSC TRIMMER 

OSC 
SEC. 

C-78 C-8 

C-24 
ANT TRIMMER 

T-3 
IST IF 

o++-zzs+ 

C-10 8 C-11 

T-4 
2ND IF 

NOTE A:-Index line is on dial 
light diffuser strip. See DIAL 

CALIBRATION paragraph. 

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

Output Indicating Meter; Non -Metallic Screwdriver. 

Dummy Antennas-.1 mf., 50 mmf. 

SIGNAL GENERATOR ADJUST TRIMMERS TO 
Coupling 
Capacitor 

DIAL 
SETTING 

MAXIMUM OUTPUT 
IN ORDER SHOWN (See 

Trimmer Illustration) 

Frequency 
Setting 

Connection 
to Receiver 

Ground 
Connection 

455 kc Control Grid Point "X" .1 mf Turn Rotor to 2nd I -F 
1 2SF7-I-F 12SK7-R-F full open (C10) & (C11) 

(Prong No. 2) (Prong No. 3) 

455 kc Control Grid 
12SÁ7 -1st Det. 

Same as above .1 mf Turn Rotor to 
full open 

1st I -F 

(C7) & (C8) 
(Prong No. 8) 

1620 kc Control Grid 
12SA7-1st Det. 

(Prong No. 8) 

Same as above .1 mf Turn Rotor to 
fully open 

position 

Oscillator (Co) 

1400 kc External Antenna Chassis 50 mmf Turn Rotor to Antenna (C24) 
Clip on Loop 1400 kc Index 

Line. See Note A 

ELECTRICAL SPECIFICATIONS 
Power Supply 105-125 volts AC, 25-60 cycles, 35 

watts or 105-125 volts DC 

Frequency Range 540-1600 KC 

Intermediate Frequency.455 KC 

TUBE SOCKET VOLTAGES 

Socket voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages except those for the 
heater and dial lamp are between the socket terminal and 
"X" point. 
The readings were taken with a 1000 ohm -per -volt meter 
and all plate and screen voltages read on a 500 volt scale. 
Conditions of measurement are: 

Selectivity At 1000 KC, 50 KC wide at 1000 Line voltage 117 volts AC 
times signal Volume control maximum 

Sensitivity (for .05 watt output with external 
antenna) 15 microvolts average 

Signal input 
A variation of ;10% is usually permissible. 

none 

Power Output 1.3 watts maximum 
.75 watt 10% distortion 

Loud Speaker 4"x 6" PM dynamic 
35L6GT 

OUTPUT 
35Z5GT 
REGT. 

Voice Coil Impedance...3.2 ohms at 400 cycles 

Tube and Dial Light 1 

Complement 1 

1 

1 

1 

1 

12SK7 R -F Amplifier 
12SA7 Mixer 
12SF7 I -F and 2nd Detector 
12SJ7 1st A -F 

35L6GT Power Output 
35Z5GT Rectifier 
47 Dial Lamp 

12SK7 12SA7 
R.F MIXER 

fi&HOARD TVBE SOCIET SYMBOLS 

Ow -DIODE PUTE H+ -HEATER TAP 

G-cosrROL GRID I( -CATHODE 
G.-&100( GRID 5,-50 CONNECTION 

ao-0SCILUtOR GRID P -PLATE 

G. -SCREEN GRID S -METAL SHELL 

H -HEATER S.. -SUPPRESSOR GRIP 

cs . 

- H* 
NC Ale 

12SF7 
F.82NDDET. 

Gs 

12SJ7 
1ST A.F. 
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MONTGOMERY WERD 

REPLACEMENT PARTS LIST 

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

C. 

C -3A 
C -3B I 

C-4 
C-12 

C-6 

C-7 1 

C-8 f 

C-9 

C-10 
C-11 

C-13 

C-14 

C-15 

C-16 

C-17 

C-18 
C-21 

C-19 

CAPACITORS 

D67102 .001 mf 400 V Tubular 1 

14A194 Gang condenser and pulley assembly 1 

47X476 100 mmf Molded 2 

Part of C-3 

Part of T-3, 1st I -F Transformer 

B66503 .05 mf 200 V Tubular 1 

Part of T-4, 2nd I -F Transformer 

47X463 47 mmf Molded 1 

B67403 .04 mf 200 V Tubular 1 

867602 .006 mf 200 V Tubular 1 

B66104 .1 mf 200 V Tubular 1 

47X467 470 mmf Molded 1 

B66103 .01 mf 200 V Tubular 2 

B67253 .025 mf 200 V Tubular 1 

C -20A 'l 20 mf 25 V Dry electrolytic 
C-208 45X344 50 mf 150 V condenser 1 

C -20C J 
50 mf 150 V 

C-22 867204 0.2 mf 200 V Tubular 1 

C-23 D67104 .1 mf 400 V Tubular 1 

C-24 Part of C-3 

C-28 B67503 .05 mf 200 V Tubular . 1 

RESISTORS 

Ohms Watts 

R-1 B84332 3300 0.5 Carbon 1 

R-2 B85104 100,000 0.5 Carbon 1 

R-3 885223 22,000 0.5 Carbon 1 

R-4 B85225 2.2 meg. 0.5 Carbon 1 

R-5 B85473 47,000 0.5 Carbon 1 

R-6 36X347 500,000 Volume control and switch 1 

R-7 B84153 15,000 0.5 Carbon 1 

R-8 B85475 4.7 meg. 0.5 Carbon 1 

R-9 B84474 470,000 0.5 Carbon 1 

R-10 B84333 33,000 0.5 Carbon 1 

R-11 884823 82,000 0.5 Carbon 1 

R-12 885474 470,000 0.5 Carbon 1 

R-13 B83181 180 0.5 Carbon 1 

R-14 B84274 270,000 0.5 Carbon 1 

R-15 D84390 39 2.0 Carbon 1 

R-16 884270 27 0.5 Carbon 1 

R-17 C84152 1500 1.0 Carbon 1 

R-20 B85471 470 0.5 Carbon 1 

TIODELS Bÿ.WG-1801+D, 
8LWG-180 A 

Ref. No. Part No. Description Qty. U.ed 
in Set 

T-1 

T-2 

T-3 

T-4 

T-5 

9A1944 

9A1911 

9A1775 

9A1776 

51X116 

TRANSFORMERS AND COILS 

"B" Range loop antenna 

Oscillator coil assembly 

1st I -F Transformer and can assembly 

2nd I -F Transformer and can assembly 

Output transformer 

DIAL AND DRIVE ASSEMBLY 

6X21 Robber grommet 1 Gang cond. 5 3 

20X329 Cond. cushion stud I mtg t 3 

58X667 Dial 1 

25X1461 Dial bracket 1 

26A446 Pointer bracket assembly 1 

15X217 Pointer 1 

25X1398 Pilot light bracket 1 

7A192 Pilot light socket assembly 1 

7A103 Pilot light No. 47 1 

10X44 Drive cord assembly 1 

28X95 Drive cord tension spring 1 

26X464 Drive shaft 1 

19X192 "C" washer (for drive shaft) 2 

41X81 Dial light diffuser 1 

4X884 Escutcheon (for Walnut Cabinet) 1 

4X1025 Escutcheon (for Mahogany Cabinet) 1 

25X1460 Escutcheon mounting bracket 2 

MISCELLANEOUS 

12A431 4" x 6" speaker with mtg. bracket 1 

3A303 Tube socket-octal (8 prong) molded 5 

3A421 Tube socket with shield 1 

10A297 Knob (walnut) on -off switch, volume 
control and tuning 2 

10A712 Knob (Mahogany) 2 

28X292 Snap button (mtg. loop to cabinet) 2 

6 x 1/4" slotted hex head P -K type 
"Z" screw mounting loop to chassis) 2 

13X328 Line cord and plug assembly 1 
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MODEL 814.WG -2504D MONTGOMERY WARD 
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MONTGOMERY WARD 
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GENERAL DESCRIPTION 

This model is a five tube (plus rectifier tube) AC console 
receiver. Controls are provided for tuning, volume, tone, 
and band selection. The dial scale is calibrated in two 
bands, the broadcast band in channel numbers to cover 
frequencies between 540-1600 KC and the short wave band 
directly in megacycles from 5.75 to 18.3 MC. Other fea- 
tures include a built-in Air Wave Aerial, automatic volume 
control, beam power audio output stage and a PM dynamic 
speaker. A switch is provided -on the tone control for selec- 
tion of either radio or phono operation. 

MODEL 84WG-2504D 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC, 50-60 cycles, 45 
watts. 

Frequency Range B range -540-1600 KC 
D range -5.75 to 18.3 MC 

Intermediate Frequency 455 KC 

Selectivity 40 KC broad at 1000 times signal, 
1000 KC 

Sensitivity (for .5 watt output) with external, 
antenna 
B range -9 microvolts average 
D range -20 microvolts average 

Power Output 

Loud Speaker 

Voice Coil Impedance. 

Tubeand 
Dial Light 

Complement 

RECEIVER STAGE SENSITIVITIES 

(he table below lists the sensitivity at the input of each stage. The re- 
ceiver should be tuned to 1000 KC for all read,ngs. All measurements 
ore based on an output of .5 watt. This may be measured by discon- 
necting the speaker voice coil and substituting a 3.2 ohm, 5 watt resistor 
across the secondary winding of the output transformer. A reading of 

4 watts maximum 
2.3 watts, 10% distortion 

10" PM dynamic 

3.2 ohms ai 400 cycles 

1 6SA7 Mixer 
1 65K7 1st I -F Amplifier 
1 6SF7 2nd I -F Amplifier & 2nd Det. 

1 6SJ7 1st A -F Amplifier 
1 6V6GT Power Output 
1 6X5GT Rectifier 
2 No. 47 Dial Lamps 

1.26 volts across this resistor will be equivalent to a .5 watt output with 
the speaker connected. The volume control must be set to maximum. 
The signal source must be an accurately calibrated signal generator 
capable of supplying both 1000 KC'and 455 KC signals modulated 30% 
with a 400 cycle audio signal. Variations of Plus or Minus 25% are 
usually permissible. 

SIGNAL GENERATOR INPUT FOR 

.5 WATT 
OUTPUT Frequency 

Coupling 
Capacitor 

Connection to 
Receiver 

Ground 
Connection 

1000 kc 200 mmf or 
RMA Dummy Antenna 

External antenna lead Chassis 9 microvolts 

1000 kc .05 mf 6SA7 Mixer, Pin 8 Same as above 42 microvolts 

455 kc .05 mf 6SA7 Mixer, Pin 8 Same as above 40 microvolts 

455 kc .05 mf 65K7 1st I -F, Pin 4 Same as above 1075 microvolts 

455 kc .05 mf 6SF7 2nd 1-F, Pin 2 Same as above 3900 microvolts 

400 cycles .05 mf 6SJ7 1st A -F, Pin 4 Same as above .08 volt 

400 cycles .05 mf 6V6GT Output, Pin 5 Same as above 3.75 volts 
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MODEL 81411G -2504D 

I 

PHONO 
MOTOR SOCKET 

PHONO INPUT 

EXT GROUND CUP 
C -ÌC C -R 

D RANGE OSC ' B"RANG 

C-8 
600 KC 

PADDER 

MONTGOMERY WARD 

A76 -2063A 

G 2 

' D" RANGE ANT 
e`el 

ST I F. 
C-15 d C-16 

OSC. 

i--- C-3 LOOP ANT TRIMMER 
Aí6.2151 

ALIGNMENT PROCEDURE 

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. 

The following equipment is required for aligning, 
An All Wave Signal Generator which will provide an accurately cali- 

brated signal at the test frequencies as listed. 

Output Indicating Meter; Non -Metallic Screwdriver. 
Dummy Antennas-.1 mf., 50 mmf., and 400 ohms: 

SIGNAL GENERATOR 

Frequency 
Setting 

Connection 
at Radio 

Dummy 
Antenna 

Band 
Switch 
Setting 

DRIVE CORD REPLACEMENT 

Turn the gang condenser to the fully open position. Use 

a new 10X65 drive cord assembly or a piece of cord 48 

inches long and tie one end to the tension spring. Hook 

the other end of the tension spring to the tab on the drive 

pulley. Pass the cord through the slot in the drive pulley 

rim around idler stud A and wind three and one-half turns 

clockwise around the tuning shaft (turns must progress away 

from chassis). Then pass cord over idler pulleys B and C. 

Wrap cord counterclockwise around drive pulley, stretch 

tension spring and fasten free end of cord to spring. 

POINT E13. 

CL AMP 

1 

GANG CONDENSER 
IN FULL OPEN 
POSITION 

DRIVE 
SHAFT 

A 
586 22604 

CONDENSER 

SETTING 

ADJUST TRIMMERS 

TO MAXIMUM 

I -F 

RANGE B 

455 kc 6SA7, Pin 8 .1 mf B Range Turn Rotor to Full Open 2nd I -F (C-20) & (C-21) 
1st I -F (C-15) & (C-16) 

1620 kc Antenna Lead 50 mmf 

1400 kc Antenna Lead 

600 kc Antenna Lead 

50 mmf 

B Range Turn Rotor to Full Open Oscillator Range B (C9) 

B Range Tune Rotor to Max. Out- 
put. Set Indicator to 
1400 KC. See Note A 

Antenna Range B (C3) 

50 mmf B Range Tune Rotor to Max. 
Output 

After each range is com- 

pleted, repeat the procedure 

as a final check. 

NOTE A-If the pointer is 

600 kc (C8) not at 1400 KC on the dial, 
Rock Rotor-See Note B 

re -set pointer at the 1400 

KC mark on the dial scale. 

Repeat above oscillator adjustments at 1620 and 600 KC until readjusting the oscillator Range B Trimmer (C9) 

causes no further improvement in output. 

RANGE D 18.3 mc Antenna Lead 400 Ohm D Range 

16 mc Antenna Lead 400 Ohm D Range 

Turn Rotor to Full Open 

Tune Rotor to Max. 
Output 

NOTE B-Turn the rotor back 

and forth and adjust the 

trimmer until the peak of 
Oscillator Range D (C10)greatest intensity is obtained. 

Antenna Range D (C2) 
Rock Rotor-See Note B 

LOOP 
RANGE B 

Reassemble chassis in cabinet. 

1400 kc Antenna Lead 50 mmf B Range 
Tune Rotor to Max. 
Output Antenna Range B (C3) 
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MONTGOMERY WARD 

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

C-2 
C-3 

C -6A 
C -6B 

C-7 

C-8 

C-9 
C-10 
C-12 
C-18 
C-13 
C-14 
C-15 

} C-16 

C-19 
C-23 

C-20 
C-21 

C -22A 1 

C -22B 
C-24 
C-25 
C-26 
C-27 
C 28 

C-29 
C -30A 
C-308 
C -30C 
C-31 

C-32 
C-33 

R-1 

R-7 

R-2 j 
R-4 

R-3 

R-5 

R-6 

R-8 

R-9 

R-10 

R-11 

R-12 
R-16 

CAPACITORS 

17A 164 5-50 mmf Trimmer 1 

17A235 2-24 mmf Trimmer 1 

14A196 Gang Condenser with Drive Pulley 1 

866501 .0005 mf 200 V Tubular 1 

17A155 350-430 mmf Trimmer 1 

17A109 2.5.35 mmf Dual Trimmer 1 

D66403 .04 mf 400 V Tubular 2 

47X466 68 mmf Moulded 1 

46X289 .00475 mf Tubular 1 

Part of T-2 (1st I -F Coil Assy.) 

47X463 47 mmf Moulded 2 

Part of T-3 (2nd I F Coil Assy.).. 

47X112 50-50 mmf Dual Mica 1 

D64403 .04 mf 400 V Tubular 1 

D66502 .005 mf 400 V Tubular 1 

D67104 .10 mf 400 V Tubular 1 

D64253 .025 mf 400 V Tubular 1 

D66402 .004 mf 400 V Tubular 1 

D66103 .01 mf 400 V Tubular 1 

40 mf 450 V 
3 Section 45X346 40 mf 450 V Electrolytic 1 

20 mf 25 V 
H66402 .004 mf 800 V Tubular 1 

47X467 470 mmf Moulded 1 

B66503 .05 mf 200 V Tubular 1 

B85225 

OHMS 

2.2 meg. 

RESISTORS 

WATTS 

0.5 Carbon 2 

C84393 39 K 1.0 Carbon 2 

B84393 39 K 0.5 Carbon 1 

B84222 2200 0.5 Carbon 1 

B85105 1 meg. 0.5 Carbon 1 

B85473 47 K 0.5 Carbon 1 

884153 15 K 0.5 Carbon 1 

36X358 500 K Volume Control & 
Line Switch 1 

885106 10 meg. 0.5 Carbon 1 

B85474 470 K 0.5 Carbon 2 

R-13 884333 33 K 0.5 Carbon 1 

R-14 B84823 82 K 0.5 Carbon 1 

R-15 40X276 3.0 meg. Tone Control & Radio 
Phono Switch 1 

R-17 C84271 270 1.0 Carbon 1 

R-19 D84182 1800 2.0 Carbon 1 

R-20 885100 10 0.5 Carbon 1 

6X5GT 
RE CT. 

6SK7 
1ST If. 

STANDARD TUBE SOCRET SYMBOLS 

0. -DIODE PLATE 
D - GRID 
H- HEATER 
N+ -NEATER TAP 

6SF7 
iNOOEt 
tSWEE 

R -CATHODE 
Ne -NO CONNECTION 
P- PLATE 
3...METAL SNELL 

6V6GT 
OUTPUT 

65.17 
IST AS.. 

MODEL 814.WG-2501+D 

Ref. No. Part No. Description 

T-1 9A1917 

T-2 9A1814 

T-3 9A1815 

T-4 26A474 

T-5 9A1918 

T-6 53X282 

T-7 51X134 

S -58X13 

Qty. Used 
in Set 

TRANSFORMERS AND COILS 

"D" Range Antenna Coil Assembly 1 

1st I -F Coil ?assembly 1 

2nd I -F Coil Assembly 1 

"B" Range Loop Antenna Assembly 1 

"B" & "D" Range Oscillator Coil 
Assembly 1 

117 Volt, 60 Cycle, Standard 
Power Transformer 1 

Output Transformer 1 

DIAL AND DRIVE ASSEMBLY 

Dial Bracket Assembly (including 
Dial Bracket, Idler Pulley, Rivets, 

and Dial Glass) ... 1 

6X21 Rubber Grommet 1 Mtg. Gang 3 

20X329 Cond. Cushion Stud f Cond. 3 

26X485 Drive Shaft 1 

19X192 "C" Washer (For Drive Shaft) 2 

15X241 Pointer . 1 

28X113 Drive Cord Tension Spring 1 

10X65 Drive Cord Assembly 1 

7A199 Pilot Light Socket Assembly 1 

7A103 No. 47 Pilot Light Bulb 2 

58X696 Dial Glass 1 

4X999 Escutcheon 1 

MISCELLANEOUS 

12A476 10" P.M. Speaker 1 

3A303 Tube Socket-Octal (8 prong) 
moulded 6 

3A304 Phono Motor Socket 1 

3A305 Phono Socket-Single Pin Tip 1 

2A372 Band Change Switch 1 

13X328 Line Cord and Plug Assembly 1 

10A651 Knob (Tuning) 1 

10A652 Knob (Off -On Volume) 1 

10A653 Knob (SW -BC) 1 

10A650 Knob (Tone-R.P.) 1 

TUBE SOCKET VOLTAGES 
Socket voltages are shown on the schematic diagram at the tube socket 

terminals. All voltages are between the socket terminal and chassis 

ground. 

The readings were taken with a 1000 ohm per volt meter and all plate 
and screen voltages read on a 500 volt scale. Conditions of measure- 

ment are: 
Line voltage 117 volts AC 

Volume control maximum 

Signal input none 
A voriation of -10% is usually permissible. 
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MODELS 8! E.WG -271L.A, 
-B , -C , -D, -E 

MONTGOMERY WARD 

Tube and Dial Lamp 1 6BE6 FM -AM Converter 
Complement 1 6BA6 1st I -F Amplifier 

1 6BA6 2nd I -F Amplifier 
1 6AL5 FM Discriminator 
1 6AT6 Audio Amplifier, AM 2nd 

Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
2 No. 47 Dial Lamps 

84wG-2714A,B 

81+WG-2 714A, B 

BROADeAS nc , 

5Y 60 70 HO 1B0 ,120 140 ISO 

1111 I(ÍÍ I 1111;1 Si I!1[Uil 
88 /90 9Z ,94 96 8 100 ,lE)? 814 108 108 / 

- . N60uENCY'.w oH ' . 
ril --- 

11 .iii-_Ji ,v- 

AE5.2]]s 

ELECTRICAL SPECIFICATIONS 

Power 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-455KC 
FM -10.7 MC 

Selectivity AM -50 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM -200 KC broad at 2 times 
down 
I.F. FM -800 KC broad at 200 
times down 

AM Sensitivity (For .5 watt output with external 
antenna) 20 microvolts average 

FM Sensitivity (For .5 watt output) 
200 microvolts average 

Power Output 4.5 watts maximum 
2.5 watts 10% distortion 

Loud Speaker 10" PM Dynamic 

Voice Coil Impedance 

Tube and Dial Lamp 
Complement 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new 10X66 drive cord assembly or a new length of 

cord 46 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. 

3.2 ohms 400 cycles 

1 6BE6 FM -AM Converter 
1 6BA6 1st I -F Amplifier 
1 6BA6 2nd I -F Amplifier 
1 6AL5 FM Discriminator 
1 6AV6 Audio Amplifier, AM 2nd 

Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
2 No. 47 Dial Lamps 
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MONT WARD PAGE 19-63 

MONTGOMERY WARD T'IODLLS 84.WG -2714A, 

ALIGNMENT 
AM 

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

Calibrated Signal at the Test Frequencies as Listed. 

-B, -C, -D, -E 

PROCEDURES 
STAGES 

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

Short Heavy Lead. 
Output Indicating Meter, Non -Metallic Screwdriver, Dummy Antennas - .1 mf, and 50mmf. 

SIGNAL GENERATOR 

Allow Chassis and Signal 
Minutes. 

Generator to "Heat Up" for Several 

CONNECT THROUGH CONNECT GANG 
FREQUENCY GENERATOR DUMMY GROUND CONDENSER ADJUST ADJUST 

SETTING OUTPUT TO ANTENNA TO SETTING FOR 
455 KC Control Grid .1 mf Chassis Rotor Fully Open 2nd I.F. Pri. and Maximum 

1st 6BA6 Pin No. 1 Base Sec. (9) and (10) Output 
455 KC Control Grid .1 mf Chassis Rotor Fully Open Ist I.F. Pri. and - Maximum 

6EE6 Pin No. 7 Bose Sec. (7) and (8) Output 
1st Det. 

1620 KC Control Grid .1 mf Chassis Rotor Fully Open Oscillator C-39 Maximum 
6GE6 Pin No. 7 Base Output 

1400 KC External 50 mmf Chassis Turn Rotor to Max. Output. Antenna C-35 Maximum 
Antenna Lead Base Set Pointer to 1400 KC Output 

See Note A 

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

FM STAGES 
The following is required for aligning: 

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

Non-metallic screwdriver. 
Dummy Antennas and I -F Loading Resistor - .01 mf, 300 ohms 

and 100K ohms 

Zero center scale DC vacuum tube voltmeter having a range of 
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. 

SIGNA L GENERATOR 

THROUGH BAND GANG CONNECT 
FREQUENCY GENERATOR DUMMY SWITCH CONDENSER ADJUST ADJUST 

SETTING OUTPUT TO ANTENNA SETTING SETTING FOR 

Discriminator 10.7 MC 6BA6 2nd I -F .01 mf FM Rotor Fully Disc. Pri. (1) Maximum 
Pin 1 and Chassis Open Note A Deflection 

10.7 MC 6BA6 2nd 1-F .01 mf FM Rotor Fully Disc. Sec. (2) 
Pin 1 and Chassis Open Note B 

10.7 MC 6BA6 2nd IF .01 mf FM Rotor Fully Disc. Pri. (1) Maximum 
Pin 1 and Chassis Open Note A Deflection 

10.7 MC 6BA6 2nd I -F .01 mf FM Rotor Fully Disc. Sec. (2) 
Pin 1 and Chassis Open Note B 

I -F 10.7 MC 6BA6 1st I -F .01 mf FM Rotor Fully 2nd I -F Pri. (3) Maximum 
Pin 1 and Chassis Open 2nd I -F Sec. (4) Deflection 

Note C 

10.7 MC Unsolder lead from Pin 7 to 
bond switch. Insert 100K ohm 
resistor between Pin 7 and 

.01 mf FM Rotor Fully 
Open 

1st I -F Pri. (5) 
Note C 

Maximum 
Deflection 

Ground and feed signal into 
Pin 7 of 6BE6 

10.7 MC Some as above .01 mf FM Rotor Fully 1st I -F Sec. (6) Maximum 
Open Note C Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 

Ant. and Osc. 108.5 
Note D 

Disconnect dipole and con- 
nect generator to dipole ter- 
minals with a 300 ohm resis- 
tor in series 

300 ohms FM Rotor Fully 
Open 

Osc. C-38 Maximum 
Deflection 

104.5 Same as above 300 ohms FM Tune rotor for 
max. AVC voltage 

Ant. C-37 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 

NOTE A-The zero center scale DC vacuum tube voltmeter is to be 
connected between chassis ground and the A.V.C. line at 
the 27 K. ohm resistor (R-11) and its junction with terminal 
strip. 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 B-Disconnect zero center DC vacuum tube voltmeter from 
A.V.C. .,nd connect it at the audio takeoff point at the 1 

megohm resistor (R-14) and its junction with the terminal 
strip. Adjust for zero voltage indication. 

NOTE C-Connect zero center DC vacuum tube voltmeter os in Note 
A. Adjust input to give same output on the zero center DC 
vacuum tube voltmeter as in Note A. 

NOTE D-Remove the 100 K. ohm load resistor and solder the lead 
from pin 7 of 6BE6 tube to the band switch before attempt. 
ing to check the antenna and oscillator adjustments. 
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MODELS 84.1G -2714A, 
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MONT WARD PAGE 19-67 

MONTGOMERY WARD MODEL 84WG-2711 B 

(1) The part number and description of C-6 has been 
changed. The new description follows: 

C-6 47X463 47 MMF Molded 1 used 

(2) Miniature tube shields (shown in the tube layout 
drawing and listed in the replacement parts list) 
are not used. 

(3) The circuit connection of the 5 MMF capacitor C-4 
has been changed. The new circuit connection is 
shown in the partial schematic below: 

GENEG 

C-4 ó 5 MMF 

L-2 

PARASITIC CHOKE 
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PAGE 19-70 MONT WARD 

NODEL 84WG-27114rn MONTGOMERY WARD 

Information applicable to Model "E" receivers is the same 
as Model "D" and this Supplement. 

1. The part number and description of condenser 
C-6 has been changed and should read as 
follows: 

C-6 47X476 100 mmf Molded Mica 1 

2. A 3.6 ohm resistor has been added in series 
with the hot side of the heater of the 6AL5 
discrininator. 

The part number and description is as follows: 

R-25 43X233 3.6 ohm 0.5 W Wirewound 1 

3. Schematic diagram change. 

The wires on lugs 1 and 4 of "SWITCH 1st SEC. 
FRONT" have been interchanged. This change 
is shown on the partial schematic below. 

FM 

AM 

PHONO 

5W IT CI -4 

ST SECTION 
FRONT 

R- 15A 
1400 -a. 

I'7ooir.41roiFo 

R-4 
6a00 -n- 

/oonn,,7ioronoezzdm/v%mo,rer.ro /vrrloWe%,cWniJ%r,,JMoi,MW 

l/:/í/ 7 %/!/ //í/l/.. / L /// /ef/i AZ 

1Jf(/j 

R-15 B 
1000 n. 
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MONT WARD PAGE 19-71 

MONTGOMERY WARD MODELS 4,1G -2714A, 
-B, -C, -D, -E 

Ref. No. Port No. 
Qty. Used 

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

Description in Set 

CAPACITORS 
R-10 

R-11 

B84102 

B84273 

1000 0.5 Carbon 1 

27 K 0.5 Carbon 1 

C-2 47X511 100 mmf Ceramic 1 

R-14 885105 1 meg. 0.5 Carbon 1 

C-3 47X517 

C-5 47X512 

47 mmf Ceramic 1 

10 mmf Ceramic 1 

R -15A) 
43X224 

R-158 I. 

1400 6.0 Wire Wound... 1 1000 4.0 

R-16 1 

C-7 D66103 .01 mf 400 V Tubular 1 R-21 j B85474 470 K 0.5 Carbon 3 
R-23 

C-8 Part of T-7 (1st I.F. Trans.-AM) 
R-17 B84153 15 K 0.5 Carbon 1 

C-11 

C-9 1 

Part of T-6 (1st I.F. Trans.-FM) R-18 36X372 .5 meg. Volume control 
and switch 1 

C12 I R-19 885106 10 meg. 0.5 Carbon 1 

C-13 ¡ 47X507 5000 mmf Silvered 
C-19 I Ceramic 5 R-20 40X285 3 meg. Tone Control 1 

C-20 I 
R 24 B8427 I 270 0 5 Carbon 1 

C-14 Ì Part of T-9 (2nd I.F.Trans.-AM)..- 
C-17 J 

TRANSFORMERS AND COILS 

C-16 J 

Part of T.8 .(2nd I.F. Trans.-FM) L_3 j 9A1882 Filament Choke 2 

C -18A ) 50-50 mmf (Part of 76X1 Resistor- L-2 9A1940 Parasitic Choke 1 

C-188 f Capacitor Combination) 
T-3 9A1956 Antenna Coil Assembly _ 1 

C21 Part of T-10 (Discriminator Trans.)) T-4 9A1938 C-231 Oscillator Coil (FM) 1 

C-22 47X492 2700 mmf Molded Mica 1 
T-5 9A1929 Oscillator Coil Assembly (AM) 1 

C-24 47X510 470 mmf Silvered Mica 1 

T-6 9A1932 1st I.F. Transformer (FM) ) 1 

T 7 9A1934 1st I.F. Transformer (AM) 1 

C-25 45X361 5 mf 100 V Dry Electrolytic 1 

T-9 9A1935 2nd I.F. Transformer (AM) 1 

C -26A 1 40 mf 350 V1 
C-268 J 40 mf 350 V I T-11 53X290 Power Transformer 1 

C26C (45X359 20 mf 350 V 
Dry Electrolvtic 1 

C -26D J 20 mf 25 V T-12 51X134 Output Transformer 

C 27 B66503 .05 mf 200 V Tubular 1 

MISCELLANEOUS 
C 28 47X471 68 mmf Molded Mica 1 

76X1 Resistor -Capacitor Combinction . 1 

C-29 B66403 .04 mf 200 V Tubular _ 1 

12A480 10" P.M. Speaker 1 

C-30 D66502 .005 mf 400 V Tubular 1 

3A303 Tube Socket- Octal (8 prong) 
C-31 47X468 220 mmf Ceramic 1 Molded 2 

C-32 D66203 .02 mf 400 V Tubular .__ _ 1 

3A427 Tube Socket Miniature (for AM -FM 
Converter Tube) 1 

C-33 B66402 .004 mf 200 V. Tubular 1 3A304 Phono Motor Socket 1 

r-34 H66102 .001 mf 800 V Tubular .._.._. 1 3A305 Phono Socket Single Pin Tip 1 

C-35 17A235 2-24 mmf Trimmer 1 2A375 Bond Change Switch 1 

C-40 47X508 500 mmf Ceramic 1 13X546 Line Cord and Plug Assembly 1 

RESISTORS 10A651 Knob (Tuning) 1" Diameter 1 

Ohms Watts 10A652 Knob (Volume Control and Switch) 

R-1 B84223 22 K 0.5 Carbon .. __ 1 
1" Diameter 1 

R-2 B83392 3900 0.5 Carbon 1 
10A654 Knob (Tone) 1" Diameter 1 

Z-3 ) 
B84122 

R-6 f 
1200 0.5 Carbon ._ 2 

10A655 

4X999 

Knob (Phono BC FM) 1 Diameter 1 

Escutcheon 1 

19X192 "C" Washer (Mtg. drive shaft) 2 
R-4 D84822 8200 2.0 Carbon 

6X21 Rubber Grommet (Mtg. gong cond.) 3 
R-5 1 883680 
R-9 ( 

R-7 B85225 

68 0.5 Carbon -_ 2 

2.2 meg. 0.5 Carbon 1 

20X260 Condenser Cushion Stud (Mtg. 
gang condenser) _ 3 

R-8 47 K (Part of 76X1 Resistor - 58X702 Dial background 1 

Capacitor Combination) 
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PAGE 19-72 MONT WARD 

MODELS 8414G-271 
-i>, -C, -D, -E T' 

MONTGOMERY WARD 

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

DIAL AND DRIVE ASSEMBLY 

58X699 Dial Glass 1 

24X446 Idler Pulley 2 

15X241 Pointer 
1 

25X1569 Dial Bracket 1 

7A103 No. 47 Pilot light Bulb 2 

7A202 Pilot Light Socket Assembly 1 

26X486 Drive Shaft 1 

41X26 Reflector, Dial Light 2 

28X113 Drive Cord Tension Spring 1 

Qty. Used Ref. Na. Fart Na. Description in Set 

84WG-2 711.4.B, C , D 

C-6 47X463 47 mmf 

C-36 1 

C-37 
C-391 

C -1A 
C -1B ( 
C -1C 

! 

C -1D j 

814.wî; -2714C 
Ceramic 1 

Part of C-1 Gang Condenser. 

84WG-2714C , D,E 

14A:04 Cony Condenser & Pulley 

pp w 
C-4 47X523 10 mmf Ceramic 

8 

1 

Wn-2714A C-38 26A489 1-8 mmf Trimmer 1 

C-6 47X518 100 mmf Ceramic 1 C-41 47X476 100 mmf Molded 1 

C-42 47X521 6 mmf Ceramic _ __ 1 

84WG-2714A, B 
C-43 47X522 12 mmf Ceramic 1 C-lA I 

`-1B I 
14A198 Gang Condenser & Pulley 1 L -d 9A1930 Line Choke 1 

C-1 Cl 
C -1D J 3A426 Tube Socket-Miniature _ 4 

Ç-4 47X513 5 mmf Ceramic _. __ 1 

10X66 Drive Cord Assembly 1 

C-36 Part of C-1 Gang Condenser 
C-37 1 

C-38 17A247 3-12 mmf Trimmer 1 
TYPE W -28A148 RECORD CHANGER PARTS 

W -15X090-1 Motor Assembly, 60 cycles, T-2 9A1900 Di -Pole Antenna 1 115-120 V .. 1 

3A312 Tube Socket --Miniature 4 W -17X412-11 50 Cycle Drive Sleeve Assembly 1 

10Á644 Knob (Tuning) 1Ve" Diameter __ I. Shure P30-1 Crystal Cartridge and semi - 
10A645 Knob (Volume Control and Switch) Permanent Needle Assembly 

1 WWs" Diameter 1 Semi -Permanent Needle 1 

10Á647 Knob (Tone) Ws" Diameter 1 

(Specify part numbers and letters 
stamped on crystal) 

10A648 Knob (Phono-BC-FM) 114" Diam 1 

%MG-2714D,E 
32X221 Tube Shield (miniature) 4 

C-37 
10X69 Drive Cord Assembly 1 

39 1 
Port of C-1 Gang Condenser ........ 

TYPE V -28A139 RECORD CHANGER PARTS 
R-12 
R-13 1s B84153 15 K 0.5 Carbon 

V -961-B Motor Assembly, 60 cycles, 
l5 9Ál967 Parasitic Choke 1 

115-120 V. 1 T-1 9A1972 "B"Range Loop Antenna Assembly 1 

Shure P30-1 Crystal Cartridge and Semi - 
Permanent Needle Assembly _ _ 1 

Semi -Permanent Needle _ 1 

(Specify part number and letters 
stamped on crystal) 

2-12Ì B84682 6800 0.5 Carbon ________ 2 
2-13 

T-1 26A478 "B" Range Loop Antenna Assembly I 

T-8 9A1933 2nd I.F. Transformer (FM) 1 

81.4.WG-2 71i4_A, B, C 

T-10 9A1936 Discriminator Coil Assembly 

T-8 9A1933 2nd I.F. Transformer (FM) 1 

T-10 9A1936 Discriminator Coil Assembly 
1 
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MONTGOMERY WARD I ÍODEL 814 -WG -271)4F 
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PAGE 19-74MONT WARD 

MODEL 341-1G -2714.F MONTGOMERY WARD 

ALIGNMENT PROCEDURES 
AM STAGES 

The following is required for aligning: Volume Control Maximum all Adjustments. 
An All Wave Signal Generator Which Will Provide an Accurately Connect Radio Chassis to Ground Post of Signal Generator with a 

Calibrated Signal at the Test Frequencies as Listed. Short Heavy Lead. 
Output Indicating Meter, Non -Metallic Screwdriver, Dummy Antennas Allow Chassis and Signal Generator to "Heat Up" for Several - .1 mf, and 50mmf. 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 

' .1 mf Chassis 
Base 

Rotor Fully Open 2nd I.F. C-21 
and C-22 

Maximum 
Output 

455 KC Control Grid 
6BA7 Pin No. 7 

1st Det. 

.1 mf Chassis 
Base 

Rotor Fully Open 1st I.F. Pri. and 
Sec. (7) and (8) 

Maximum 
Output 

1620 KC Control Grid 
6BA7 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-7 Maximum 
Output 

1400 KC External 
Antenna Lead 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Qutput 

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

The following 
An accurately 

toted signals 
Non-metallic 
Dummy 

and 100K ohms 

FM STAGES 
is required for aligning: Zero center scale DC vacuum tube voltmeter having a range of 

calibrated signal generator providing unmodu- approximately 3 volts. 
at the test frequencies listed below. (If a zero center scale meter is not available, a standard scale 

screwdriver. vacuum tube voltmeter may be used by reversing the meter eonnec- 
Antennas and I -F Loading Resistor -2500 mmf 300 ohms fions for negative readings). 

Allow chassis and signal generator to "Heat Up" for several minutes. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 
ADJUST ADJUST 

FOR 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Pri. (1) 
Noto A 

maximum 
Deflection 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Sec. (2) 

Note B 

10.7 MC 6BA6 2nd 1-F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (1) 

Note A 
Maximum 
Deflection 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Sec. (2) 

Note B 

I -F 10.7 MC 
Note E 

68A6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Roter Fully 

Open 
2nd I -F (3) 

Note C 

Maximum 
Deflection 

10.7 MC Unsolder lead from Pin 7 te 
band twitch. Insert 100K ohm 
resistor between Pin 7 and 
Ground and feed signal into 
Pin 7 of 6BA7. 

2500 mmf FM Rotor Fully 
Open 

1st I -F Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Same os above 2500 mmf FM Rotor Fully 
Open 

1st I -F Sec. (6) 
Note C 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 

Ant. and Osc. 108.5 
Note D 

Disconnect built-in dipole an- 
tenna and connect generator 
to dipole terminals with re- 
sistor in series 

300 ohms FM Rotor Fully 
Open 

Osc. C-12 Maximum 
Deflection 

104.5 Same as above 300 ohms FM Tune rotor for 
max. AVC voltage 

Ant. C-3 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A-The zero center scale DC vacuum tube voltmeter is to be strip. (Adjust for zero voltage indication. 

connected between chassis ground and the AVC line. NOTE C-Connect zero center DC vacuum tube voltmeter as in Note 
A signal of .1 volt must be fed into the receiver for A. Adjust input to give same output on the zero center DC 

this adjustment. vacuum tube voltmeter as in Note A. 
Note output voltage on the zero center DC vacuum NOTE D-Remove the 100 K. ohm load resistor and solder the lead 
tube voltmeter from pin 7 of 6BA7 tube to the band switch before attempt - 

NOTE B-Disconnect zero center DC vacuum tube voltmeter from ing to check the antenna and oscillator adjustments. 
AVC and connect it of the audio takeoff point at the NOTE E -2nd I F trimmers (AM) must be aligned before attempting 

27 K ohm resistor (R-11) and its junction with the terminal to adjust 2nd I -F (FM) tuning slug. 
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MONT WARD PAGE 19-75 

MONTGOMERY WARD 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 

this table below lists the sensitivity at the input of each stage. The re- 

ceiver should be tuned to 1000 KC for all readings. All measurements 

are based on an output of .5 watt. This may be measured by discon- 

necting the speaker voice coil and substituting a 3.2 ohm, 5 watt re- 

sistor across the secondary winding of the output transformer. A reading 

of 1.26 volts across this resistor will be equivalent to a .5 watt output. 

ì`IODLL 84.WG -2 714P 

The volume control must be set to maximum. 

The signal source must be nn accurately calibrated signal generator 

capable of supplying both 1000 KC and 455 KC signals modulated 30% 
with a 400 cycle audio signal. Variations in sensitivity of Plus or Minus 

25% are usually permissible. 

SIGNAL GENERATOR 
INPUT FOR 

.5 WATT 
OUTPUT 

COUPLING 
FREQUENCY CAPACITOR 

CONNECTION TO 
RECEIVER 

GROUND 
CONNECTION 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna 
Lead 

Chassis 10 Microvolts 

1000 KC .01 mf 6BA7 Converter Pin 7 Chassis 40 Microvolts 

455 KC .01 mf 6BA7 Converter Pin 7 Chassis 35 Microvolts 

455 KC .01 mf 6BA6 1st 1-F Pin 1 Chassis 2000 Microvolts 

400 cycles .01 mf 6AV6 1st A -F Pin 1 Chassis .07 Volt 

400 cycles .01 mf 6V6GT Output Pin 5 Chassis 3.2 Volts 

FM STAGES 

The table below lists the sensitivity for the FM stages of the receiver. The signal source must be on accurately calibrated signal generator 

The receiver must be tuned to 98 MC for all readings. Measurements capable of supplying a 98 MC signal modulated by a 400 cycle audio 

are based on a .5 watt output the same as for the AM and Audio stage signal. 
5 K 

For these measurements 
This aurents 

the 
correspond 

generatorto 
a0% 

mustAM 

be 
adjusted for a 

measurements. 

SIGNAL GENERATOR 
INPUT FOR 

.5 WATT 
OUTPUT 

FREQUENCY 

COUPLING 
TO RECEIVER 

I CONNECTION TO 

Vo 

RECEIVER 

GROUND 
CONNECTION 

Chassis 100 Microvolts 
98 MC 300 ohms External Antenna Terminal 

107 MC .01 mf 6BA6 1st I -F Pin 1 Chassis 600 Microvolts 

10.7 MC 2500 mmf 6BA6 2nd I -F Pin 1 Chassis 23,000 Microvolts 

LOOP 
ANTENNA 

A94-2378 1 

©FM SEC. ADJ. 

AM PRI. ADJ. 

C-2 (AMI 

AM SEC. AQJ. 

B 
FM 

$ 

C- 7 AM 05C. SECTION 

C-3 ANT. SECTION 

FM ADJO 
GANG 
COWL 

AM PRI -SEC ADJ. 

C-21 AND C-22 PRI. ADJ. 

C-12 FM OSC. ADJ. OO 

SEC. ADJ. 

6BA6 
ST 

6BA6 
2ND IF, 

43 6BA7 
I3 AM -FM 

CONVERTER 

6AL5 
DISC. 

Pz 

6V6GT 
6 OUTPU- 

6AV6 
AM 2ND DEL AVE 

STANDARD TUBE SOCKET SYMBOLS 
H -HEATER DP -DIODE PLATE 

G-GR',C P -PLATE 
H -CATHODE Is - INTERNAL SHIELD 

5Y3GT 
R_CT. 

6BA7 6AV6 6V6GT 

5Y3GT 

PHONO INPUT 
PHONO 

MOTOR- .94-:376 

DIPOLE ANTENNA 
CONNECTIONS 

SOCKET 

TUBE SOCKET VOLTAGES 

Socket 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 

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. 
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iiCDLL 34_14G -2711;1' MONTGOMERY WARD 

Ref. No. Part No. 
Qty. Used 

Description In Set Ref. No. Pert No. 
Qty. Used 

Description in Set 

C-lA 1Ohms 
C -1B 

CAPACITORS RESISTORS 

Watts 

C-1 ( 
14A204 Gang Condenser Assembly 1 R-1 884223 22 K 0.5 Carbon 1 

C-1 D J R-2 B83272 2700 0.5 Carbon 1 

C-2 

C-3 1 

C-71 

17A235 2-24 mmf Trimmer 

Port of Gon g Condenser 

1 

R-3 

R-4 

884471 

885104 

470 0.5 Carbon 

100 K 0.5 Carbon 

1 

1 

C-4 47X521 6 mmf Ceramic. 1 
R-5 B83680 68 0.5 Carbon 1 

C-5 47X508 500 mmf Ceramic 1 R-6 B84122 1200 0.5 Carbon 1 

C-6 I 

C-8 ( 
47X522 12 mmf Ceramic _ 2 

R-8 B85473 47 K 0 5 Carbon ..... ..._ 1 

R-9 B85683 68 K 0.5 Carbon 1 

C-9 47X517 47 mmf Ceramic 1 

C-10 47X512 10 mmf Ceramic 1 

R-10 884102 1000 0.5 Carbon 1 

C-11 R-11 B84273 27 K 0.5 Carbon 1 

C-14 
C-19 47X507 5000 mmf Silvered Ceramic 5 

R-12 43X233 3.6 0.5 Wire Wound. 1 

C-20 
C-24 

R -l3Ì 
R-14 ( 

B84153 15 K 0.5 Carbon 2 

C-12 17A255 1-8 mmf Trimmer 1 R -15A 1 1400 6.0 

C-13 47X547 3 mmf Ceramic 1 
R -15B ( 

43X224 
1000 4.0 Wire Wound .. 1 

C-15) R-16 884153 15 K 0.5 Carbon 1 

C-16 I 

Part of T-5 (1st I.F. Trans.-AM) 
R-17 36X372 .5 meg. Volume Control 1 

C-17 Part of T-4 (1st I.F. Trans.-FM) 
R-18 B85225 2.2 meg. 0.5 Carbon 1 

C-18 
C-29 ( 

B66503 .05 mf 200 V Tubular 2 R_19 40X285 3 meg. Tone Control 1 

C-21 I 

C-22 1 

Part of T-6 (2nd I.F Trans.- AM -FM) 
R-20 B85106 10 meg. 0.5 Carbon.... 1 

C-23 47X497 100 mmf Ceramic 1 

R-21 l 

R-22 ( 
885474 470 K 0.5 Carbon 2 

C-25 Part of T-7 (Discriminator Trans.) R-23 B84271 270 05 Carbon 1 

C-26 47X492 2700 mmf Molded Mica. 1 

C-27 47X526 100 mmf Molded Mica 1 
TRANSFORMERS AND COILS 

C-28 45X361 5 mf 100 V Dry Electrolytic 1 
L-1 

L-2 
9A1882 Filament Choke Assembly 2 

C30A 40 mf 350 V 
L.3 9A1940 Parasitic Choke Assembly 1 C-308 

C -30C 
45X359 

40 mf 350 V 
Dry Electrolytic 20 mf 350 V 

1 

L-4 9A2021 

.. .... _ 

Oscillator Coil Assembly (FM) 1 

C -30D 20 mf 25 V 
T1 9A1972 "B" Range Loop Antenna Astern. 1 

C31A t 47X112 50-50 mmf Dual Mico 1 T-2 9A1956 Antenna Coil Assembly 1 

C-318 
T-3 9A1997 Oscillator Coil Assembly (AM). 1 

C-32 47X471 68 mmf Molded Mica 1 

T-4 9A1932 1st I.F. Trans. (FM) 1 

C-33 B66403 .04 mf 200 V Tubular 1 

T-5 9A1998 1st I.F. Trans. (AM) 1 

C-34 D66502 .005 mf 400 V Tubular 1 

T-6 9A1999 2nd I.F. Trans. (AM -FM) 1 

C-35 47X468 220 mmf Ceramic. .._ 1 

T-7 9A1970 Discriminator Coil Assembly.. 1 

C-36 D66203 .02 mf 400 V Tubular . - _ 1 T-8 9A2004 Dipole Antenna ._ 1 

C37 866402 .004 mf 200 V Tubular 1 T9 53X290 Power Transformer 1 

C-38 H66102 .001 mf 800 V Tubular.... ... 1 T-10 51X134 Output Transformer 
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MONT WARD PAGE 19-77 

Frequency Ranges 

Intermediate Frequency 

Selectivity 

AM Sensitivity 

FM Sensitivity 

Power Output 

MONTGOMERY WARD 

ELECTRICAL SPECIFICATIONS 
Power Supply _ 105-125 volts AC 60 cycles, 60 

watts. 80 watts with record 
changer 

Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 

AM-455KC 
FM -10.7 MC 

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) 10 microvolts average 

(For .5 watt output) 
100 microvolts average 

4.5 watts maximum 
2.5 watts 10% d;stortion 

Loud Speaker_ 10" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

Record Changer See Manual No. 5050A 

Tube and Dial Lamp 
Complement 

6BA7 FM -AM Converter 
6BA6 1st l -F Amplifier 
6BA6 2nd l -F Amplifier 
6AL5 FM Discriminator 
6AV6 Audio Amplifier, AM 2nd 
Detector and AVC 
6V6GT Audio Output 
5Y4i1GT Rectifier 
No. 47 Dial Lamps 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new 10X66 drive cord assembly or a new length of 

cord 46 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. 

MODEL 8L}WG-271)jF 

Ref. No. Part No. Description 
Qty. Used 

in Set 

MISCELLANEOUS 

12A480 

3A303 

10" P.M. Speaker 

Tube Socket-Octal i8 prang) 
Molded 2 

3A426 Tube Socket-Miniature . 4 

3A443 Tube Socket-Minia'ure (for AM- M 
Converter Tube) 1 

3A304 Phono Motor Socket 1 

3A305 Phono Socket-Single Pin Tip 1 

2A384 Band Change Switch 1 

13X546 Line Cord and Plug Assembly 1 

10A651 Knob (Tuning) 1 

10A652 Knob (Volume Control & Switch) 1 

10A654 Knob (Tone) 1 

10A655 Knob (Phono-BC-FM) 1 

4X999 Escutcheon 1 

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

DIAL AND DRIVE ASSEMBLY 

58X715 Dial Glass 

24X446 Idler Pulley 

15X241 Pointer 1 

25X1569 Dial Bracket 1 

7A133 No. 47 Pilot Light Bulb 2 

7A202 Pilot Light Socket Assembly. 1 

26X486 Drive Shaft 1 

41X26 Reflector, Dial Light 2 

28X113 Drive Cord Tension Spring.. 1 

10X66 Drive Cord Assembly 1 

19X192 "C" Wa her (Mtg. drive shaf ) 2 

6X21 Rubber Grommet (Mtg. 
gang cond.) 3 

20X260 Condenser Cushion Stud (Mtg 
gang condenser) 3 

2 

TYPE V -28A139 RECORD CHANGER PARTS 

V-961-8 Motor Assembly, 60 cycles, 115-120 V. 1 

Shure P30-1 Crystal Cartridge and Semi -Permanent 
Needle Assembly 1 

Semi -Permanent Needle 1 

(Specify port number and letters 
stamped on crystal) 
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MODEL ó4;NIG -2 714G MONTGOMERY WARD 

:-¢ 11111111211111111 :1 t 1 

,s ; ufo,mz 14 
Ibffu[rvCY mObw D+ II 

II .I 1111111 JlnhlI 

GENERAL DESCRIPTION 

This is a two band, six tube (plus rectifier tube) receiver 

with automatic record changer for the reception, of both 

AM and FM stations. The I -F stages use the latest type high 

gain miniature type tubes and built-in Air Wave Aerials 

are provided for the FM and Broadcast bands. Features 

include, compensator circuits to prevent oscillator 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. 

The receiver and record changer are housed in a console 

combination cabinet with controls provided for tuning, 

volume, tone and band or phono selection. 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new 10X66 drive cord assembly or a new length of 

cord 46 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. 

ELECTRICAL SPECIFICATIONS 
Power 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-455KC 
FM -10.7 MC 

Selectivity 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 

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

(For .5 watt output) 
100 microvolts average 

Power Output 4.5 watts maximum 
2.5 watts 10% distortion 

Loud Speaker 10" PM Dynamic 

FM Sensitivity 

Voice Coil Impedance 

Record Changer 

Tube and Dial Lamp 
Comolement 

6BA6' 
= 

6BA6 3, 
DI ° ; 

G 

6BA7 
I) AM -FM 

CONVERTER 

6AV6 
2ND .. 

STANDARD TUBE SOCKET SYMBOLS 
H -HEATER D' -DIODE PLA'E 
G-GRiD o -PLATE 

-CATHODE Is- INTERNAL SHIELD 

3.2 ohms 400 cycles 

See Manual No. 5050A 

1 6BA7 FM -AM Converter 
1 6BA6 1st I -F Amplifier 

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

Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
2 No. 47 Dial Lamps 

POINTER CLAMP 

DIAL 
ERAceu 

DIAL 
STRING 

DRrvt 
SMAf i 

TENSION ),N6 

CONDLNSLII IN 

1ULL1 CLOUD 
P071TION 

I 

TUBE SOCKET VOLTAGES 

Socket 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 
voltages were taken with a 1000 ohm -per -volt meter with 
a 300 volt scale used for plate and scseen voltages. Audio 
grid voltages were read with a vacuum tube volt -meter 
Conditions of measurement are: 

Line voltage 117 Volts AC 
Signal Input None 

IA variation of -+-10% is usually permissible. 
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PAGE 19-80 MONT WARD 

MODEL 8414G -2714G MONTGOMERY WARD 

A choke has been added to the circuit to eliminate parasitic 
oscillation on the FM Band. 

PARTS LIST ADDITION 

Ref. No. Part No. Description Qty. Used 

L-5 9A1967 Parasitic Choke 1 

The circuit connection of L-5 is shown in the partial 
schematic below: 

GBE6 
AM FM CONVERTER 

L-2 

PARASITIC 
CHOKE 

L-5 
PARASITtC 
C.1-10 K E 

R -I 

22 K 

C-3 
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MONT WARD PAGE 19-81 

The following is required for aligning: 
An accurately calibrated signal generator providing unmodu- 

lated signals at the test frequencies listed below. 
Non.metallic screwdriver. 
Dummy Antennas and I -F Loading Resistor -2500 mmf, 300 ohms 

and a 3300 ohm .5 watt resistor with short leads. 

MONTGOMERY WARD 

ALIGNMENT PROCEDURES 
AM STAGES 

MODEL 8414G -2714G 

SIGNAL GENERATOR 

CONNECT THROUGH CONNECT GANG 

FREQUENCY 
SETTING 

GENERATOR 
OUTPUT TO 

DUMMY 
ANTENNA 

GROUND 
TO 

CONDENSER 
SETTING 

ADJUST ADJUST 
FOR 

455 KC Control Grid .1 mf Chassis Rotor Fully Open 2nd I.F. C-21 Maximum 

1st 6BA6 Pin No. 1 Base and C-22 Output 

455 KC Control Grid 
6BA7 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open lit I.F. Pri. and 
Sec. (7) and (8) 

Maximum 
Output 

1st Det. 

1620 KC Control Grid 
6BA7 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-7 Maximum 
Output 

1400 KC External 
Antenna Lead 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

Antenna C-2 Maximum 
Output 

See Note A 

NOTE A-If the pointerais not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial scale. 

FM STAGES 
Zero center scale DC vacuum tube voltmeter having a range of 
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 
THROUGH 

DUMMY 
ANTENNA 

BAND 
SWITCH I 

SETTING 

GANG 
CONDENSER 

SETTING 
FREQUENCY 

SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

10.7 MC 6BA6 2nd TF 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 

Rotor Fully 
Open I -F 10.7 MC 

Note E 

6BA6 1st I -F I 

Pin 1 and Chassis 
2500 mmf FM 

Discriminator 13.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 

Antenna and Chassis 

Antenna and Chassis 
S;Ider a 3300 ohm resistor 
across terminals 3 and 4 of 
1st. I.F trans. 

Antenna and Chassis 
Note D 

2500 mmf. 

2500 mmf 

2503 mmf 

2500 mmf 

FM Rotor Fully 
Open 

Rotor Fully 
Open 

Rotor Fully 
Open 

Rotor Fully 
Open 

I -F 10.7 MC FM 

FM 

FM 

10.7 MC 

10.7 MC 

Oscillator 108.4 
Note F 

ADJUST ADJUST 
FOR 

Disc. Pri. (1) 
Note A 

Maximum 
Deflection 

Disc. Sec. (2) 
Note B 

Disc. Pri. (1) 
Note A 

Maximum 
Deflection 

Disc. Sec. (2) 
Note B 

2nd I -F (3) 
Note C 

Maximum 
Deflection 

Disc. Pri. (1) Maximum 
Note A Deflection 

1st. I -F Pri. and Maximum 
Sec. (5) and (6) Deflection 

Note C 

1st. 1-F 

Pri. (5) 
Note C 

1st. I -F 

Sec. (6) 
Note C 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 

Disconnect built-in dipole an- 300 ohms FM 

tenno and connect generator 
to dipole terminals with re- 

sistor in series 

Rotor Fully Osc. C-12 
Open 

Antenna 104.5 Some os äbove 300 ohms FM Tune rotor for 
max. AVC voltage 

Maximum 
Deflection 

Maximum 
Deflection 

Maximum 
Deflection 

Ant. C-3 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A-The zero center scale DC vacuum tube voltmeter is to be NOTE C-Connect zero center DC vacuum tube voltmeter vs in Note 

connected between chassis ground and the AVC line. A. Adjust input to give same output on the zero center DC 

A signal of .1 volt must be fed into the receiver for vacuum tube voltmeter os in Note A. 

this adjustment. 
Note output voltage on the zero center DC vacuum 

tube voltmeter 
NOTE B-Disconnect zero center DC vacuum tube voltmeter from 

AVC and connect it at the audio takeoff point at the 

27 K ohm resistor (R-11) and its junction with the terminal 
strip. Adjust for zero voltage indication. 

NOTE D-Unsolder 3300 ohm resistor from terminals 3 and 4 of 

1st I -F transformer and resolder across terminals 1 and 2. 

NOTE E -2nd I -F trimmers (AM) must be aligned before attempting 
to adjust 2nd I -F (FM) tuning slug. 

NOTE F-Remove the 3300 ohm load resistor before attempting to 

check the antenna and oscillator adjustments. 

o John F. Rider 
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MODEL 8414G -2714G MONTGOMERY WARD' 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 
lire table below lists the sensitivity as the input of each stage. The re- The volume control must be set to maximum. 
ceiver should be tuned to 1000 KC for all readings. All measurements 
are based on an output of .5 watt. This may be measured by discon- The signal source must be nn accurately calibrated signal generator 
netting the speaker voice coil and substituting a 3.2 ohm, 5 watt re- capable of supplying both 1000 KC and 455 KC signals modulated 30% 
sistor across the secondary winding of the output transformer. A reading with a 400 cycle audio signal. Variations in sensitivity of Plus or Minus 
of 1.26 volts across this resistor will be equivalent to a .5 watt output. 25% are usually permissible. 

SIGNAL GENERATOR 
INPUT FOR 

COUPLING CONNECTION TO GROUND .5 WATT 
FREQUENCY CAPACITOR RECEIVER CONNECTION OUTPUT 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna Chassis 
Lead 

10 Microvolts 

1000 KC .01 mf 6BA7 Converter Pin 7 Chassis 40 Microvolts 
455 KC .01 mf 6BA7 Converter Pin 7 Chassis 35 Microvolts 
455 KC .01 mf 6BA6 1st I -F Pin 1 Chassis 2000 Microvolts 

400 cycles .01 mf 6AV6 1st A -F Pin 1 Chassis .07 Volt 

400 cycles .01 mf 6V6GT Output Pin 5 Chassis 3.2 Volts 

FM STAGES 

The table below lists the sensitivity for the FM stages of the receiver. The signal source must be an accurately calibrated signal generator 
The receiver must be tuned to 98 MC for all readings. Measurements capable of supplying a 98 MC signal modulated by a 400 cycle audio 
ore based on a .5 watt output the same as for the AM and Audio stage signal. For these measurements the generator must be adjusted for a 

measurements. 22.5 KC deviation. This will correspond to 30% AM modulation. 

SIGNAL GENERATOR ---- -- - -- - - - ---- - - -------- INPUT FOR 

FREQUENCY 
COUPLING 

TO RECEIVER 
CONNECTION TO 

RECEIVER 
GROUND 

CONNECTION 
.5 WATT - 

OUTPUT 

98 MC 300 ohms External Antenna Terminal Chassis 100 Microvolts 
10.7 MC .01 mf 6BA6 1st I -F Pin 1 Chassis 600 Microvolts 
10.7 MC 2500 mmf 6BA6 2nd I F Pin 1 Chassis 23,000 Microvolts 

Qty. Used Qty. Wed 
Ref. No. Port No. Description in Set Ref. No. Pert No. Description in Sot 

DIAL AND DRIVE ASSEMBLY MISCELLANEOUS 

58X715 Dial Gloss 1 12A480 10" P.M. Speaker 1 

24X446 Idler Pulley 2 

15X241 Pointer 1 
3A303 Tube Socket-Octal (8 prong) 

Molded 2 
25X1569 Dial Bracket 1 

7A103 No. 47 Pilot Light Bulb . 2 3A426 Tube Socket-Miniature 4 

7A202 Pilot Light Socket Assembly . 1 

3A443 Tube Socket-Miniature (for AM -I'M 26X486 Drive Shaft ._ 1 

Converter Tube) _ 1 

41X26 Reflector, Dial Light 2 

28X113 Drive Cord Tension Spring 1 3A304 Phono Motor Socket _..... 1 

10X66 Drive Cord Assembly 1 

3A305 Phono Socket-Single Pin Tip 1 

19X192 "C" Washer (Mtg. drive shaf') 2 

6X21 Rubber Grommet (Mtg. 2A384 Band Change Switch 1 

gang cond.) 3 - -- 

20X260 Condenser Cushion Stud (Mtg. 13X546 Line Cord and Plug Assembly 1 

gang condenser) 3 

10A651 Knob (Tuning) 1 

TYPE V -28A139 RECORD CHANGER PARTS 
10A652 Knob (Volume Control & Switch) 1 

V -961-B Motor Assembly, 60 cycles, 115-120 V. 1 

Shure P30-1 Crystal Cartridge and Semi -Permanent 10A654 Knob (Tone) 1 

Needle Assembly 1 

Semi -Permanent Needle _ _ _ _ _ 1 10A655 Knob (Phono-BC-FM) 

(Specify port number and letters 
stamped on crystal) 4X999 Escutcheon _-_ ._ _... 1 

a John F. Rider 
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MONTGOMERY WARD MODEL 841,1G -271)1G 

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

Qty. Used 
Part No. Description in Set 

RESISTORS 

Ohms Watts C -1A1 

CAPACITORS 

R-1 884223 22 K 0.5 Carbon 1 C-18 
C -1C 

14A204 Gang Condenser Assembly .. 1 

R-2 883272 2700 0.5 Carbon 1 C-1 D 

R-3 B84471 470 0.5 Carbon 1 C-2 17A235 2-24 mmf Trimmer 

R-4 885104 100 K 0.5 Carbon . _. r 
C-3 
C-7 

Part of Gang Condenser 

R-5 B83680 68 0.5 Carbon 1 

C-4 47X521 6 mmf Ceramic 1 

R-6 884122 1200 0.5 Carbon 1 
C-5 47X508 500 mmf Ceramic __ 1 

R-8 

R-9 

B85473 

B85683 

47 K 0.5 Carbon 

68 K 0.5 Carbon 

1 

1 

C-6 
C-8 

47X522 12 mmf Ceramic 2 

R-10 B84102 1000 0.5 Carbon 1 

C 9 47X517 47 mmf Ceramic 1 

C-10 47X512 10 mmf Ceramic 1 

R-11 B84273 27 K 0.5 Carbon 1 

._ 

C-11 
R-12 43X233 3.6 0.5 Wire Wound 1 C-14 

C-19 47X507 5000 mmf Silvered Ceramic 5 R-13 

R-14 
B84103 10 K 0.5 Carbon 2 C-20 

C-24 

R -15A 
43X224 

1400 6.0 Wire Wound 1 
C-12 17A255 1 8 mmf Trimmer 

R-158 1000 4-0 
C-13 47X547 3 mmf Ceramic 1 

R-16 884153 15 K 0.5 Carbon 1 

C-15 
R-17 36X372 .5 meg. Vo'ume Control 1 C-16 

Port of T-5 (1st I.F. Trans.-AM) 

R-18 885225 2.2 meg. 0.5 Carbon 1 C-17 Part of T-4 (1st I.F. Trans.-FM) 

R_19 40X285 3 meg. Tone Control 1 
C-18 
C-29 

866503 .05 mf 200 V Tubular - 2 

R-20 B85106 10 meg. 0.5 Carbon _. 1 

R-21 
885474 470 K 0.5 Carbon 2 

C-21 
C-22 

Part of T-6 (2nd I.F. Trans.- AM -FM) 

R-22 C-23 47X497 100 mmf Ceramic 1 

R-23 B84271 270 0.5 Carbon 1 C-25 Part of T-7 (Discriminator Trans.) 

TRANSFORMERS AND COILS 
C-26 47X492 2700 mmf Molded Mica 1 

C-27 47X526 100 mmf Molded Mica 1 

1-1 9A1882 Filament Choke Assembly 1 

1.2 35A1 Insulated Choke 1 

C-28 45X361 5 mf 100 V Dry Electrolytic 1 

L-3 9A1940 Parasitic Choke Assembly 1 
C -30A 40 mf 350 V 

L-4 9A2021 Oscillator Coil Assembly (FM) __. 1 

C-308 
C -30C 

45X359 
40 mf 350 V 

Dry Electrolytic 1 20 mf 350 V 

T-1 9A1972 "B" Range Loop Antenna Assem. 1 
C -30D 20 mf 25 V 

T-2 9A1956 Arrtenna Coil Assembly 1 C -31A 
C-31 B 

47X112 50-50 mmf Dual Mica 1 

T-3 9A1997 Oscillator Coil Assembly (AM) 1 

T-4 9A1932 1st I.F. Trans. (FM) 1 

C-32 47X471 68 mmf Molded Mica 1 

T-5 9A1998 1st I.F. Trans. (AM) 1 

C-33 866403 .04 mf 200 V Tubular.. 1 

T-6 9A1999 2nd I.F. Trans. (AM -FM) 1 
C-34 D66502 .005 mf 400 V Tubular. 1 

T-7 9A1970 Discriminator Coil Assembly.. 1 
C-35 47X468 220 mmf Ceramic.. 1 

T-8 9A2004 Dipole Antenna _ - 1 C-36 D66203 .02 mf 400 V Tubular.. 1 

T-9 53X290 Power Transformer 1 C-37 866402 .004 mf 200 V Tubular ... 1 

T-10 51X134 Output Transformer 1 C-38 H66102 .001 mf 800 V Tubular 1 

©John F. Rider 
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MODEL 84WG-2015A 
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PAGE 19 -88 MONT WARD 

MODELS 8414G -2015A, MONTGOMERY 
84WG-2015B 

ALIGNMENT 

The following is required for aligning: 
An All Wave Signal Generator Which Will Provide 

Calibrated Signal at the Test Frequencies as Listed. 
Output Indicating Meter, Non -Metallic Screwdriver, Dummy - .1 mf, and 50mmf. 

AM STAGES 

an Accurately 

Antennas 

PROCEDURES 

Volume 
Connect 

Allow 

WARD 

Control Maximum all Adjustments. 
Radio Chassis to Ground Post of Signal Generator 

Short Heavy Lead. 
Chassis and Signal Generator to "Heat 

Minutes. 

with o 

Up" for Several 

ADJUST 
FOR 

SIGNAL GENERATOR 

GANG 
CONDENSER 

SETTING 
ADJUST FREQUENCY 

SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

455 KC Control Grid 
1st 6BA6 Pin No. 1 

.1 mf Chassis 
Base 

Rotor Fully Open 2nd I.F. Pri. and 
Sec. (9) and (10) 

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No. 7 

1st Det. 

.1 mf Chassis 
Bose 

Rotor Fully Open 1st I.F. Pri. and 
Sec. (7) and (8) 

Maximum 
Output 

1620 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-39 Maximum 
Output 

1400 KC External 
Antenna Lead 

50 mmf Chassis 
Bose 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-35 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 scale. 

FM STAGES 
The following is required for aligning: Zero center scale DC vacuum tube voltmeter having a range of 

An accurately calibrated signal generator providing unmodu- approximately 3' volts. 
kited signals at the test frequencies listed below. (If a zero center scale meter is not available, a standard scale 

Non-metallic screwdriver, vacuum tube voltmeter may be used by reversing the meter connec- 
Dummy Antennas and I -F Loading Resistor - .01 mf, 300 ohms tions for negative readings). 

and 100K ohms Allow chassis and signal generator to "Heat Up" for several minutes. 

SIGNAL GENERATOR 

THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 
ADJUST ADJUST 

FOR 
FREQUENCY 

SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
.01 mf FM Rotor Fully 

Open 
Rotor Fully 

Open 

Rotor Fully 
Open 

Disc. Pri. (1) 
Note A 

Maximum 
Deflection 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
.01 mf FM Disc. Sec. (2) 

Note B 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
.01 mf FM Disc. Pri. (1) 

Note A 
Maximum 
Deflection 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
.01 mf FM Rotor Fully 

Open 
Disc. Sec. (2) 

Note B 

I -F 10.7 MC 6BA6 1st I -F 

Pin 1 and Chassis 
.01 mf FM Rotor Fully 

Open 
2nd I -F Pri. (3) 
2nd I -F Sec. (4) 

Note C 

Maximum 
Deflection 

10.7 MC Unsolder lead from Pin 7 to 
band switch. Insert 100K ohm 
resistor between Pin 7 and 
Ground and feed signal into 
Pin 7 of 6BE6 

01 mf FM Rotor Fully 
Open 

1st 1-F Pri. (5) 
Note C 

Maximum 
Deflection 

Maximum 
Deflection 

10.7 MC Same as above .01 mf FM Rotor Fully 
Open 

1st I -F Sec. (6) 
Note C 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 

Ant. and Osc. 108.5 
Note D 

Disconnect built-in line an- 
tenne and connect generator 
to dipole terminals with re- 
sistor in series 

300 ohms FM Rotor Fully 
Open 

Osc. C-38 Maximum 
Deflection 

104.5 Same as above 300 ohms FM Tune rotor for 
max. AVC voltage 

Ant. C-37 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A-The zero cen'er scale DC vacuum tube voltmeter is to be 27 K ohm resistor (R-11) and its junction with the terminal 

connected between chassis ground and AVC line. A strip. Adjust for zero voltage indication. 
signal of .1 volt must be fed into the receiver for this NOTE C-Connect zero center DC vacuum tube voltmeter as in Note 
adjustment. Note output voltage on the zero center DC A. Adjust input to give same output on the zero center DC 
vacuum tube voltmeter. vacuum tube voltmeter as in Note A. 

NOTE `D --Remove the 100 K. ohm load resistor and solder the lead 
NOTE B-D'!.connect zero center DC vacuum tube voltmeter from from pin 7 of 6BE6 tube to the band switch before attempt- 

AVC and connect it at the audio takeoff point at the ing to check the antenna and oscillator adjustments. 

©John F. Rider 
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MONTGOMERY WARD 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 

one table below lists the sensitivity at the input of each stage. The re- 

ceiver should be tuned to 1000 KC for all readings. All measurements 
ore based on an output of .5 watt. This may be measured by discon. 
netting the speaker voice coil and substituting a 3.2 ohm, 5 watt re- 
sistor across the secondary winding of the output transformer. A reading 
of 1.26 volts across this resistor will be equivalent to a .5 watt output. 

MODELS 8L.1iG-2015A, 
8!14,1G -2015B 

The volume control must be set to maximum. 

The signal source must be nn accurately calibrated signal generator 
capable of supplying both 1000 KC and 455 KC signals modulated 30% 
with a 400 cycle audio signal. Variations in sensitivity of Plus or Minus 
25% are usually permissible. 

SIGNAL GENERATOR 
INPUT FOR 

.5 WATT 
OUTPUT fREQUENCY 

COUPLING 
CAPACITOR 

CONNECTION TO 
RECEIVER 

GROUND 
CONNECTION 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna 
Lead 

Chassis 25 Microvolts 

1000 KC .05 mf 6BE6 Converter Pin 7 Chassis 60 Microvolts 

455 KC .05 mf 68E6 Converter Pin 7 Chassis 58 Microvolts 

455 KC .05 mf 6BA6 1st I -F Pin 1 Chassis 2400 Microvolts 

400 cycles .05 mf 6AV6 1st A -F Pin 1 Chassis .07 Volt 

400 cycles .05 mf 6V6GT Output Pin 5 Chassis 3.2 Volts 

FM STAGES 

The table below lists the sensitivity for the FM stages of the receiver. 
The receiver must be tuned to 98 MC for all readings. Measurements 
are based on a .5 watt output the same as for the AM and Audio stage 
measurements. 

The signal source must be an accurately calibrated signal generator 
capable of supplying a 98 MC signal modulated by a 400 cycle audio 
signe I. For these measurements the generator must be adjusted for a 
22.5 KC deviation. This will correspond to 30% AM modulation. 

FREQUENCY 

98 MC 

10.7 MC 

SIGNAL GENERATOR 

COUPLING 
TO RECEIVER 

300 ohms 

.01 mf 

CONNECTION TO 
RECEIVER 

External Antenna Lead 

6BA6 1st I -F Pin 1 

GROUND 
CONNECTION 

Chassis 

INPUT FOR 

.5 WATT 
OUTPUT 

200 Microvolts 

10.7 MC .01 mf 6BA6 2nd I -F Pin 1 

Chassis 

Chassis 

1,000 Microvolts 

40,000 Microvolts 

6BA6 
15T LF 

GA 

N 
GP,G. 

e 
p p 6BE6 

G,©10 CONVM 

G, 

6BA6 
2ND IF 

cs 

6A L5 
DISC " 

6V6GT 
A OUTPUT 

6AV 6 
AM 2ND DET. AVC 

STANDARD TUBE SOCKET SYMBOLS 
H -HEATER Dr -DIODE PLATE 
G- GRID P - PLATE 
K -CATHODE 

6X5GT 
RECT. 

©John F. Rider 

TUBE SOCKET VOLTAGES 

Socket 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 
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. 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new 10X70 drive cord assembly or a new length of 
cord 51 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. 

DIAI STRING 

FUINUR CI AMP 

POINTER PRAM I 

GANG CONDENSER 
IN rULLA CLOSED 
POSITION. 

TUNING SNAI1 

ENSIGN SPRING 

O rlof 

www.americanradiohistory.com



PAGE 19 -90 MONT WARD 

MODEL 841JG-20151.1 MONTGOMERY 
Qty. Used 

Ref. No. Part. No. Description in Set 

WARD 
Qty. Used Ref. No. Part. No. Desci iption in Set 

R-10 B84102 1000 0.5 Carbon 1 

CAPACITORS 
R-11 884273 27 K 0.5 Carbon 

C -1A Ì 
C -1B 

R-12 884682 6800 0.5 Carbon 
C -1C 1 

14A202 Gang Condenser & Pulley R-13 

C -1D R-14 1385105 1 meg. 0.5 Carbon 

C-2 47X511 100 mmf Ceramic R-15 D84102 1000 2.0 Carbon 1 

C-3 47X517 47 mmf Ceramic 1 
R-16 
R-21 B85474 470 K 0.5 Carbon 3 

C-4 47X513 5 mmf Ceramic 1 R-23 

C-5 47X512 10 mmf Ceramic 1 R-17 B84153 15 K 0.5 Carbon 1 

C-6 47X518 100 mmf Ceramic 1 R18 36X347 .5 meg. Volume control 
C-7 D66103 .01 mf 400 V Tubular and switch 1 

C -B 

C-10 
Part of T-7 (1st I.F. Trans.-AM) 

R19 885106 10 meg. 0.5 Carbon 1 

R-20 40X254 3 meg. Tone Control 1 

C-11 Part of T-6 (1st I.F. Trans.-FM) 
R-24 B84271 270 0.5 Carbon 1 

C-9 
C12 
C-13 ; 

C-19 I 

47X507 5000 mmf Silvered Ceramic 5 
TRANSFORMERS AND COILS 

C-20 j L-1 1 

L-4 
9A1882 Filament Choke 2 

C-14 ) 

C-17 ( 
Part of T-9 (2nd 1.F. Trans.- AM) 

L-2 9A1940 Parasitic Choke 1 

C-15 ) 
C-16 ( 

Part of T-8 (2nd I.F. Trans.-FM) L-3 9A1930 Line Choke 1 

T-1 9A1954 B" Range Loop Anetnna Assembly 1 

C18A I 50-50 mmf (Port of 76X1 Resistor - 

C -188 { Capacitor Combination) T-3 9A1956 Antenna Coil Assembly 1 

C-21 ) 

C-23 ç 
Part of T 10 (Discriminator Trans.) T-4 9A1938 Oscillator Coil (FM) 1 

C-22 47X492 2700 mmf Molded Mica 1 
T-5 9A1929 Oscillator Coil Assembly (AM) . - 1 

C-24 47X510 470 mmf Silvered Mico 1 T-6 9A1932 1st I.F. Transformer (FM) 1 

C-25 45X361 5 mf 100 V Dry Electrolytic 1 T-7 9A1934 1st I.F. Transformer (AM) 1 

C -26A I 

C-268 } 45X360 
40 mf 200 V 
40 mf 150 V Dry Electrolytic 1 

T-8 9A1933 2nd I.F. Transformer (FM) 1 

C -26C I 20 mf 25 V T-9 9A1935 2nd I.F. Transformer (AM) 1 

C-27 B66503 .05 mf 200 V Tubular 1 T10 9A1936 Discriminator Coil Assembly 1 

C-28 47X471 68 mmf Molded Mica 1 

T-11 53X291 Power Transformer 1 

C-29 866403 .0A mf 200 V Tubular 1 

C-30 D66502 .005 mf 400 V Tubular 1 

T-12 51X136 Output Transformer 1 

MISCELLANEOUS' 
C,31 47X468 220 mmf Ceramic 1 

C-32 D66203 02 mf 400 V Tubular 1 

76X1 Resistor -Capacitor Combination 1 

C-33 866402 .004 mf 200 V Tubular 1 

12A484 5" e 7" Oval P.M. Speaker 1 

C-34 H66102 .001 mf 800 V Tubular 1 
3A303 Tube Socket Octal(8 prong) 

Molded 2 
C-35 17A123 1.5-12 mmf Trimmer 1 

3A312 Tube Socket Miniature 4 
C-36 1 
C-37 ( Part of C-1 Gang Condenser 3A427 Tube Socket --Miniature (for AM -FM 
C-39 J Converter Tube) . 1 

C-38 17A247 3-12 mmf Trimmer .__- 1 
3A304 Phono Motor Socket 1 

C-40 47X508 500 mmf Ceramic 1 3A305 Phono Socket-- Single P:n Tip 1 

C-41 47X476 100 mmf Molded 1 2A374 Band Change Switch 1 

RESISTORS 

OHMS WATTS 
13X546 Line Cord and Plug Assembly - 1 

R-1 884223 22 K 0.5 Carbon 1 
10A659 Knob (Tuning) 1 

R-2 B84152 1500 0.5 Carbon 1 1CA!40 Knob (Volume Control and Switch) 1 

R-3) B84122 1200 0.5 Carbon 2 
10A653 Knob (Tone) 1 

R-6 ( 
_ - 

R-4 D84822 8200 2.0 Carbon 
10A661 Knob (Phono- BC FM) 1 

R5) 883680 68 0.5 Carbon 2 
4X1001 Escutcheon 2 

R-9 { 14X429 Grille Ventilator - 1 

R-7 885225 2.2 meg. 0.5 Carbon 1 

28X290 Snap Buttons (Mtg. Grille) 4 

R-8 47 K (Part of 76X1 Resistor - 

Capacitor Combination) 
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MONTGOMERY 
Qty. Used 

Ref. No. Part. No. Description in Set 

WARD 

Ref. No. Part. No. 

MODELS 81wG-2015Aá 
84WG-2015B Qty. Used 

Description in Set 

DIAL AND DRIVE ASSEMBLY C-29 B66403 .04 mf si2C0 V Tubular ._ 1 

58X703 Dial Glass 1 C-30 D66502 .005 mf 403 V Tubular 1 

24X446 Idler Pulley 2 C-31 47X468 220. mmf Ceramic __. _ 1 

15X244 Pointer 1 
C-32 D66203 .02 mf 400 V Tubular 1 

C-33 866402 .004 mf 200 V Tubular 1 

25X1587 Pointer & Diffuser.Mtg. Bracket 1 

C-34 H66102 .001 mf 8C0 V Tubular 1 

7A103 No. 47 Pilot Light Bulb 1 C-35 17A123 1.5.12 mmf Trimmer 1 

7A221 Pilot Light Socket Assembly 1 C-37 l' 

C-39 
Part of C-1 Gang Condenser.... 

26X506 Drive Shaft 1 

C-38 26A489 1-8 mmf Trimmer Assy. 1 

28X113 Drive Cord Tension Spring 1 

C-40 47X508 500 mmf Ceramic 1 

10X70 Drive Cord Assembly 1 C-41 47X476 100 mmf Molded ._ 1 

19X192 "C" Washer (Mtg. drive shaft) 2 C-42 47X521 6 mmf Ceramic 1 

6X21 Rubber Grommet (Mtg. gang cond.) 3 C-43 47X522 12 mmf Ceramic 1 

20X260 Condenser Cushion Stud (Mtg. gang 
condenser) 3 

RESISTORS 

OHMS WATTS 

TYPE W -28A145 RECORD CHANGER PARTS R-1 884223 22 K 0.5 Carbon 1 

W -15X090-1 Motor Assembly, 60 cycles, 
115-120 V. 

R-2 

R-3 1 

B84152 

B84122 

1500 0.5 Carbon _ 

1200 0.5 Carbon 

1 

2 

W -17X412-11 50 Cycle Drive Sleeve Assembly 1 
R-6 

R-4 D84822 8200 2.0 Carbon 
Shure P30.1 Crystal Cartridge and Semi. 

Permanent Needle Assembly 1 

Semi -Permanent Needle 1 

R-5 ) 

R-9 ( 
B83680 68 0.5 Carbon 2 

(Specify part number and letters 
stamped on crystal) 

R-7 885225 2.2 meg. 0.5 Carbon 1 

MODEL 84WG-2015B 
R-8 47 K (Part of 76X1 Resistor- 

Capacitor Combination) 

CAPACITORS R-10 B84102 1000 0.5 Carbon 1 

C-lA R-11 884273 27 K 0.5 Carbon 1 

C -1B 
C -1C 

14A204 Gana Condenser & Pulley R-12 

C -1D R-13 1384153 15 K 0.5 Carbon 

R-17 
C-2 47X511 100 mn -f Ceramic 1 

R-14 8E5105 1 meg. 0.5 Carbon 1 

C-3 47X517 47 mmf Ceramic 1 R-15 D84102 1000 2.0 Carbon 1 

C-4 47X523 10 mmf Ceramic 1 R-16 1 

C-5 47X512 10 mmf Ceramic 1 

R-21 ; 

R-23 I 

885474 470 K 0.5 Carbon 3 

C-6 47X463 47 mmf Ceramic 1 

R-18 3C X347 .5 meg. Volume control 
C-7 D66103 .01 mf 400 V Tubular 1 and switch 1 

C-8 1 Part of T-7 (1st I.F. Trans. - AM) C-10 { 
R-19 885106 10 meg. 0.5 Carbon 1 

R-20 40X287 3 meg. Tone Control 1 

C-11 Part of T-6 (1st I.F. Trans.- FM) 

C-9 R-24 884271 270 0.5 Carbon 1 

C-12 
C-13 47X507 5000 mmf Silvered Ceramic 5 
C-19 TRANSFORMERS AND COILS 
C-20 

L-1 9A1882 Filament Choke 2 

C-14 ) L-4 ) 

Port of T-9 (2nd I.F. Trans. -AM) C-17 
L-2 8A1940 Parasitic Choke 1 

C-15 
C-16 ( 

Part of T-8 (2nd I.F. Trans. -FM) L-3 9A1930 Line Choke 1 

C -18A 50-50 mmf (Part of 76X1 Resistor - 
L-5 9A1967 Parasitic Choke 1 

C -188 { Capacitor Combination) 
T-1 9A1971 "B" Range Loop Antenna Assembly 1 

C-23 Part of T-10 (Discriminator Trans.) 
T-3 9A1956 Antenna Coil Assembly 1 

C-22 47X492 2700 mmf Molded Mica.... 1 

C-24 47X510 470 mmf Silvered Mica . 1 

T-4 9A1938 Oscil:ator Coil (FM) 1 

C-25 45X361 5 mf 100 V Dry Electrolytic 1 T-5 9A1929 Oscillator Coil Assembly (AM) 1 

C -26A 1 40 mf 200 V T-6 9A1932 1st I.F. Transformer (FM) 1 

C -26B !- 45X360 40 mf 150 V Dry Electrolytic 1 

C -26C f 20 mf 25 V T-7 9A1934 1st I.F. Transformer (AM) 1 

C-27 B66503 .05 mf 200 V Tubular 1 T-8 9A1969 2nd I.F. Transformer (FM). 1 

C.28 47X471 68 mmf Molded Mico 1 
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PAGE 19-92 MONT WARD 

MODELS 814.WG-2015A, MONTGOMERY WARD 
81}WG -2015B Qty. Used Qty. Used 

Ref. No. Part. No. Description in Set Ref. No. Port. N3. Description in Set 

T-9 9A1935 2nd I.F. Transformer (AM) 1 DIAL AND DRIVE ASSEMBLY 

T-10 9A1970 Discriminator Coil Assembly._ 1 58X703 Dial Glass 1 

T-11 53X291 Power Transformer 1 24X446 Idler Pulley 2 

T-12 51X136 Output Transformer 1 15X244 Pointer 1 

MISCELLANEOUS 
25X1587 Pcinter & Diffuser Mtg. Bracket 1 

76X1 Resistor -Capacitor Combination 1 7A103 No. 47 Pilot Light Bulb 1 

12A484 5" x 7" Oval P.M. Speaker 1 7A221 Pilot Light Socket Assembly __ 1 

3A303 Tube Socket-Octal (8 prong) 26X506 Drive Shaft 1 

Molded 2 

28X113 Drive Cord Tension Spring 
3A426 Tube Socket-Miniature 4 

10X70 Drive Cord Assembly 1 

3A427 Tube Socket-Miniature (for AM -FM 
Converter Tube) 1 19X192 "C" Washer (Mtg. drive shaft) 2 

3A304 Phono Motor Socket 1 

6X21 Rubber Grommet (Mtg. gong cond.).. 3 

3A305 Phono Socket-Single P:n Tip 1 

20X260 Condenser Cushion Stud (Mtg. gang 
2A374 Band Change Switch 1 condenser) 3 

13X546 Line Cord and Plug Assembly_ 1 
TYPE W -28A145 RECORD CHANGER PARTS 

10A659 Knob (Tuning) 1 
W -15X090-1 Motor Assembly, 60 cycles, 

115-120 V. 
10A660 Knob (Volume Control and Switch).. 1 

W -17X412-11 50 Cycle Drive Sleeve Assembly 1 

10A658 Knob (Tone) 1 

Shure P30-1 Crystal Cartridge and Semi - 

10A661 Knob (Phono-BC-FM). 1 Permanent Needle Assembly 1 

Semi -Permanent Needle 1 

4X1C01 

14X438 

Escutcheon 2 

Grille Ventilator .. 1 

(Specify part number and letters 
stamped on crystal), 

28X290 Snap Buttons (Mtg. Grille) 4 

MODELS 8414G -2015A, B 

50 CYCLE OPERATION 

If it is desired to use the record changer on a 50 cycle 

power supply, it will be necessary to replace the drive 

sleeve assembly on the record changer motor shaft with 

a 50 cycle drive sleeve assembly. This assembly is listed 

in the parts list. 

To change the sleeve turn the record selector shelf to the 

12" position and lift the turntable off of the record changer. 

Loosen the set screw holding the drive sleeve on the motor 

shaft and remove the old sleeve. Install the new 50 cycle 

drive sleeve and replace the turntable. 

Tube and Dial Lamp 1 

Complement 1 

1 

6BE6 6AV6 6V6GT 
68A6 A 6AL 

PHONO INPUT 
451 PHONO 

DIPOLE ANTENNA 
CONNECTION S 

MOTOR 
SOCKET 

6BE6 FM -AM Converter 
6BA6 1st I -F Amplifier 
6BA6 2nd I -F Amplifier 
6AL5 FM Discriminator 
6AV6 Audio Amplifier, AM 2nd 
Detector and AVC 
6V6GT Audio Output 
6X5GT Rectifier 
No. 47 Dial Lamp 

6X5GT 

A83 -2311A 
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MONTGOMERY WARD 

MODEL KWG -2015A 

210DEL S4WG -2015A 
MODELS 8411G -2718A, 
e4WG-2720A 

(1) The part number and description of C-6 has been changed. 
The new description follows: 

C-6 47X463 47 MMF Molded 1 used 

(2) The circuit connection of the 5 MMF Capacitor C-4 has 
been changed. The new circuit connection is shown 
in the partial schematic below: 

G-4 0 5 MMF 
BEG 

L-2 

PARASIT IC 
CHOKE. 

MODELS B)WG-2718A, 
8L wG-272 OA 

PARTS LIST ADDITION 

The description of the new part follows: 

Ref. No. Part No. 

R-48 B84222 

The circuit connection of 
partial schematic below. 
84 WG -2718B, 2724A. 

T2 
FM ANTENNA COIL 

Description 

2200 ohms 0.5 watt 

Qty.Used 

1 

resistor R-48 is shown in the 
This also applies to Model's 

©John F. Rider 
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MODELS 84WG-2718A, -B, 
84WG-2720A, 84WG-2724A 
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PAGE 19-98 MONT WAND 

'ïO:JiL J 84.14G -2718A , -3 , 
C 14..23-2720A, úIt,i-dG -2724A 

MONTGOMERY WARD 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 

The table below lists the sensitivity at the input of each stage. The re- 

ceiver should be tuned to 1000 KC for all readings. All measurements 
ore based on on output of .5 watt. This may be measured by disco°. 
netting the speaker voice coil and substituting un 8 ohm, 10 watt re- 

sistor across the secondary winding of the output transformer. A reading 
of 2 volts across this resistor will be equivalent to a .5 watt output. 

The volume control must be set to maximum. 

The signal source must be an accurately calibrated signal generator 
capable of supplying both 1000 KC and 4.55 KC signals modulated 30% 
with a 400 cycle audio signal. Variations in sensitivity of Plus or Minus 

25% are usually permissible. 

SIGNAL GENERATOR INPUT FOR 
.5 WATT 
OUTPUT 

FREQUENCY 
COUPLING 

CAPACITOR 

200 mmf or 
RMA Dummy Antenna 

CONNECTION TO 
RECEIVER 

External Antenna 
lead 

GROUND 
CONNECTION 

1000 KC Chassis 2 Microvolts 

1000-1k- .05 mf 

.05 mf 

.05 mf 

.05 mf 

.05 mf 

.05 mf 

6BA6 Interstage Pin 1 Chassis 

Chassis_ 

Chassis_ 

Chassis 

Chassis 

Chassis 

8 Microvolts 

1000 KC 

455 KC 

KC_ 
400 cycles 

6BE6 Converter Pin 7 _65 Microvolts 
55 Microvolts 

2500 Microvolts 

.05 Volt 

6BE6 Converter Pin 7 

6BA6 let I -F Pin 1 

6AV6 1st A -F Pin 1 

400 cycles 6V6GT Output Pin 5 2.8 Volts 

FM STAGES 

The table below lists the sensitivity for the FM stages of the receiver. 

The receiver must be tuned to 98 MC for all readings. Measurements 

are based on a .5 watt output the same as for the AM and Audio stage 

measurements. 

The signal source must be an accurately calibrated signal generator 
capable of supplying a 98 MC signal modulated by a 400 cycle audio 
signal. For these measurements the generator must be adjusted for o 

22.5 KC deviation. This will correspond to 30% AM modulation. 

FREQUENCY 
COUPLING 

TO RECEIVER 

SIGNAL GENERATOR INPUT FOR 
.5 WATT 
OUTPUT 

CONNECTION TO GROUND 
RECEIVER CONNECTION 

98 Mc 300 ohms External Antenna Terminal External Ant. Terminal 1 25 Microvolts 

10.7 MC I .01 mf 6BA6 1st l -F Pin 1 Chassis , 2200 Microvolts 

10.7 MC .01 mf 6BA6 2nd 1-F Pin 1 Chassis I 50,000 Microvolts 

ALIGNMENT PROCEDURE 

AM BROADCAST AND SHORT WAVE BAND 

The following is required for aligning: 
An All Wave Signal Generator Which Will Provide on Accurately 

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

-.1 mf, 200 mmf and 400 ohms. 

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 
GENERATOR 
OUTPUT TO 

6BE6 

Pin 7 and Chassis l 

i 

THROUGH i BAND GANG 
DUMMY SWITCH CONDENSER 

ANTENNA SETTING SETTING 
ADJUST 

ADJUST 
FOR 

1 Maximum 
Í Output 

I 

1 

-- - - 
FREQUENCY 

SETTING 

455 kc 

1620 kc 

1400 kc 

I -F .1 mf Broadcast Rotor Fully Open 1st I -F Pri. & Sec. O & 3 
2nd I. -F. Pri. & Sec. O & O 

Broadcast External ant. lead 200 mmf (Broadcast Rotor Fully Open Broadcast Oscillator C -70B 

External ont. lead 200 mmf i Broadcast Turn Rotor to Max. Output 
Set pointer to 

Broadcast Interstage C -38B 

1400 kc External ant. lead 200 mmf Broadcast 1400 kc See Note A Loop Antenna C-33 

600 kc External ant. lead I 200 mmf Broadcast Turn Rotor to 600 kc podder C-56 
Max. Output and 
Rock See Notes 

Repeat above oscillator adjustments at 1620 and 600 KC until readjusting the oscillator Range B Trimmer C -70B causes no further improvement 
in output. 

Short Wave 
I 

18.3 MC !External ant. lead 400 ohm : Short Wove I Rotor Fully Open I SW Oscillator C -70A 

I Maximum 

1 

Output 
I 17 MC I External ant. lead 400 ohm I Short Wave I Turn Rotor to Max. Output I SW Interstage C -38A 

¡ "D" Antenna C-31 Reassemble chassis in cabinet 

Broadcast I 1400 kc External ant. lead I 200 mmf I Broadcast I Turn Rotor to Max. Output I Loop Antenna C-33 

After each ronge is completed, repeat the procedure as o final check. 

Note A-If the pointer is not at 1400 KC on the dial, reset pointer of 
the 1400 KC mark on the dial scab. 

Note B-Turn the rotor back and forth and adjust the trimmer until the 
peak of greatest intensity is obtained. 

©John F. Rider 
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MONTGOM1RY WARD 

ALIGNMENT PROCEDURE 

FM STAGES 

The following equipment is required for aligning: 

An accurately calibrated signal generator providing unmodulated 
signals at the test frequencies listed below. 

Non-metallic screwdriver. 

Dummy Antennas and 1-F Loading Resistor-.01 mf, 300 ohms and 

5000 ohms. 

MODELS 84WG-2718A, -B, 
814WG-2720A, 814WG-2724A 

Zero center scale DC vacuum tube voltmeter having a range of 

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 warm up for several minutes. 

SIGNAL GENERATOR 
THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 
ADJUST 

ADJUST 
FOR FREQUENCY 

SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

Discrim- 10.7 MC 6BA6 2nd I -F Pi- 1 .01 mf FM Rotor Fully Open Disc. Pri. Maximum 
inator Note B and Chassis Note A Deflection 

10.7 MC 
Note B 

6BA6 2nd I -F Pin 1 

and Chassis 
.01 mf FM Rotor Fully Open Disc. Sec. 

Note C 

Zero Center 

10.7 MC 
Note B 

6BA6 2nd I -F Pin 1 

and Chassis 
.01 mf FM Rotor Fully Open Disc. Pri. 

Note A 
Maximum 
Deflection 

10.7 MC 
Note B 

6BA6 2nd I -F Pin 1 

and Chassis 
.01 mf FM Rotor Fully Open Disc. Sec. 

Note C 

Zero Center 

I -F 
10.7 MC 
Note F 

6BA6 1st I -F, Pin 1 

and Chassis 
.01 mf FM Rotor Fully Open 

2nd I -F Pri. Note A 
and DO7 

2nd I -F Sec. Note A 
and E 

Maximum 
Deflection 

10.7 MC 
Note F 

FM -RF Gang Condenser 
terminal on top of 

chassis 

.01 mf FM Rotor Fully Open 1st 1-F Pri. 

1st I -F Sec. 

Note A 

Maximum 
Deflection 

Recheck I -F Adjustments in o der given 

R -F & Osc. 108.4 Disconnect dipole and 
connect generator to di- 
pole terminals with re- 

sistor in series 

300 ohms FM Rotor Fully Open Oscillator C-9 
Note G 

Maximum 
Deflection 

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

sistor in series 

300 ohms FM Tune Rotor for Max. 
AVC voltage 

RF. C-5 Maximum 
Deflection 

104.5 Disconnect dipole and 
connect generator to di- 

300 ohms FM Tune Rotor for Max. 
AVC voltage 

Ant. C.2 Maximum 
Deflection 

pole terminals with re- 
sistor in series 

Recheck R -F and Osc. Adjustments in order given 

NOTE A-Test Equipment connections are 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 1 

mogohm resistor R-40 and the band switch terminal for all 
adjustmen s except the discriminator secondary adjustment, for 
which see Note C. 

NOTE B-A signal of .1 volt must be fed into the receiver for this 
adjustment. 

NOTE C-Disconnect zero center DC vacuum tube voltmeter from AVC 
and reconnect to junction of R-11, C-51 and C-52. Adjust for 
zero voltage indication. 

NOTE D-Before adjusting Pri. core connect 5000 ohm load resistor 
across the 2nd I.F. secondary terminals. 

NOTE E-Disconnect 5000 ohm load resistor from secondary terminals 
and reconnect across the 2nd I.F. primary terminals. 

NOTE F-Input con be reduced to 10,000 microvolts. 
NOTE G-Oscillator frequency below signal frequency. 
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TUBE SOCKET VOLTAGES 

Socket 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 
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 usally permissible. 
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PAGE 19-100MONT WARD 

Ref. No. Port No. Description 

MODELS KWG -2718A , -B , 
8LEWG-2720A, 84WG-27214A 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use p new 10X66 drive cord assembly or a new length of 

cord 50 inches long for the installation. Install the cord as 

shown in the illustration, winding three turns counterclock- 

wise around the drive shaft spool with 

the turns progressing towards the front (,AN(, coNDENSER IN 

end of the drive shaft. After complet- FULLY OPEN POAITION 

ing the installation rotate the drive 

shaft a few turns to take up the slack / 

in the cord. 

DIAL ROTATION CORD 

Use a new 10X60 drive cord assembly 

or a new length of cord 21 inches long 

for the installation. Both the dial pul- 

ley and the band switch pulley must be 

turned to the short wave band posi- 

tion as shown in the illustration. In- 

stall the new cord exactly as shown 

then change the position of the band 

switch several times and note the 

movement of the dial. 

A\TEN\A :OIL OSC COIL 

START 

I DIAL PULLEY IN 

SHORT WAVE BAND 
POSITION 

BAND SWITCH PULLEY IN 

SNORT WAVE BAND POSITION 

7 0 l í 
DISCRIMINATOR COIL TRANSFORMERS 

R I IN T, R S 7 AGE 

50 CYCLE AC OPERATION 
If it is desired to operate this radio on a 50 cycle 105- 
125 volt AC power source no changes are necessary to 

Qty. used 
in Set 

CAPACITORS 

C-1 26A483 Tuner and Gang Assembly _ .. 1 

C-2) 
17A247 3.0-12 mmf Trimmer 2 

( C-5 
C-3 
C-10 
C-12 
C-34 47X496 500 mmf Ceramic 7 

C-35 
C-36 
C-53 
C-4 
C-42 
C-7 47X516 20mmf Ceramic._ 
C-8 47X500 5 mmf Ceramic 
C-9 17A255 1-8 mmf Trimmer 
C-11 47X499 47 mmf Ceramic.. 
C-121 

C-13 
f` 47X498 47 mmf Ceramic 3 

C-44 I 

C-14 ) 
C-15 ( 

C-16Ì 
C-22 I 

C-23 }. 47X507 5000 mmf Ceramic 5 

C-26 I 

C-27 J 

C-17 47X495 47 mmf Ceramic 1 

C-191 
C-47 I 

C-50 I D66203 .02 mf 400 V Tubular 
C-54 ( 

C-55 I 

47X497 100 mmf Ceramic 

Part of T-7 1st I -F (FM) 

2 

. 1 

5 

MONTGOMERY WARD 

6Av,Sr u0/O 
BAYÑ` 

'+ 6N56Gr5 
St-1! L Oi.rOP ay 

1:a 

,2.,A oT+ss7 C 

6Ba6 
I-Ltl 

NA 

.V = I 

6BA6 

ArP, ,r,f9 611E6 Cp 
Aw CONvf9rr9 

6ALS 

orreCraA Auó óóó> 

PhONo ,NPu r 
ra9 

SPC..+r9 SOC9fr 

oP l 
This is a three band, eight tube (plus tuning eye and recti- 
fier tube) receiver with automatic record changer, for the 
reception of both AM and FM stations. The R -F and I -F 

stages use the latest type high gain miniature type tubes 
and built-in Air Wave Aerials are provided for the FM and 
Broadcast bands. Features include the new Roto -Selector 
dial with only one band visible at a time, compensator 
circuits to prevent oscillator drift, automatic volume con- 
trol, beam power output stage, electro dynamic loud speak- 
er and an electrostatic shield in the power transformer to 
reduce power line noise. 

the radio chassis. 

If it is desired to use the record changer on a 50 cycle 
power supply, it will be necessary to replace the drive 
sleeve assembly on the record changer motor shaft with a 
50 cycle drive sleeve assembly. This assembly is listed 
in the ports list. 

To change the sleeve turn the recorder selector shelf to 
the 12" position arid lift the turntable off of the record 
changer. Loosen the set screw holding the drive sleeve 
on the motor shaft and remove the old sleeve. Install the 
new 50 cycle drive sleeve and replace the turntable. 

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

C-20 ) 
C-21 ( 

C-24 
C-25 
C-28 1 

Pert of T-9 2nd I -F (FM) 

Port of T-11 Discriminator 

C-29 } 

C-57 J 

47X501 68 mmf Ceramic 3 

C-30 45X361 5 mf 100 V Dry Electrolytic 1 

C-31 17A253 5-50 mmf Trimmer. 
C-32 47X445 270 mmf Molded 1 

C-37 47X57 100 mmf Molded.. 1 

46X289 .00475 mf 180 V Tubular. .. 1 C39 
C -38A 

17A252 
C-388 

C.40 47X516 
C-41 

D66403 
C-43 
C-45 
C-46 
C-48 
C-49 
C.51 
C-59 

1.3-12 mmf Dual Trimmer 1 

20 mmf Ceramic 1 

04 mf 400 V Tubular. 

Part of T-8 1st I -F (AM) 

Part of T-10 2nd I -F (AM) 

866103 .01 mf 200 V Tubular. . 2 

"r-OD-LALS 81,íG -2718A, 
SLUG -2720A 

C-52 47X492 2700 mmf Molded 1 

110DL'L S 8L -2718B, 
814.r,,G -27214A 

C-52 47X58 1500 mmf Molded__..._. 
C-56 17A241 300-475 mmf Trimmer 1 

C-58 866203 .02 mf 200 V Tubular 1 
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MONT WARD PAGE 19-10] 

Ref. No. Part No. Description 

MONTGOMERY WARD 

Qty. used 
in Set 

C-61 
C-62 
C-63 
C-64 
C -65A I 

C-658 I 

C-69 
C -70A I 

C -70B I 

C-71 
C-73 

D66602 .006 mf 400 V Tubular 1 

45X351 20 mf 450 V Dry Electrolytic 1 

45X302 40 mf 450 V Dry Electrolytic 1 

866503 .05 mf 200 V Tubular 1 

47X112 50-50 mmf Dual Mica _ 1 

A66504 .5 mf 100 V Tubular 1 

17A246 3.2-35 mmf Dual Trimmer. 1 

D66302 .003 mf 400 V Tubular.. ..._ 1 

47X470 330 mmf Molded ._. __ 1 

R-1 
1 

R-6 } B83680 
R-8 I 

R-2 C85223 

R-3 B85563 

R-4 884104 
R.5 884103 
R-7 C84563 

R-9 C84393 
R-10 B85222 

R-11 884273 
R-12 I 

R-13 ( 

R-14 884820 

R-15 Ì 
R-42 ; B85225 
R-46 I 

R-16 
R-18 885102 
R-21 

R-17 I 

R-47 I. 

R-19 ) 
R-30 I 

R-20 
R-22 
R-23 
R-24 
R-25 1 

R-40 } 

R-41 

R-26 
R-27 
R-28 
R-31 
R-39 
R-43 
R-44 
R-45 

B83682 

RESISTORS 

Ohms Watts 

68 0.5 Carbon 3 

22K 1.0 Carbon _ 1 

56K 0.5 Carbon 1 

100K 0.5 Carbon _._ _ 1 

10K 0.5 Carbon 1 

56K 1.0 Carbon 1 

39K 1.0 Carbon 1 

2200 0.5 Carbon 1 

27K 0.5 Carbon 1 

6800 0.5 Carbon 2 

82 0.5 Carbon 1 

2.2 meg. 0.5 Carbon.. 3 

1000 0.5 Carbon 3 

884223 22K 0.5 Carbon 2 

B85224 220K 0.5 Carbon . 2 

Part of 13X549 Cable and Socket Assembly 
43X217 6.2 Wire Wound.. 1 

B85153 15K 0.5 Carbon 1 

36X363 .5 meg. Volume Control 1 

885105 

B85473 
40X286 
B85475 
883514 
B83913 
B84225 
C84273 
885474 

1 meg. 

47 K 

3 meg. 
4.7 meg. 
510K 
91K 
2.2 meg. 
27K 
470K 

0.5 Carbon 3 

0.5 Carbon ........... 1 

Tone Control . 1 

0.5 Carbon.......... 1 

0.5 Carbon_... .... 1 

0.5 Carbon 1 

0.5 Carbon 1 

1.0 Carbon 1 

0.5 Carbon 1 

TRANSFORMERS AND COILS 

L-1 9A1881 Filament Choke Assembly 

9A1880 FM R -F Plate Choke 

L-3 9A1946 FM R -F Coil.... ....... __ 
L-5 9A1882 FM Oscillator Plate Choke .. 

MODUS 84JG-2718A, 
3ÿ-6,JG-2720A 

T-1 9A1960 Di -Pole Antenna Assembly. 1 

T-2 9A1945 FM Antenna ,Coil 1 

r'TC BLS 814..WG-2718B, 
81WG-2724A 

T-1 9A1968 Di -Pole Antenna Assembly 
T-2 9A1966 FM Antenna Coil 
T-3 9A1957 "D" Antenna Coil Assembly 
T-4 26A436 Loop Antenna Assembly 
T-5 9A1948 Oscillator Coil (FM) 
T-6 9A1947 Interstage "B" & "D" Range Coil 

Assembly 
T-7 9A1950 1st I -F Transformer (FM) 
T-8 9A1934 1st I -F Transformer (AM)._. .... .. 

T-9 9A1933 2nd I -F Transformer (FM).......... 
T-10 9A1935 2nd I -F Transformer (AM) 
T-11 9A1936 Discriminator Coil 
T-12 53X286 Power Transformer 1 

T-13 9A1918 "B" & "D" Oscillator Coil Assembly 1 

T-14 Output Transformer 1 

L-2 1 

L-4 f 

2 

Ref. No. Part No. 

I-IOD]''LS 8)4WG-2718A, -13,11 

84WG-2720A, 84WG-2724A 
Qty. used 

Description in Set 

MISCELLANEOUS 

12A482 12" E.D. Speaker complete with out- 
put transformer 1 

3A303 Tube socket --octal (8 prong) molded 3 
3A425 Tube socket (miniature)_..... 5 

32X346 Tube shield (miniature 6 

32X388 Tube Shield (For 12AT7) 1 

3A436 Tube socket (For 12AT7). 1 

3A427 Tube socket (R -F Amp) 1 

3A304 Phono Motor Socket_. t 

3A305 Phono Socket -Single pin 
2A377 Band Switch 

1 

13X328 Line Cord and Plug Assembly I 

26A486 Escutcheon and Crystal Assy. (Walnut) 1 

26A487 Escutcheon and Crystal Assy. (Blond) I 

10A509 Tuner Buttons (Walnut/ 6 
10A674 Tuner Buttons (Blond) 6 
28X320 Springs (Tuner Button). 6 

4X870 Escutcheon Eye (Walnut). 1 

4X1015 Escutcheon Eye (Blond) __ I 

10A662 Knob, Band_. I ( 1 

10A667 Knob, Tuning ) 10A668 Knob, On -Off, Volume I 
W°Inut 1 

1 

10A669 Knob, Tone 
I 1 

10A670 Knob, Tuning .. I 1 

10A671 Knob, Tone I 

10A672 Knob, Band Blond 'l 1 

10A673 Knob, On -Off, Volume l 1 

25X498 Tuning Eye Clamp 1 

25X1396 Tuning Eye Bracket _ 1 

13X549 Cable and Socket Assembly -Tuning 
Indicator .__. 1 

6X21 Rubber Grommets ) Mtg. Gang 4 
20X329 Condenser Cushion Stud ( Cond. 4 

DIAL AND DRIVE ASSEMBLY 

26A435 Dial Bracket Assembly. 1 

26A484 Dial and Drum Assembly Complete 
with Dial Background, Collar, Dial 
Drum and Dial Scale 1 

15X221 Pointer 1 

26X500 Dial Drum Shaft 1 

26A440 Pulley and Collar Assembly (For 
dial drum shaft) ..__.. 1 

26A437 Band Switch Pulley Assembly ...__ 1 

26X468 Band Switch Shaft 
26A441 Crown Gear Assembly (For Mtg. to 

Band Switch) 2 
26A434 Idler Bracket Assembly 1 

25X1389 Drive Shaft Bracket . ._ 1 

26X467 Drive Shaft .._.. 1 

24X551 Drive Shaft Spool 1 

10X60 Drive Cord Assembly (Band Change) 1 

28X524 Tension Spring (Band Change) 1 

10%66 Drive Cord and Clip Assembly (Dial 
Drive) . _.. 1 

28X530 Tension Siring (Dial Drive) .... 1 

41X72 Light Shield (Band Indicator) .... _ 4 
41X35 Light Shield (Dial) 2 
7A103 No. 47 Pilot Light. 6 
7A187 Pilot Light Socket Assembly (Dual) 1 

7A209 Indicator Light Socket Assembly . 4 

MODELS 84WG-2718A, 2720A 
TYPE W -28A147 RECORD CHANGER PARTS 

W -15X090-1 Motor Assembly, 60 cycles, 
115-120 V........_ 

W -17X412-11 50 Cycle Drive Sleeve Assembly 

Shure P30-1 Crystal Cartridge and semi - 
Permanent Needle Assembly...... 

Semi -Permanent Needle 
(Specify part number and letters 

stamped on crystal) 

MODEL S 81IWG -2718B , 2724.13 
TYPE V -?8A150 RECORD CHANGER PARTS 

V -1525.A Motor Assembly, 60 cycles, 
or 115-120 V. .. 

V-1923 Motor Assembly, 50 Cycles, 
115-120 V. 

Shure P30-1 Crystal Cartridge and Semi - 
Permanent Needle Assembly 

Semi -Permanent Needle 1 

'Specify part number and letters 
stomped on crystal) 

©John F. Rider 

www.americanradiohistory.com



- 

www.americanradiohistory.com



MOTOROLA PAGE 19-1 

MOTOROLA INC. oD AT- 8 

GENERAL IN 

DESCRIPTION 

Automatic Tuner AT -58 is used in Motorola spe- 
cific auto receivers using Chassis 8A, and also in 
Model CR8. Tuner AT -58 is adapted to fit any recei- 
ver using Chassis 8A or Model CR8 by simply using 
the correct pointer and push buttons. 

This is a 3-gang permeability type tuner, mech- 
anically operated by movement ,of its push buttons. 
Five pre-set and one manual tuning positions are 
provided. The frequency range is 535 to 1600 Kc. 
The pre-set positions can be set in any sequence to 
any frequency within this range. 

SERVICE TOOLS 

The simplicity of the tuner allows easy servicing 
with: 

1. 1/4° open end and 1/48 box end wrench. 

2. A stiff steel hook 1/18 diameter made of 1/8° 
rod, ground down and shaped like a #5 to #10 size 
crochet hook, to hook and unhook the springs. 

3. Slab head wrench for coil adjustment: #2/56 head. 

TO REMOVE TOP DECK 

Unscrew two #8 sheet metal screws (45) on the 
back of the tuner and two #8 sheet metal screws (45) 
on the top front of the tuner. (Do not unscrew 
screws (45) at trimmer bracket). Before removing 
top deck, unhook springs (53) and links (25). Grasp 
top deck and lift up and tip back. This leaves bot] 
decks open for servicing. See Figures 1 and 2. 

SERVICING LOWER DECK 

Looking at the top of the lower deck (with 
front to you), on the right we have the manual drive 
lead screw assembly (42). The other 5 assemblies 
(43) are the station set-up screw assemblies. 

FORMATION 
out after springs (50) are unhooked. 

Note also that unless a push button arm (1) is 
pushed in, all assemblies lay flat. When a push 
button arm (1) is pushed in, the assembly is tilted 
about 30°. 

Visual inspection will show correct location 
of all springs in the assemblies and those which 
hold dawn the assemblies. 

Note action of gear train as manual knob is 
turned and push button arm is pushed in so gears 
mesh. Automatic tuning buttons can be checked for 
any binding by trying each button at their present 
setting. 

DRIVE ARM ADJUSTMENT 

It is very important that the carriage drive 
assembly (12) be correctly adjusted in its bearings 
so as not to bind or be too loose and allay It to 
twist and force the tuner out of alignment. 

On the left side of the lower deck, you will 
find a set screw (47) and lock not (30) for assembly 
adjustment. Note that the assembly is floated. in 
the base bracket (7) between two ball bearings (4), 
one on each end. Adjust by loosening lock nut (30) 
and then turn set screw (47) so that all bearing 
play is eliminated but yet carriage drive assembly 
(12) moves freely. Tighten lock nut (30) after ad- 
justment. Before hooking spring (54), tip the tuner 
several times to make sure carriage drive assembly 
(12) is free enough to swing up or down by its own 
weight. 

POINTER REPLACEMENT 
The pointer is easily removed by davnward and 

outward pressure to unhook it from the pointer arm 
(2). Pointer is replaced by reversing procedure. 

Be sure that the correct pointer is used; pointers 
vary in length, depending on which receiver tuner 
is to be used in. See Specific Radio Service Manual 
(i.e., FD8, 0E2, etc.) for part number of pointer. 

Note that all assemblies can be easily lifted 
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PAGE 19-2 MOTOROLA 

MODEL AT -58 MOTOROLA INC. 

ANT., RF OR OSC. CORE REPLACEMENT 

The tuner cores (181 are easily unscrewed from 
clip (14) and pulled out when carriage assembly (13) 
is extended. Note that the cores are coded with a 
paint dot on the screw portion; always use replace- 
ment cores bearing the same color coding. When or- 
dering replacement cores, always specify color 
coding together with part number. 

TO SET THE PUSH BUTTONS 

1. Turn receiver on and allow it to warm up for a 
few minutes. 

2. Push the first automatic tuning button In as 
far as it will go and HOLD IT THAT WAY. 

3. With the tuning knob, tune in the station you 
desire to aet up. Tune carefully until you are ex- 
actly on the station; tuning to either side of it will result in poor tone quality. The pointer will 
indicate station being set up. Release button and 
knob after tuning in station. 

4. Follow above steps 2 and 3 for the remaining 
four buttons. 

SERVICE INFORMATION 

The entire top deck of this tuner may be re- 
moved, while tuner is mounted in receiver chassis, 
allowing complete accessibility to all mechanical 
parts. 

TO REPLACE PARTS UN LOWER DECK 

Remove top deck of tuner (follow previous in- structions). This exposes the 5 -station set up 
screw assemblies (43) and manual lead screw assem- 
bly (42). These may be removed by unhooking springs 
(50) and lifting them out. 

If push button arms or slider arms are to be 
replaced, it will be necessary to remove spring 
(54); then take out screws (46) from bottom of tuner 
to allow bracket (7) to move bAck and permit push 
button arm assemblies (1) or slider arms (3) to be 
removed after springs (53) have been removed. 

Patience is required to assemble push button 
arm assemblies (1) and slider arms (3) back into 
bracket (7). Reassemble tuner by working In re- 
verse order. 

Teat all parts of lower deck for free opera- 
tion before assembling to upper deck. 

TO REPLACE TOP DECK 

Make eure that carriage drive assembly (12) 
is tipped back (spring (54) unhooked) and carriage 
assembly (13) carrying the tuning cores is out. 
Slip in the top deck, making sure the spring washer 
(70) on the manual drive assembly (42) is between 
the drive assembly gear and the back of the base 
before putting in screws and locking the two decks 
together. 

SERVICE HINTS 

1. STATION DRIFT (Push Buttons). Check the flat 
friction spring (56) for breaks or permanent set. 

2. TUNER STICKING. Check collars on manual drive 
assembly (42). If they are cocked or stuck, re- 
place with new assembly. 

3. HARD TUNING FOR PRE-SETTING. Check lubricant 
on the gear train. It should be Stayput /512 or 
equal. 

4. TWISTING CARRIAGE PLATE. Due to poor setting 
of carriage drive assembly (12). See Drive Arm 
Adjustment. 

5. ROUGE DRIVE - Check die cast gears (19,20 & 21). 
Check for lubrication (Stayput #512). Check manual 

drive bushings. 

6. LATCH BAR JAMMING OUT. Check the latch bar 
spring (51) on the back. If it is bent out of 
shape, turn It 1800 and reshape. If it is weak - 
replace. 

7. STICKING POINTERS. Check the pointer bearing 
(6) and make sure the linkage of the assembly is 
free. 

8. POINTER NOT RE -POSITIONING OR SLOPPY ACTION. 
Be sure to check the torsion spring (58) (on the 
under side of the top deck) for breakage or slip- 
ping from the notches on the base and the pointer 
link plate (34). 
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MOTOROLA INC. MODEL AT -58 

50 

47 

30 

66 

40 
52 
54 

53 

46 

35 

45 

11 

53 18 
25 

13 5 

33 

j KB [D - 
9 

- .I 

46 

s a 

45 

54 

23 
35 

63 
5 

16 

11 

11 

45 

I 16 oR 17 

17 17 

45 69 14 69 14 

11 

68 

FIGURE I. AUTOMATIC TUNER AT -58 PARTS LOCATIONS 
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PAGE 19-4 MOTOROLA 
MODEL AT -58 MOTOROLA INC. 
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FIGURE 2. AUTOMATIC TUNER AT -58 PARTS LOCATION 
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MOTOROLA PAGE 19-5 

MOTOROLA INC. MODEL AT -58 

REF. 

NO. PART NO. 

REPLACEMENT PARTS LIST 

DESCRIPTION 

1 1X472775 Arm Assembly: push button arm with trip 
pawl 

2 45A472698 Arm, pointer 
3 45A472692 Arm, slider 
4 43A4326 Ball, steel: .126 diameter (tuner drive 

carriage bearings) 
b 1X472773 Base, Gears & Stud Assembly: consists of 

tuner base, station set-up gear train 
and locating studs only 

6 43A472889 Bearing, pointer ........... 

7 1X472776 Bracket & Bushing Assembly 

8 7A472723 Bracket, gear retaining 
9 7A482508 Bracket, latch plate retaining 
lO 43A472884 Bushing, drive arm adjustment 
11 20&480800 Capacitors & Bracket Assembly: 3 mica 

trimmers on bracket 
12 1X472777 Carriage Drive Assembly 
13 1X472788 Carriage, Insulator & Studs Assembly 

14 42A70164 Clip, core adjustment: phosphor bronze 

15 42A472671 Clip, guide rod retaining 
16 * 24871879 Coil, oscillator 
17 * 24871881 Coil, RF & Antenna 
18 * 46K472679 Core, Iron & Screw (tuning cores) 
19 448472721 Gear, Idler 
20 44A472662 Gear, manual 
21 44A472576 Gear, station set-up 
22 14A70876 Insulator, coil sleeve 
23 14A472680 Insulator, core: bakelite (on carriage 

plate) 
24 458472696 Lever, stop actuating (on station sets 

up lead screw) 
25 45A472689 Link, drive 
26 45A472708 Link, pointer drive 
27 457663 Lockwasher: }4 internal; cad pl (idler 

gear mtg) 
28 457657 Lockwasher: #8 external; cad pl (top 

deck mtg) 
29 258378 Nut: 4-40 I 3/16 hex; nkl pl (Idler gear 

mtg) 
30 257009 Nut: 10-32 x 3/8 hex; cad pl (setscrew 

lock) 
31 35A472696 Pad, felt (push button arm cushion) .. 
32 46A472718 Pawl, trip 
33 648472716 Plate, latch 
34 54A472705 Plate. Pointer link 
35 558479 Rivet: .088 x 1/8; steel; nkl pl (latch 

spring & core ins. mtg) 
38 5A472705 Rivet, eccentric shoulder 
37 5A472670 Rivet, shoulder (pawl mtg) 
3b 5A4726á8 Rivet, shoulder 
39 5A472849 Rivet, shoulder 

REF. 
NO. PART NO. DESCRIPTION 

40 47A472678 Rod, drive 
41 47&472882 Rod, guide .e 

42 1A472720 Screw Assembly, manual lead: complete 
with gears, stop & stop actuating 
lever 

43 1A472722 Screw Assembly, station set-up: com- 

plete with gear & carriage stop; stop 
actuating lever not included 

44 351921 Screw: 2-58 z 1/8 slotted binderhead 
machine screw; cad pl (pointer bear- 
ing mtg) 

45 357454 Screw: #8 z 1/4 PKZ plain hex head sheet 
metal screw; cad pl 

46 357205 Screw: 8-32 x 1/4 slotted hex head 
locking type machine screw; cad pl 
(push arm brkt. mtg) 

47 353852 Setscrew: 10-32 z 3/8 allen head cup 

point machine screw (tuner drive carri- 
age mtg) 

48 26A70878 Shield, coil .. 
49 43A70881 Sleeve, coil: powdered iron ... 

50 41A472675 Spring, coil 
51 41A472780 Spring, latch bar ... 
52 41A472694 Spring, coil 
53 41A485614 Spring, coil 
54 41A472781 Spring, coil ... 
55 41A77595 Spring, coil slug 
58 41A472681 Spring, flat friction (on station set- 

up lead screw) 
57 41A472885 Spring, set-up gear 
58 41A472659 Spring, torsion 
59 35A485615 Strip, anti -rattle: felt (cemented to 

front of tuner base to prevent push 
button arms from rattling. NOTE: If 
this strip is used on tuner not pre- 
viously equipped with one, replace 
push button arm springs with stronger 
springs, Part No. 41A485614) 

60 46A472886 Stud 
61 46&472657 Stud, link 
62 46A472869 Stud, gear mounting 
83 46A472872 Stud, locating 
84 1X472782 Top Deck Assembly: complete top deck of 

tuner including coils 
65 457551 Washer: 9/32 I .120 z .025 thiclç brass 

(idler gear mtg) 
86 4K73809 Washer, 'C' (drive rod retainer) 
87 4A70873 Washer, coil spacer 
68 4A74571 Washer, paper .. 
69 4A70956 Washer, slug insulator: bakelite 
70 4A473875 Washer, spring (on manual lead screw) 

* Specify color of paint dot coding on old part when ordering. 
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PAGE 19-6 MOTOROLA 

MODELS 0E8, PC3, PC8, 
SR6, 8FDT, 8GMT, etc. 
CHASSIS 8A 

MOTOROLA INC. MODELS BK8, BK8X, CT8, 
FD8, KR8, NH8, 0E2 
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PAGE 19-8 MOTOROLA 
CHASSIS 8A, 
All Models 

SET TO 1-3/8"FOR 1425 KC 
SET TO 17/32'FOR OSC. PAD ADJUSTMENT. 

MOTOROLA INC. 

150 125 100 80 70 60 55 

POINTER 
ADJUSTMENT 
ECCENTRIC 

1605 KC 
ANT. 7 

R F. 6 
1605 KG 

OSC. 
1605 KC 

. 

U Z Q 
> C m 

CARRIAGE PLATE 

COIL SHIELD 
PLATE 

POWER 
TRANSFORMER 

POWER 
SWITCH 

TUNING -r 

SENSITIVITY 
CONTROL 

ANTENNA 

M 2 3 4 5 

TUBE & TRIMMER LOCATION 

i0 ANT. 
1425 KC 

0F. 1425 KC 

8 OSC. 
1425 KC. - 

DIOD 
SEC. 

455 KC 

OOSC. PAD 
APPROX. 
600 KC 

O 
DET. NO. 55C450557-0 1 

TO SIGNAL 
GENERATOR 

1-1-11t-11II, 
I 

I u_I 
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mI 
I fl 
I I 
L_ _J 

DUMMY 
ANNTENNA 

21" 
COAXIAL 

LEAD 

TONE 
CONTROL 

VOLUME 
CONTROL 

ANTENNA 
RECEPTACLE 

PLUG 
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MOTOROLA INC. 
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PAGE 19-10 MOTOROLA 

CHASSIS 8A, MOTOROLA INC. 
All Models 

M 
N M+ 
U ... 

©John F. Rider 

www.americanradiohistory.com



MOTOROLA INC. 
MOTOROLA PAGE 19-11 

CHASSIS 8A' 
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PAGE 19-12 MOTOROLA 
CHASSIS 8A, All models MOTOROLA INC. 

REF. 

NO. PART NO. DESCRIPTION 
C-14 8A17028 Paper: .5 mf 100V 
C-15 8A12840 Paper: .008 mf 1600V 
C-16 8A13514 Paper: .05 mf 100V 
C-17 21X74661 Ceramic: 50 mint 300V .. 
C-18 8A71911 Paper: .03 mf 400V 
C-19 21R8639 Mica: 500 mint 500V 
C-20 8A71910 Paper: .006 mf 400v 
C-21 23A473015 Electrolytic: 30-30-20 mí/350 -300-25V... 
C-22 8171910 Paper: .006 mf 400V 
C-23 6A472754 Paper: .01 mf 100V 

CAPACITOR -RESISTOR 
CR -1 21A472571 Capacitor -Resistor: 100 mmf-47,000 ohms 

100 mmf 

RUSE 

F.1 65A12266 Fuse: 10 amp; type 3AG 

PIBRATOR 

G-1 4883333 Vibrator: non -sync; 4 pin 

DIAL LIGHT 
I-1 65X10887 Bulb: 8.3V; .25A; bayonet base; clear... 

COILS 
L-1.2 24571881 RF & Antenna coil (specify color of paint 

dot on old coil when ordering) 
L-3 24571879 Oscillator coil (specify color of paint 

dot on old coil when ordering) 
L-4 24570227 Oscillator gadder coil: complete with iron 

tuning core .., 
L-5 24K78026 Choke 
L-6 24A472535 Choke, hash 

REF. 
NO. PART NO. DESCRIPTION 

SH -2 30X472997 Cable, volume control: single -conductor' 
blue; shielded 

SPIRE PLATE 
SP -1 1A472606 

TRAISPORIORS 
T-1,2 24B76553 

T-3 25570171 
T-4 255472533 

!HIER 
1X472770 

CHASSIS 8A MECHAN 
1 7A472580 

2 42414215 
3, 15X472593 
4 15C472592 
5 4A51289 
8 37A12949 
7 457857 

8 457871 

9 

10 
11 

12 

13 

RESISTORS 
NOTE: All resistors are 1/2W 20% carbon insulated type unless 

otherwise specified. 14 
R -1 6R6032 470,000 
R-2 683992 150 
R-3 6R6075 100,000 
R-4 8R6056 47,000 
R-5 18K77,.RP Sensitivity control: 700 ohms 
R-6 6R476060 10,000 2W 

R-7 683992 150 
R-8 6R6001 68, 000 
R-9 686010 330 
R-10 686004 1 meg 
R-11 685614 56 10% 
R-12 685614 56 10% 
R-13 18A472863 Volume Control 500, 000 ohms; tapped at 

50,000 ohms (dual -also Includes tone con- 
trol R-22) 

R-14 882118 3.3 Meg 
R-15 686161 1500 
R-16 686054 10,000 
R-17 6R6032 470,000 
R-18 886015 220, 000 
R-19 6R6004 1 meg 
R-20 8R6336 270 10% 1W 

R-21 88476004 1,000 2W 

R-22 18A472663 Tone Control: 500,000 ohms (dual - also 
includes volume control R-13) 

R-23 6R6028 22, 000 

SWITCH 

S-1 1A472891 Power Switch: complete with mounting stud 

SHIELDS 
5H-1 30X472998 Cable, volume control: single -conductor; 

white; shielded 

2985239 
84A472735 
1X70641 
557771 

Spark Plate Assembly 

Diode or IF, 455 Xc: complete with padding 
capacitors & tuning cores, but less shield 

Output transformer 
Power transformer 

AT -58 Automatic Tuner (see separate Ser- 
vice Manual -Motorola Part No. 54P480955 
for complete breakdown) 

ICAL PARTS 
Bracket, antenna receptacle mtg 
Clip, vibrator grounding 
Cover, bottom 
Cover, top 
Cupwasher (tuner mtg) 
Grommet, rubber (tuner mtg) 
Loclawasher: ;8 external; cad. pl. (power 

sw. mtg) 
Loclawasher: #8 split; cad. pl. (tuner 

mtg) 
Lug, soldering 
Plate, throw (power switch actuating plate) 
Receptacle, antenna 
Rivet: .088 x 3/16 steel; nickel plated 

((tube socket mtg) 
757708 Rivet: .122 x 1/8 steel; nickel plated 

(term. strip mtg) 

5S7707 Rivet: .122 x 5/32 steel; nickel plated 
(tube socket mtg) 

15 557701 Rivet: .122 x 3/18 steel; nickel plated 
(vib. socket & output trans. mtg) 

18 557761 Rivet: .122 x 1/4 steel; antique copper 
finish (spark plate mtg) 

17 357150 Screw: #8 x 3/16 slotted binderhead machine 
screw, cad, pl. (pwr. switch mtg) 

18 387456 Screw: #8 x 1/4 PKA slotted acorn head 
sheet metal screw; antique copper finish 
(housing screws) 

19 387454 Screw: #8 x 1/4 PEZ plain hex head sheet 
metal screw; cad. pl (pilot light socket 
mounting) 

20 357154 Screw: 8-32 x 1/4 slotted binderhead 
machine screw; cad. pl. (tuner mtgl 

21 383397 Screw: 48 x 5/16 PE? plain hex head sheet 
metal screw; cad pl. (pwr trans mtg) 

22 1X473150 Shield Assembly, light 
23 26A473201 Shield, hash 
24 26A472560 Shield, hash 
25 1A71049 Shield & Sleeve Assembly (for T-1 & T-2) 
26 2641472802 Shield, tuner 
27 9A472905 Socket, pilot light: includes brackets 
28 9A708 Socket, tube: 4 Fin; with grounding lug 

(vibrator socket) 
29 9A472534 Socket, 'u`?: miniature; 7 prong .. 
30 9A6788 Socket, tube: octal 
31 31KZ7504 Strip, terminal: 1 insulated lug, #1 mtg 
32 31K86128 Strip, terminal: 2 insulated lugs, #2 mtg 
33 31A472574 Strip, terminal: 4 Insulated lugs, 14 mtg 
34 457555 washer: 1/4-.128-.033; steel; cad, pl. 

(output trans. mtg) 
35 3941260ßR Wiper, grounding 

i 
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MOTOROLA PAGE 19-13 

MOTOROLA INC. MODEL CR8 

RECEIVER AND SPEAKER INSTALLATION 

Install the antenna following Instructions 
supplied with antenna. (Use Motorola Antenna M-276,6 
H-277, M-280, M-255 or M-308). 

Refer to Figure 1 for installation detail. 

1. Expose the radio openings in the instrument 
panel. 
2. Screw the four speaker mounting screws into the 
holes provided in the back of the grille. The screws 
are thread-forming type and may start hard; use a 
1/4" Spin-tite wrench for easier installation. In- 
stall the speaker on the screws as shown. 
3. Assemble the receiver mounting bracket to In- 

POWER INPUT - 9 Amps at 6.3V 

111 NUT--cr_T) 
108 LOCKWASHER 
122 FLATWASHERw- 

109 LOGKWASHER ' 
RECEIVER REAR 
MOUNTING STUD 

IOS 
BATTERY LEAD 

ANTENNA 
LEAD-IN 

FUSE - 

105 
.BATTERY LEAD 

TO SOURCE 
OF BATTERY -0 - 

VOLTAGE 

TOP VIEW 

.iiiiiiiwitiii.eir.wi. 
SSS SSSM,,,,, m 

BAT 

GND 

VC 

los 
SPEAKER LEADS 

,__ ANTENNA 
RECEPTACLE 

ANTENNA f iRIYYER 

CONTROL SHAFT BUSHINGS 

dtrument panel brace. Do not tighten as yet. 
4. Plug antenna lead -1n into antenna receptacle 
located on the top of the set. 
5. Remove knobs and mounting nuts from receiver 
and lift receiver into position behind instrument1 
pane I. 
8. Holding receiver in position. place mounting 
nuts on control shaft bushings and tighten securely.i 
7. Assemble receiver mounting bracket to receiver 
rear mounting stud. Use -the hole which most closely! 
lines up with the receiver rear mounting stud. Ad- 
just position of the mounting bracket so the recei- 
ver is supported without.any undue strain being 
placed on the control shafts bushings, then tighten 
all mounting nuts. 
8. If the receiver is Installed in a Plymouth car. 

POWER OUTPUT - 6 watts (max.) 

NSTRUMENT PANEL BRACE 

RECEIVER MOUNTING BRACKET 102 

NUT 112 

LOCKWASNER 110 

FLATWASHER 122 

RECEIVER MOUNTING SLEEVE 116 

MOUNTING BRACKET BOLT 101 

113 
MOUNTER (iTÌ 
MOUNTING 

MUT 

LOCKWASHER-' 
lo7 

114 

Q 

117 

113 
ÍUT SPEAKER 

UMTEIG MUT 

tLOCKWASHER 
107 

103 
SPACER BUSHINGS [] 

115 
SPEAKER MOUNTING SCREWS 

SCREW INTO HOLES IN 
INSTRUMENT PANEL 

MOUNTING NUTS 25 

PLASTIC CUPWASHERS (PROVIDED FOR PLYMOUTH INSTALLATION) 123 
7 $Ir"LPENDANT 

"OR J u PENDANT KNOB (DUMMY) IB 
(TONE CONTROL) 1+ 

E:221. FELT WASHERS 61 

19 
VOLUME KNOB TUNING9 KNOB 

I MSTRUMENT 
PANEL 

FIGURE I. RECEIVER & SPEAKER INSTALLATION 
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PAGE 19-14 MOTOROLA 

MODEL CR8 M OROLA INC. 

use the plastic cup washers to cover the exposed 

portions of the shaft bushings. 

9. Place the tone control and dummy pendant knobs 

on the shafts. 

10. Place a felt washer over each pendant knob. 

11. Place knobs on volume and tuning shafts and 

tighten setscrews securely. 

12. Connect speaker leads as shown. 

13. Connect the battery lead plug terminal to re- 

ceiver receptacle marked "BAT" and the lug terminal 

to a convenient source of battery voltage. 

14. Turn radio on. (See OPERATING INSTRUCTIONS). 
With the dial set to 1400 Kc, the volume control on 

full, and the antenna fully extended, adjust the 

antenna trimmer for maximum volume of a weak sta- 
tion or background noise. 

TO SET THE PUSH BUTTONS 

1. Turn radio on by pushing the top button "in". 
Allow radio to warm up for a' few minutes. 
2. Push the number "1" button in as far as It 
will go and HOLD IT THAT WAY. 
8. With the tuning knob, tune in the station you 
desire to set up. The pointer will indicate the 
frequency of the station. Tune carefully until 
you are exactly on the station; tuning to either 
side of It will result in poor tone quality. Re- 
lease button and knob after tuning in station. 
4. Follow above steps 2 and 3 for the remaining 
four buttons. 

WARNING 

Many late model cars develop exceedingly high 
voltage due to improper adjustment of voltage regu- 

lator; this shortens life of radio tubes, vibrator 
and all other car electrical equipment. If the 
voltage exceeds 7.4 volts with no load on a fully 

ELIMINATE INTERFERENCE AS FOLLOWS: 

1. Install generator capacitor (Part No. 

as shown in Figure 2. WARNING: Do not 
capacitor to field terminal. 

MOUNT UNDER GENERATOR 
GROUND LEAD SCREW 

DO NOT CONNECT 
TO FIELD 

CENTER 
LEAD 

111111111111111117 
GENERATOR CONNECT TO 11' 

TERMINAL 

CAPACITOR 
104 

FIGURE 2. 

8A4491) 

connect 

.10 

FIGURE 3. 

2. Install distributor suppressor as shown In Fig- 

ure 3. 

3. When checking the car for motor noise, clamp 
the hood down tight. If necessary, install Hood 
Bond at the shoulder so that the hood makes a good 

ground to the cowl of the car on the side the an- 

tenna is mounted. 

charged battery when motor Is running at a speed 
which corresponds to 35 miles per hour, the voltage 
regulator is defective. Have your auto mechanic 
replace the voltage regulator. 

OPERATING INSTRUCTIONS 

POWER SWITCH. The top button turns the radio ON 
and OFF. Radio is ON when button Is in. Alternate 

pushes on this button will turn radio on and off. 

VOLUME CONTROL. The left-hand knob operates the 
volume control. 

MANUAL TUNING. Push the "M" button in far enough 
so that it will lock in, then tune stations with 
the right-hand knob. The dial scale is read in 

kilocycles by adding one zero to the figures. Al- 
ways tune carefully until you are exactly on the 
station; tuning to either side of it will result 
in poor tone quality. 

PUSH BUTTON TUNING. After push buttons have been 
set up, it is only necessary to push in the but- 
ton (1, 2, 3, 4 or 5) that has been set to the de- 
sired station. Push the button far enough so that 

it will lock in. The dial pointer will Indicate 
the frequency of the station being received. 

TONE CONTROL. Tone can be varied by turning pen- 
dant tone knob which is located on the same shaft 
but behind the volume knob. 

ALIGNMENT 
EQUIPMENT REQUIRED 

1. A special tool for adjusting the tuner cores. 
Use Alignment Tool, Motorola Part No. 66A76278. 
2. A small screwdriver for IF & RF alignment. 
8. An accurately calibrated AM modulated signal 
generator. 

4. A low range output meter. 

6. A special dummy antenna for RF alignment. Con- 

struct dummy antenna as shown in Figure 4. The 21" 
coaxial lead needed in its construction Is the same 

type as used for lead-in on Motorola car antennas. 

PROCEDURE 

1. Remove the right and left housing covers. Also 
remove the chrome plated escutcheon from the front 

of the set. All adjustments are now exposed. 

2. Connect a PM speaker (3.2 ohm VC) to VC and ONO. 

terminals and connect the output meter across the 

voice coll. 

3. Connect a 6 volt storage battery to chassis and 
BAT. terminals of receiver; turn receiver on and 
allow it to warm up for a few minutes. Push "M" 
button to place tuner in manual position. Set re - 

©John F. Rider 
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ceiver volume control at maximum and tone control 

to treble (high) position. 

4. Sensitivity Control. This control must be set 

to provide 2 * 1/2 volts bias on the RF rubes be- 

fore alignment is started. Measure this voltage -be- 

tween sensitivity control terminal and chassis. 

5. 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. 

6. IF ALIGNMENT 

A. Connect high side of signal generator 
through .1 mf capacitor to 6BE6 grid (pin /7) and 

the low side to chassis. Set generator to 455 Kc 

and peak adjustments (1, 2. 3 & 4), in this order, 

for maximum output. 

7. RF ALIGNMENT 

A. Connect signal generator to antenna recep- 

tacle through special dummy antenna (60 mmf capa- 

citor 4n series with 21" coax lead). 

TO SIGNAL 
GENERATOR 

E 

21" 
COAXIAL 

LEAD 

RIGHT SIDE 

DUMMY 
ANTENNA 

LEFT SIDE 

ANTENNA 
-RECEPTACLE 

FLUG 

BAT. 
GND. 

V.C. 

B. With the tuning knob, tune to the extreme 
high frequency position and screw coil cores out so 
that ät lesst 1-1/1" of all three cores shall be 
outside of the coil shield can. Set signal gen- 
erator to 1605 Kc and peak trimmers (5, 6 & 7), in 

this order. 

C. Turn the tuning knob until carriage plate is 

spaced exactly 1-3/8" from coil shield plate. Set 

signal generator to 1425 Kc and adjust coil cores 

(8, 9 & 10), in this order, for maximum output. 
D. Turn the tuning knob until the carriage 

plate is spaced approx. 17/32" from coil shield 
plate. Leave signal generator connected but turn 
signal generator power off. Peak oscillator padder 
core (11) for maximum noise. If the padder core 
must be moved more than 1/2 turn from its original 
position, the carriage plate should be moved to ex- 
treme high frequency position, the coil cores (8, 

9 & 10) should be screwed out so that 1-1/8" of 

each core 1s exposed and steps 7A, B, C & D re- 
peated until it is necessary to move the padder 

SET TO 1-3/6" FOR 1425 KC. 

SET TO 17/32"0SC.PAD ADJUSTMENT 

OSC. PAD ANT. 

APPROX.600 KG 11 
® 1605KC 

RF 
1605KC 

OSO. 
1605KC 

POWER 
TRANSFORMER 

ANTENNA 
RECEPTACLE 

DUMMY KNOB 

CARRIAGE 
PLATE 

ANT 
1425 KC. 

R 
9 

F1425 

KC 

DETAIL NO. 69C*IOAR6-O 

FIGURE 4. TUBE & TRIMMER LOCATIONS 

OSC. 
1425 KC. 

TONE 
CONTROL 

TUNING 
k NO B. 

POWER 
SWITCH 

5 

4 

3 

2 

M 

VOLUME 
-CONTROL 
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core less than 1/2 turn in this step. 

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. 

8. SETTING THE SENSITIVITY CONTROL. After align- 

ment is completed, set signal generator to 600 Kc 

and adjust its output to 1.3 microvolts. Adjust the 

sensitivity control to provide 1 watt output (1 watt 

= 1.79 volts on output meter). 

10 34 

19 41 

9. ANTENNA TRIMMER ADJUSTMENT. Once steps 7A, B, 

C, D & 8 have been satisfactorily performed, no 
further adjustment of any alignment 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 
extended and receiver set to approximately 1400 Kc. 

Peak the trimmer for maximum volume of a weak sta- 
tion or background noise between stations. 

38 62 

FIGURE 5. PARTS LOCATION - FRONT OF RECEIVER 
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GENERAL 

Solenoid Tuners ST -58 (ST -68 - CR8, 
ST -58 - FD8 etc.,) are used in 1948 and 1947 
Motorola automatic tuning specific auto re- 
ceivers. 

Fundamentally, all ST -68 tuners are the 
same except for the manual tuning shaft, dial 
cord pulleys and pushbutton switch lead lengths. 
These variations are brought about by mechani- 
cal differences between the specific receivers 
in which this tuner is used. The receiver 
model number is included in the tuner model 
number to identify which specific receiver the 
tuner will fit, i.e., ST-58-CR7, ST-58-BK6 etc. 

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 535 to 1800 kc. The pre- 
set positions can be set to any frequency 
within this range. 

The tuner is designed to operate satis- 
factorily with 4-1/2 to 7.3 volts input. Be- 

fore attempting any service work on a tuner 
that operates too slowly or one that doesn't 
operate at all, check the battery voltage di- 
rectly at the receiver spark plate. Normally, 
this voltage is 8.3 volts. At the moment any 
pushbutton is pressed, the voltage at the 

NODEL ST -56 

spark plate should not drop to less than 4-1/2 
volts. If the voltage is less than 4-1/2, it 

is an indication of poor wiring between the 
car battery and receiver or a defective car 
battery. 

This tuner depends on Ndash-potty 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 operating tuner. All late 
production tuners have an adjustable air re- 
lease in the solenoid end plate. Early pro- 
duction tuners that do not have this adjust- 
able air release and operate sluggishly, due 
to dash -pot action, should have the solenoid 
end plate replaced with an end plate having 
the adjustable air release. Order part number 
1X78558. 

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 enough to operate tuner. 

o John F. Rider 
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THEORY OF OPERATION 

Mfg: Throughout this paragraph, It 

is suggested that constant refer- 

ence be made to Figure 1. 

When any push-button is pressed, current 

flows through the solenoid coil, causing the 

plunger to pull Into the soil. Near the end 

of the plunger travel, through a ratchet me- 

chanism inside the plunger, the selector switch 

shaft is rotated 600, moving the selector 

switch and stop plate to their new position. 

An instant later, the solenoid switch is 

opened breaking solenoid current and the 

carriage return spring then pulls the plunger 

out, closing the solenoid switch again. If 

the selector switch is now resting at the po- 

sition 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 caus- 

ing the plunger to be pulled in again. The 

plungers inward motion again rotates the stop 

plate and selector switch through another 600. 

This last operation is repeated automatically 

Until the selector swtich comes to rest at the 

position selected by the push-button, at which 

time the solenoid 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 assembly. 

SOLENOID 
COIL FORM 
(BRASS) 

ADJUSTABLE 
AIR RELEASE 

R COIL 
(3 USED R.F-OSC. 

AND ANT.) 
A. //N.P,%/.Y////.AL wr( 

/WAIF 

COIL TUNING GORE 
(3 USEDI 

SOLENOI. COIL IYYIWM 

SOLENOID 
PLUNGER 

SELECTOR SWITCH 
AND STOP PLATE 
ROTATING MECHANISM 
(INSIDE PLUNGER) 

.SMF. 

Refer to Figure 2 for mechanics behind 
station setting -up mechanism detail. 

When the button on which a station is to 

be set up Is first pressed, the tuner operates 

and the stop plate comes to rest against the 

selected lead screw stop. The pressure of the 

stop plate against the lead screw stop moves 

the lead screw forward until its shoulder 

rests against the tuner and plate. The square 

end of the lead screw does not engage in the 

square hole of the set-up gear until the set- 

up button is pushed in or the station set-up 

knob is turned (whichever is applicable). A 

latch on one end of the detent lever engages 

the gear lever, holding the set-up gear train 

in contact with the selected lead screw. Now 

the selected lead screw stop can be moved on 

its lead screw by turning the manual tuning 

shaft. None of the other lead screws turn be- 

cause the stop plate is not resting against 

them. After the button Is set up, pressing 
any other Dutton will unlatch the gear lever 
and disengage the lead screw from the set-up 
gear. See Figure 2. 

Since the coil tuning Iron cores are 

attached to the carriage plate Und move in 

unison with the plunger, the point at which 

they are brought to a stop (by means of the 

lead screw stop) determines the frequency to 

which the coils are tuned. 

Dash -pot action between the plunger and 

the solenoid determines the tuner operating 

speed. The rate at which air is allowed to 

enter or escape through the adjustable air re- 

lease determines the speed of the plunger. 

See Figure 1. 

CARRIAGE 
PLATE 
LEAD SCREW 

STOP 

*ROTATING 
STOP PLATE 

LEAD SCREW 
STOP 

CARRIAGE RETURN 
SPRING 

pET. N. 690471800-0 

PRE-SET STATION LEAD SCREW 
-(S USED -ONLY ONE SHOWN. 
SCREWS ARE 60' APART) r 

OI 
REDS 
ORG3 

BRNj 

BLU 

GRN 
YELs 

ACTUATOR 
ROD 

MANUAL 
LEAD SCREW 

SOLENOID SWITCH (BREAKS CURRENT 
THROUGH SOLENOID COIL ONLY WHEN 
PLUNGER IS FULLY INSIDE SOLENOID 

COIL) 

* SELECTOR SWITCH AND 
STOP PLATE ROTATE 60' 
(1/6 TURN) EACH TIME 
SOLENOID IS ACTUATED. 

6- 
I 

6 VOLTS 

FIGURE 1. TUNER FUNCTIONAL DETAIL 
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1. 
CARRIAGE PLATE 

POSITION OF LEAD SCREW 
WHEN STOP PLATE IS NOT 
RESTING ON SELECTED 
LEAD SCREW STOP. 

PLUNGER 

2. 
POSITION WHEN STOP PLATE 
IS RESTING AGAINST LEAD -1. - 
SCREW STOP. 

3. 
SELECTED LEAD SCREW 
NOW ENGAGED IN SET-UP 
GEAR. 

4 OTHER LEAD SCREWS 
NOT ENGAGED BECAUSE 
STOP PLATE IS NOT 
RESTING AGAINST THEM 

4. 
AFTER STATION IS SET UP 
GEAR LEVER IS UNLATCHED 
BY PRESSING A BUTTON 

PLUNGER 

MOTOROLA INC. 

LEAD SCREW STOP 

I 
STOP 
PLATE 

LEAD SCREW SHOULDER 
AGAINST END PLATE 

LEAD 
SCREW 
STOP 

END PLATE 

SQUARE END OF 
_LEAD SCREW STILL 
NOT ENGAGED IN 

SET-UP GEAR. 

LEAD SCREW STOP 
CAN NOW BE MOVED 
BY TURNING SET-UP 
KNOB. 

GEAR LEVER 
LATCHED 

CARRIAGE 
PLATE 

DET.N..69C4718O1- 

WHEN PLUNGER IS FULLY IN 

SOLENOID COIL, CARRIAGE 
PLATE RELEASES GEAR LEVER 
AS SHOWN, DISENGAGING LEAD 
SCREW FROM SET-UP GEAR. 

STATION SET-UP 
GEAR TRAIN 

SQUARE END 
NOW ENGAGED 

SET-UP 

GEAR LEVER 

CAM 

DETENT LEVER 

GEAR LEVER 

MODEL ST -56 

SET-UP GEAR 
TRAIN DETAIL 

OR 

GEAR LEVER UNLATCHED 

DETENT LEVER 

FIGURE 2 STATION SET-UP MECHANISM 
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TO REMOVE TUNER FROM CHASSIS 

Should it oecome necessary to remove the 
solenoid tuner from the receiver chassis, pro- 
ceed as follows: 

1. Remove the covers from the set, tompletely 
exposing the chassis. 

2. Mark all leads connecting tuner to re- 
ceiver. 

3. Disconnect all leads connecting tuner to 
receiver. Do not unsolder leads from the 
tuner selector switch; unsold er them at 
the push-switch. The .5 mf paper capacitor 
need not be removed. 

4. The tuner is held to the chassis by self- 
tapping screws driven into the sides of 
the tuner. Do not remove any other screws. 

ADJUSTMENTS 

AIR RELEASE ADJUSTMENT 

The speed at which the tuner operates is 
governed by dash-pot action of the solenoid 
plunger within the closed solenoid coil form. 
The rate at which air Is allowed to enter or 
escape determines the speed of the plunger. 

An adjustable air release is provided on 

all late production tuners. See Fig. 3. To 

adjust, loosen the screw and move the eccentric 
washer which covers the air release hole to 
expose or cover more of the air release hole 
as required. Early production tuners did not 
have a solenoid end plate with an adjustable 
air release. If such a tuner is slow or 
sluggish because of too much "dash-pot" action, 
replace the solenoid end plate with the ad- 
justable air release type. Order part number 
1X78556. 

1. If tuner operates too slowly, open 
the air release hole. Open it only 
far enough to secure reliable opera- 
tion. 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 

END VIEW OF TUNER 

-ECCENTRIC WASHER 

SCREW 

AIR RELEASE HOLE 

-SOLENOID END PLATE 

DET. N..69A75068 

FIGURE 3. AIR RELEASE ADJUSTMENT 

rotor being turned so rapidly as to 
overshoot its contacts. 

2. If the tuner operates too rapidly in- 
crease dash-pot action by closing the 
air release hole slightly. Close it 
only enough to eliminate hammering. 

PLUNGER RATCHET ADJUSTMENT 

The plunger ratchet mechanism InFigure 4. 
This mechanism rotates the actuator rod which, 
in turn, rotates the carriage stop plate and 
the selector switch 600 for each inward motion 
of the plunger. 

If this adjustment is incorrect, tuner 
may operate continuously once current is ap- 
plied. 

Correct ratchet adjustment is Indicated 
when 1/84 to 1/32" clearance is observed be- 
tween selector switch contacts and trie selec- 

tor 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 1/84 to 1/32", correction can 
be made by loosening ratchet adjustment set- 
screw and turning actuator rod by hand until 
correct clearance is observed. 

Before ratchet adjustment setscrew Is 
finally tightened, push fixed ratchet 1/32" 
back into plunger. This increases spring ten- 
sion against rotating ratchet, thus insuring 
more positive operation. 

©John F. Rider 
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DET. N..69875070 

SOLENOID 
PLUNGER IN 

SOLENOID 
PLUNGER OUT 

MOVEABLE 

MOVEABLE RATCHET 
RESET FOR NEXT 

CYCLE 

PUSH FIXED RATCHET 1/32" BACK 
INTO PLUNGER BEFORE TIGHTENING 
SET SCREW. 

RATCHET 
ADJUSTMENT 
SET SCREW 
USE N..6 
ALLEN WRENCH. 

MOTOROLA PAGE 19-27 

IMPORTANT: WHEN 
ADJUSTING MAKE CERTAIN 
1/64"TO 1/32"CLEARANCE IS 
IN ALL 6 POSITIONS. 

FIGURE 5. PLUNGER RATCHET ADJUSTMENT 
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MOTOROLA INC. MODEL ST -56 

SERVICE NOTES 

FAILURE OF SOME LEAD SCREW TO 

ENGAGE IN SET-UP GEARS 

If some of the lead screws fail to engage 
in the set-up gears during station setting up 
procedure, check the gear lever to see if it 
is bent. When the set-up button is pushed in 
and the gear lever latches on the de tent 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 flue grease, com- 

mercially called Lubriplate, 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: 

1. Carriage guide rods. 
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 against them. 
Leads rubbing against the carriage plate may 
cause the tuner to stick, especially at the 
high frequency end. 

REPLACEMENT OF SOLENOID COAL 

OR SOLENOID PLUNGER 

Should replacement of the solenoid coil 
or solenoid plunger be required, it will be 
necessary to replace the entire tuner. A 

close fit between solenoid plunger and solenoid 
coil form is required; a proper match can only 
be secured at the factory. When service of 
this kind is required, return the tuner to 
the factory for exchange. 

ALIGNMENT 

In the event that some part of the R.F. 
circuit has been changed or the adjustments 

shifted by mishandling, it 
the receiver be realigned. 
ment instructions found in 
vice manual. 

is suggested that 
Follow the align - 
the receiver ser - 

The tuner must be in good working order 
and assembled onto the chassis before attempt- 
ing alignment of its tuned circuits. 

TO REPLACE ANT. R.F., OR OSC. COILS 

IMPORTANT: When ordering replacement coils, 
order by part number and also 
specify the color coding (paint 
dots) on old coil. THE REPLACE- 
MENT COIL SHOULD CARRY THE SAME 

COLOR CODING AS THE ORIGINAL OR 

THE TUNER WILL NOT TRACK PROPERLY. 

1. If coil Is not readily accessible remove 
the tuner from the chassis as outlined 
under "TO REMOVE TUNER FROM CHASSIS." 

2. Unsolder the two lugs holding the coil to 
the tuner plate. 

3. Carefully remove the old coil. Save the 
thin paper washer that is found at the 
base of the coil. 

4. Slip the paper washer over the replacement 
coil and slip coil Into shield can. 

5. Orient coil so its lugs are in same posi- 
tion as before and resolder to tuner plate. 

6. Reassemble tuner and install in receiver. 
7. Realign ANT., R.F. and OSC. stages per in- 

structions found in the receiver service 
manual. 

TO REPLACE ANT. R. F. OR OSC COIL lUN ING CORES 

IMPORTANT: When ordering coil tuning cores, 
order by part number and also 
specify the color coding (paint 
spot) on the old core. ALL 3 
TUNING CORES MUST CARRY THE SAME 
COLOR CODING OR THE TUNER WILL NOT 
TRACK PROPERLY. 

1. The core which tunes the top coil is 
readily accessible and presents no re- 
placement problem. To reach the two 
bottom coil tuning cores, remove the tuner 
from the chassis base as outlined under 
"TO REMOVE TUNER F ROM CHASSI S. " 

2. Remove the carriage return spring. 
3. Move the carriage plate back as far as it 

can go. The tuning cores can now be 
screwed 'out" or 'in" by grasping the por- 
tion that sticks out the back of the coil. 
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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 ad- 

justment clip has an ear on 1t and this 

ear must fit Into a hole in the bakelite 
insul*tor on the carriage plate. Refer to 

Figure 8. 

4. Replace the carriage return spring. 

5. Install tuner ln receiver. 

6. Realign ANT., R.F. and OSC. stages follow- 

ing the instructions found in the receiver 

service manual. 

PLUNGER RATCHET REMOVAL 

The plunger ratchets are not removable 

fr,:,m early production tuners. Late production 

tuners have removable plunger ratchets. To 

remove ratchets, proceed as follows: 

(Refer to Figure 8 for parts Identification). 

1. Remove gear plate mounting screw (49). 

2. Pull out actuator rod (37). Don't lose 

washers (74), (68) & (67). 

3. Remove stop plate bracket (89) by sliding 

it out of the retaining slots. 

4. Loosen setscrew (46). 

5. The large fixed ratchet (90), small float- 

ing ratchet (91) and ratchet spring (92) 

can now be removed. 

6. Reassemble in reverse order. 

TUNER HANGS UP 

The beginning of this trouble is usually 

a condition where the tuner "runs wild" (fails 

te stop at a station). Eventually, the stop 

plate gets "hung up" by getting on the wrong 

side of the station stops (61). The cause of 

the trouble is that the selector switch (86) 

does not turn the correct amount with each 

dash of the plunger. 

Since the actuator rod (37) determines 

the rotation of the selector switch, it is 

usually at fault. Check the twist in the 

actuator rod. It should be 82 degrees. Also 

check the fit between the "head" end of the 

actuator rod (37) and the rotary section of 

the selector switch (65). We have found that 

some sloppiness sometimes occurred at this 

peint. If the fit is loose, replace the actu- 

ator rod (37). This can be easily done by re- 

moving gear plate mounting screw (49). 

REF. 

NO. PART NO. 

1 1X71358 

2 7A70928 

5 38A70954 

8 20A70214 

7 20A70801 

8 8A19133 

9 42A70980 

10 42A70184 

11 34B71881 

12 34B71879 

13 59B70889 

14 46A70880 

15 32A70972 

18 14A70876 

17 14A74198 

18 14A70979 

19 14A70973 

20 45870926 

21 45B70930 

22 4S7651 

23 2A76558 

24 2S7003 

25 1X73012 

26 1X73007 

DESCRIPTION 

Base & Spring Assembly 

Bracket, carriage 

Button, mute switch; fibre 

Capacitor, variable: mica; 30-60 mmf; 

with mounting bracket 

Capacitor, variable: mica; 50-180 mmf. 

with mounting bracket 

Capacitor, fixed: paper; .5 mf. 100 vdc 

Clip, lead screw 

Clip, core adjustment 

Coil, antenna or R.F. (specify color 

of paint dots on old coil when 

ordering) 

Coil, oscillator (specify color of 

paint dots on old coil when ordering) 

Coil, solenoid (RETURN entire tuner to 

factory for exchange when this part 

requires replacement) 

Core, powdered iron: with molded-in 

adj. screw (specify color of paint 

dot on old core when ordering) 

Gasket, solenoid 

Insulator, coil sleeve: armite 

Insulator, magnet winding: 

armite 

Insulator, slug: bakelite 

Insulator, switch: armite 

Lever, detent 

Lever, gear 

Lockwasher, steel: #8 internal; 

Cad. Pl. 

Nut, knurled (takes spring pressure 

off of iron core) 

Nut, Steel: 8-32 x 5/16 Hex; 

Cad. Pl. 

Plate, Bushing and Stud Assembly; stop 

end plate with actuator rod bushing 

and gear locating stud 

Plate & Coil Shields Assembly: con- 

sists of tuner plate, solenoid 

shield, 3 coil shields and 3 sole- 

noid mtg. bolts 

Plate, end: solenoid end plate 

assembly; with gasket and adjustable 

air release 

28 1X71359 Plate & Gears Assembly (station set-up 

gear train) 

29 1X73008 Plate & Plunger Assembly: consists of 

carriage plate with 3 bakelite core 

screw insulators and solenoid 

plunger rod with ratchets & stop 

plate (RETURN entire tuner to fac- 

tory for exchange when this part 

requires replacement) 

30 1X71357 Plate & Trimmers Assembly: consists of 

coil end plate, 3 trimmers and ter- 

minal strip 

27 1X76556 
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REF. REF. 

NO. PART NO. DESCRIPTION NO. PART NO. DESCRIPTION 

31 64Aí11647 Plate, switch mounting 85 40B70952 Switch, selector 

32 9A13298 Receptacle, plug: 9 prong 66 1870944 Switch, solenoid: with mtg. plate 

33 5S8497 Rivet, steel: .088 x 1/8; Nkl. Pl. 67 4A70961 Washer, actuator rod: rectangular 

hole 

34 5S7770 Rivet, steel: .088 x 5/32; Nkl. P1 88 4A70962 Washer, bearing (actuator rod) 

(slug insulator mtg.) 69 4A75883 Washer, brass: special 

35 587706 Rivet, steel: .122 x 1/8; Nkl. Pl. 
70 4A73378 Washer, bumper 

(lockup spring mtg.) 
71 4A70015 Washer, "C" 

36 5S7707 Rivet, steel: .122 x 5/32 Nkl. P1. (lever shaft retainer) 

(trimmer mtg.) 72 47A70873 Washer, coil spacer: fibre 

37 47A70976 Rod, actuator 73 4A76542 Washer, eccentric (air release 

38 47A472003 Rod, carriage guide hole adjustable cover) 

39 47A73787 Rod, manual stop guide 74 4A70974 Washer, insulator (actuator rod) 

40 47A70921 Rod, stop guide 
75 4A70956 Washer, iron core insulator: 

41 3S8175 Screw, steel: f4 x 3/18 PKZ SI. 
bakelite 

HH. Cad. Pl. (Holds lead screw 
76 4A74571 Washer, paper 

stop brkt. to manual lead stop) 
77 4A73621 Washer, spring (manual lead 

42 3S2950 Screw, steel: 4-40 x 1/4 Sl. Lk. 
screw) 

BHMS; Cad. Pl. (carriage brkt. 
78 4A70932 Washer, "C" spring (manual lead 

mtg.) screw retainer) 

79 1X75187 Pulley & Bracket Assembly 

43 352681 Screw, steel: #4 x 3/8 Ph Fil. 

Hd; Cad. Pl. (selector switch 

mtg.) 

44 3S7327 Screw, steel: 5-40 x 3/8 S1 HH 

MS; Cad. Pl. (mute sw. mtg.) 

45 3S7148 Setscrew; steel: 6-32 x 1/8 Allen 

Hd; Nkl. Pl. (ratchet setscrew 

in plunger) 

48 357200 Screw, steel: 6-32 x 3/18 Sl. Fil. 

Hd. MS; Cad. Pl. (air release 

adj. screw) 

47 3S2684 Screw, steel: #8 x 1/4 Ph. Fit. 

Hd; Cad. Pl. (solenoid switch 

mtg.) 

48 3S7205 Screw (lockscrew): 8-32 x 1/4 Sl. 

HH; Cad. Pl. (base mtg.) 

49 3A74390 Screw, special (gear plate mtg.) 

51 1X73015 Screw & Stop Assembly; lead screw 

with carriage stop 

52 47A70934 Shaft, lever 

53 26A70878 Shield, Coil (Ant. R.F. & OSC. 

Coll Shield) 

54 43A70881 Sleeve, Coil; powdered iron 

55 43A70953 Spacer, selector switch; fibre 

56 2S7988 Speednut, steel: for .093 dia. 

rod 

57 41A70941 Spring, carriage 

58 41A70958 Spring, coil iron core 

59 41A70968 Spring, gear plate 

80 41A70949 Spring, lead screw 

61 41A70971 Spring, lockup 

62 46A70983 Stop, manual lead 

63 31A70948 Strip, Terminal Lug 

64 40A70931 Switch, mute 

BO 1X74114 Pulley & Bracket Assembly 

81 1X74113 Pulley & Bracket Assembly 

82 357454 Screw, steel: #8 x 1/4 PKZ 

83 1A73374 Manual Tuning Shaft Assem. (CR8,7) 

84 1X74282 Manual Tuning Shaft Assem. (FD6, 

NH6, CT6, 0E8, PC6) 

85 1X75408 Manual Tuning Shaft Assem. (PD8 & 

SR7) 

88 41A73685 Spring, lead screw 

87 43A77118 Sleeve, lead screw 

88 41A472134 Spring, carriage balance 

89 7A77585 Bracket, stop plate (stainless 

steel) 

90 43A70905 Ratchet, fixed (large) 

91 43A70904 Ratchet, floating (small) 

92 41A70955 Spring, ratchet 

1X471070 STOCK SOLENOID TUNER. Use with 

adaptor kits listed below. 

1X471071 Kit #1 - Adapts Stock Tuner to 

fit Models 605 & 705 

1X471072 Kit #2 - Adapts Stock Tuner to 

fit Model BK8. 

1X471073 Kit #3 - Adapts Stock Tuner to fit 

Models FDB, FD7, NH8, CT6, 0E8, 

CT7, and PC6. 

1X471074 Kit 44 - Adapts Stock Tuner to fit 

Models PD8 & SR7. 

1X471075 Kit #5 - Adapts Stock Tuner to fit 

Model CR6 & CR7. 
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MOTOROLA INC. 

ALIGNMENT 

Maximum performance can only be obtained if ex- 
treme care is exercised during alignment. Follow 
the procedure carefully. 

A low range output meter should be connected 
across the speaker voice coil. Set receiver volume 
control to maximum. For greatest accuracy, keep 
output of receiver at approximately .05 watt thru- 
out alignment by reducing generator output (not re- 
ceiver volume control) as stages are brought into 
alignment. (.05 watt = .40 volt on output meter). 

MODELS 58A11, 58Al2, 
CHASSIS HS -158 

If receiver is operated from AC line during 
alignment, it Is suggested that an isolating trans- 
former be used between receiver and power line. 
If no isolation transformer Is used and hum is en- 
countered during alignment, connect the ground side 
of the signal generator through a .1 mf capacitor 
to B- instead of the receiver chassis. 

Refer to Figure 1 for location of all adjust- 
ments. 

STEP 

DIAL 

SET 
TO DUMMY 

SIGNAL 

GENERATOR 

CONNECTED TO 

SIGNAL 

GENERATOR 

SET TO 

ADJUST 

TRIMMER REMARKS 

IF ALIGNMENT 

1. Gang fully 
opened 

.1 mf Cony. grid* 455 Kc 1,2,3 & 4 Adjust for maximum. 

RF ALIGNMENT 

2. Gang fully 
opened 

- Radiation 
loop*** 

1620 Kc 5 Adjust for maximum. This 
sets osc. to dial scale** 

3. .1400 Kc - Radiation 
loop*** 

1400 Kc 6 Tune signal for max. with 
receiver tuning knob, then 
peak trimmer 6. 

* A convenient point is the stator of the antenna section of the tuning capacitor. 

** With gang fully closed, pointer should be parallel with chassis; reset If necessary 

*** Connect output of signal generator to a 5" diameter, 3 turn loop 
ceiver loop to obtain output of .05 watt (.40V) on output meter. 
maintain this output during alignment. Minimum distance between 

OSC. 
TRI M. 

1620KC 

12SA7 
\ ONV. / 

ANT. 
TRIM. 
1400KC 

o 
DET. NO. 69B485043-0 

IF 
TRANS. 
455KC 

and bring loop close enough to re- 
Vary distance between loops to 

loops should never be less than 12". 

O 

DIODE 
TRANS. 
455KC 

O 

FIGURE I. CHASSIS HS -I58 TUBE i TRIMMER LOCATIONS 

50L6GT 
PWR. AMP / 
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CAUTION: Never connect antenna or chassis to water 
pipe, radiator or other ground. 

35Z5GT 
REGT. 

5Ol.6GT 
PWR. AMP. 

POINTER SHOULD 
BE PARALLEL 
WITH CHASSIS 
WHEN GANG IS 
FULLY CLOSED. 

CHASSIS/ 

GANG FULLY 
CLOSED 

FINISH'S 

START 

TUNING 
SHAFT 

NOTE 
TO EXPOSE GANG 
PULLEY, REMOVE 
DIAL CRYSTAL, POINTER, 
DIAL SCALE AND DIAL 
PLATE. 

xI w ooui,-o 
3 TARNS 

FIGURE 2. CHASSIS RS -158 STRING DRIVE DETAIL 

POWER SUPPLY - 105-125V AC or DC, 35 watts 

(FRONT OF CHASSIS) 

12SQ7 
DET-AVC-AF 

BOTTOM OF CHASSIS 

NOTES. 
117 V. AC INPUT TO SET DURING MEASUREMENTS. 

A VTVM WAS USED FOR ALL MEASUREMENTS. 

MEASUREMENTS MADE FROM TUBE BASE PIN TERMINAL TO B -(b) 
VOLUME CONTROL SET TO MINIMUM AND NO STATION TUNED IN. 

VOLTAGE TOLERANCE ±10%; RESISTANCE TOLERANCE *- 20%. 
ALL VOLTAGE MEASUREMENTS DC UNLESS OTHERWISE SPECIFIED. 

12SK7 
IF AMP. 

f I 

12SA7 
CONY. 

DIAG. NO. 638485042-0 

= RESISTANCE MEASUREMENTS. 

= VOLTAGE MEASUREMENTS. 

ìf MAY VARY DEPENDING ON CONDITION 
OF ELECTROLYTIC CAPACITOR. 

GND. = GROUND TO CHASSIS. 

TP = LUG USED AS TIE POINT. 

NC = NO CONNECTION. 

FIGURE 3. CHASSIS HS -I58 VOLTAGE & RESISTANCE DIAGRAM 

©John F. Rider 

www.americanradiohistory.com



fi. '+ I ryl 
711111 'ilul. 

(11(i(1i 

MOTOROLA PAGE 19-35 

co 
N 
a) 

. g 
r -e 
.-1 
O w 
U 4 T 
G) N 

..V1 

O o 
> .0 

L. 

ó U 
cd 

b Ñ , 
CD p a 
á N 

c a in 
YR. (\.1 o o r1 ."-- r b. +-I U .-1 

.. 
a4att a) .O -i O O e0 ç F. . 8 O.-1 CO 8 cd --1 p O 

(D cd 

á rN¡ c (o w ó r o 
Cf) F. á CO .-1 > d' .-1 

O N u 
2 --1 In a) 

3 aD co CO 
C-1. CO L, Cy .-1 O O d' C2 u O d d C O O O a1 ia O .c-t1 

UO c.2 ,-4 ai c4' á á á of a0 
CO a 

In C 
4 0 CO c0 CO CO .-1 .-1 CO «GG 

(D %1st 

4 en 

4I ÌÌ`pÌ i CO iÑ 

A. ó y a Z a x c[ ca a a a4 

P.a 1 0 ra) o O 
1 Ó N. -i o. .. In 

--I C> . '. CL.U 
O N O Ì) E y 
~ 2 p r--1 i i i > ro n O O . 0 O 10 

cCd. 

d' d' P2 E d uJ 2 .-1 

O cd o. 0-1 -1 id p a. .. 
F'i E E CCCO... cd 00 

H CC.. 

Q . 0 0-1 U O a) O 
e_) N N . ..-1 4, N 
C .-a .-1 0 q cd O R PG F. 

co i. i: i:.- In i: a,4 .--1 ., 
cd v . o 

U w a ó 

N 
h 

w .-4 '-1 

g ., in 

gmm`° d m e e E.- 
adre crnn c°n° á ao á .4 07 

íXt) 
.-1 N a0 a0 N 2 P2 CV N 

,..1c.5. tp 

P2 co 
CM 

CÌÑI I Ó I I11 U U U U C-) U U U .a a 01 

©John F. Rider 

www.americanradiohistory.com



PAGE 19-36 MOTOROLA 
MODELS 58A11, 58Al2, 
CHASSIS HS -158 

cd 

V 

ry W 
K U K cd A 
a) N ar) -1 .q O M T1 b 
v C Ñ 

W Q ad N O 
.-+ u .-y u 'y 
a cd a cd m 3 N 

OD ó, Q w r...nO .. á 
U 

LO g ry 5-. N d. K K.. -. K 
CU-. 

m .- .. 
W 

W [O G1 M.4 K 
t-. 

U U 
QJ 

t-. co U 1 U 

g 
y w u1 

8.8.* 
L 

Cr) U y U 1 : U 
Cn Cn 

MOTOROLA INC. 

N 
crd 

b 
a 

U 

u cd 
y6D N 

y O 
rl 

m 

t311). 

.942.8m 
U 

.1.. N 

m 

E U 

N 
r . N 

pup 

1..) E m 
J -. X x a .O-1 

C13 Cd q 
m 

ó 8 8 
L. 

Ca 

V.) 

a a 
u.) 
MM 

Ó 

rn w Lo 
úi E`d 

322'D2 "A'22 o ó or) 

P 
uC 

`c á `á .70'2z -c' r °° 

M CO C) Cr) Z. cC/D 

caOU AA d) Cc) K) w d' d1 d 

XX WW 
.. .- 

8§ 
r r 
d' d' 

gg 
meeee 

o.yW 
co .4. i?, á tx F E- H 

aD 
C\2 CV 222.1 t4t0M 2 

O 
.G 

m 
R 

u 

4-7 

e 8 
.3 

b 

.-Cd-1 a 

U 
U 

me 
{ R: g, .y n Ñ Ñ a -i 

:3 
b 

:.; .?1 .9 
m 

m ÿ a a O ..>i z fLfK 

A A m a) ÿ 
O O 

O 

CV O W r 0 
n 

M 

u 
V V a m 
40i CO 40+ 2 0 .1"'' .-Oc 

m 
o a ea a 

g 
.g 

.- n.-4 ry 

Vr' .Y' 
m 

t.. x . e f b 040.0 K we 
.w 

D. u a 6-, .9 Z45W.ÿ 

á 0iiWO q y 2°4' u e .y 

V) aY .0, Mg y h0 
045 

}° 0}. á s 
N CO \P x b 

Lo M u W ` Ú 
K a i-45- K .-f .r -44-' 

p u % 
@ 

Ñ L. K fU. CO 
m : O . u W..:122 O E 

G G. a) ai 
.y + a. 3 

u ... .y 
0. 04 Ctl c() 

J 

ln m4 .-1 tn 0 d o r8uuióó co woo .n óó ó ó ó á`}i<r á`r`.`t3 
t` ó 8r `ag ñ o° m CO á 

0.- Cv ne fr) m r 0.4 .- c\2 N) w lt) co r m cº .y . f . .y . . . . . .+ Um 

©John F. Rider 

www.americanradiohistory.com



MOTOROLA PAGE 19-37 

MOTOROLA INC. MODELS 58A11, 58Al2, 
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MOTOROLA INC. 

SERVICE NOTE 

The chassis of this receiver is connected di- 
rectly to the power line. When operating chassis 
outside of its cabinet (from an AC power line) use 

58R11, 58H12, 
5e.,1«, 58R14, 58R15, 
5c,_, -, 1(), CtiASÚIS HS -116 

an Isolating transformer between Dower line and re- 
ceiver to reduce possibility of electrical shock. 

ALIGNMENT 

Maximum performance can only be obtained if 
extreme care is exercised during alignment. Follow 
the procedure carefully. 

A law range output meter should be connected 
to the speaker voice coil terminal and receiver 

ALIGNMENT 
Refer to Figure 1 for location of 

chassis. Set receiver volume control to.maximum. 
For greatest accuracy, keep output of receiver at 
approximately .05 watt (.05 watt = .40 volt on out- 
put meter) throughout alignment by reducing gener- 
ator output (not receiver volume control) as stages 
are brought into alignment. 

PROCEDURE 
all alignment triumers and cores. 

STEP 

DIAL 

SET 

TO DUMMY 

SIG. GEN. 

CONNECTED 

TO 

SIG. GEN. 

SET 
AT 

ADJUST 
TRIMMER 

OR CORE REMARKS 

IF ALIGNMENT 

1. Gang fully 
opened 

.1 mf Converter Grid 
& chass is* 

455 Kc 1,2,3 & 4 Adjust for maximum. 

RF ALIGNMENT 

2. Gang fully 
opened 

.1 mf Converter Grid 
& Chassis* 

1620 Kc 5 Thls sets oscillator to 
dial scale. 

3. 1400 Kc None Radiation 
loop** 

1400 Kc 6 Tune signal in on recel - 
ver, then adjust loop 
trirumer (6) for maximum. 

itor 
* A convenient point for this confection is the stator lug of the loop section of the tuning capac. 

# Connect output of signal generator to a 5" diameter, 3 turn loop and bring loop close enough to re- 
ceiver loop to obtain output of SO milliwatts (.40) on output meter. Vary distance between loops to 

maintain this output during alignment. Minimum distance between loops should never be less than 12.. 

OSG. 
TRIMMER 

1620KG 

ANTENNA 
TRIMMER 

1400KG 

IF 455KC 
®(TOP)PRIMARY 

°BOTTOM) SEC. 

FIGURE I. CHASSIS 

35W4 
REGT 

DET NO 69A485037-0 

DIODE 455KC 
O(TOP) PRIMARY 

0(BOTTOM) SEC. 

HS-II6 TUBE & TRIMMER LOCATIONS 
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MODELS 58R11, 58R12, 
58R13, 58R14, 58R15, 
58R1ó, CHASSIS HS -116 

MOTOROLA INC. 
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MODELS 58R11, 58R12, MOTOROLA INC. 
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MOTOROLA PAGE 19-45 

MOTOROLA INC. MODELS 5$X11, 58X12 
CHASSIS HS -125 

ALIGNMENT 
Maximum performance can only be obtained if If no isolation transformer is used and hum is en- 

extreme care is exercised during alignment. Follow countered during alignment, connect the ground side 
the procedure carefully. of the signal generator through a .1 mf capacitor 

to B- instead of the receiver chassis. 
A low range Output meter should be connected 

across the speaker voice coll. Set receiver volume NOTE: Tho types of IF & diode transformers are used 
control to maximum. For greatest accuracy, keep in this chassis. One type has cores with slotted 
output of receiver at approximately .05 watt thru-brass adjustment screws; the other type has threaded 
out alignment by reducing generator output (not re-cores that move inside a threaded coil form. To 

ceiver volume control) as stages are brought into adjust the latter type, use a small fibre screw- 
alignment. (.05 watt = .40 volt on output meter). driver and do not use undue pressure as damage to 

the core or coil form may result. 
If receiver Is operated from AC line during 

alignment, it Is suggested that an isolating trans-Refer to Figure 1 for location of all adjust- 
former be used between receiver and power line. ments. 

D IAL SIGNAL S I GNAL ADJUST 

SET GENERATOR GENERATOR TRIMMER 

STEP TO DUMMY CONNECTED TO SET TO OR CORE REMARKS 

IF ALIGNHENT 

1. Gang fully 
opened 

.1 mf Converter 
gr id* 

455 Kc 1;2,3 & 4 Adjust for maximum. 

RF AL GNMENT 

2. 1600 Kc** Radiation 
looplicat 

1800 Kc 5 Adjust for maximum. This sets osc. 
to dial scale. 

1400 Kc Radiation 
loop*** 

1400 Kc 6 Tune signal for maximum with receiver 
tuning knob, then peak trimmer 6. 

* A convenient point is the stator of the antenna section of the tuning capacitor. 

** First close gang fully and set pointer to calibration mark at left hand side of dial background; then set 
pointer to 1800 Kc. by turning knob till pointer lines up with right-hand calibration mark. 

*** Connect output of signal generator to a 5" diameter, 3 turn loop and bring loop close enough to receiver 
loop to obtain output of .05 watt (.40V on output meter). Vary distance between loops to maintain this 
output during alignment. Minimum distance between loops should never be less than 12". 

OSC. 
®TRIMMER 

1600 KC 

©ANTENNA 
TRIMMER 

1400 KG 

DETAIL NO. 6968650!6-O 

IF 455KC 
Q3 SECONDARY (BOTTOM) 

® PRIMARY (TOP) 

DIODE 455KC 
10 SECONDARY (BOTTOM) 

O PRIMARY (TOP) 

FIGURE I. CHASSIS HS -I25 TUBE d TRIMMER LOCATIONS 

o John F. Rider 
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PAGE 19-46 MOTOROLA 

MOTOROLA INC. 

SERVICE NOTE 
Two types of IF & Diode transformers are being 

used In this model. One type has iron cores that 

are tuned by means of slotted brass screws. These 

transformers must be used with shields having an 
internal iron core sleeve. 

50L6GT 
PWR AMP 

35Z5GT 
REGT. 

RESISTANCE MEASUREMENTS. 

VOLTAGE MEASUREMENTS. 

TIE POINT. 

MEASUREMENT MAY VARY DEPENDING ON 
CONDITION OF ELECTROLYTIC CAPACITOR. 

GROUND TO CHASSIS. 

NO CONNECTION. 

1000 (ONE THOUSAND) OHMS 

The other type or transformers have threaded 
cores moving inside of a threaded coil form. 
These transformers must be used with plain shields. 

Replacement transformer should always be of the 

same type as the original. 

POINTER 

WITH GANG FULLY 1600KC 
CLOSED SET POINTER CALIBRATION 
TO NOTCH. NOTCH 

DIAL 
BACKGROUND 

FIGURE 2. 

FRONT OF CHASSIS 

12SQ7 
DET-AVC-AF 

FIGURE 3. CHASSIS HS-I25 

DES N0. -0 

TUNING 
SHAFT 

GUIDE 
it-ROD 

SPRING 

GANG FULLY CLOSED 

000 

DRIVE 
PULLEY 

3Y2 TURNS 

CHASSIS HS-I25 STRING DRIVE DETAIL 

BOTTOM VIEW OF CHASSIS 

12SK7 12SÁ7 
IF AMP. CONVERTER 

DAG NO. 630485024-0 

VOLTAGE TOLERANCE t 10%. 

RESISTANCE TOLERANCE *--209.. 
VOLUME CONTROL AT MINIMUM AND NO STATION TUNED IN. 

117 V. AC INPUT TO SET DURING MEASUREMENTS. 

ALL VOLTAGE MEASUREMENTS DG UNLESS OTHERWISE SPECIFIED. 

MEASUREMENTS TAKEN WITH A VTVM. 

MEASUREMENTS MADE FROM TUBE BASE PIN TERMINALS TO B-(,;;.) 

VOLTAGE & RESISTANCE DIAGRAM 
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PAGE 19-50 MOTOROLA 

MODELS 58X11, 58x12, 
CHASSIS HS -125 
CHASSIS PARTS - ELECTRICAL 

CAPACITORS 

C-1 1X77204 

C-2 
C-3 
C-4 
C-5 
C-8 
C-7 
C-8 
C-9 
C-10 
C-11 

889806 
889816 
8A72686 
859816 
2186840 
889813 
2186648 
23975808 
8S9ß13 
889802 

DIAL LION!' 

I-1 65X11854 

COILS 

L-1 24X77096 
Ii -2 24A74616 
¡RESISTORS 

NOTE: All resist 

'R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 

otherwise 
686028 
886015 
6R6004 
882085 
18A70032 
682122 
685683 
686015 
686032 
6R8373 

R-11 686152 
R-12 683972 
SPEAATR 

IS -1 50K482754 
¡!RI NSPORMUS 

T-1 24870531 

MOTOROLA INC. 

Variable: 2 gang; cut oscillator plates; 
includes pulley 

Paper: .1 mf 200V 
Paper: .05 mf 400V 
Paper: .15 mf 200V 
Paper: .05 mf 400V 
Mica: 250 mmf 500V 
Paper: .005 mf 600V 
Mica: 250 mmf WOV 
Electrolytic: 40-20-20 mf 150V 
Paper: .005 mf 600V 
Paper: .02 mf 400V 

Bulb, pilot: 6.3V, .15A; tubular, bayo- 
net base; #47 .. 

Loop Winding only - less cabinet back .. 
Oscillator 

ors are insulated carbon type, 20%.unless 
spec if led. 
22,000 1/2W 
220.000 1/2W 
1 meg 1/2W 
39 10% 1/2W 
Volume Control: 1 meg; includes switch . 
4.7 meg 1/2W 
27 10% 1/2W 
220,000 1/2W 

470,000 1/2W 

150 10% 1/2W 
220 1W N.I ...- 
1200 10% 1W N.I 

15 24X481389 

18 52A481378 
17 49A23960 
18 5K74560 

19 5A12814 

20 5S7708 

21 587707 

22 557701 

23 5S7708 

24 47A484382 
25 352695 

26 3S2294 

27 351925 

28 3S7205 

29 383383 

30 1X484556 
31 

Speaker: 4" R4; 3.2 ohms VC ... 
IF, 455 Kc: complete with iron cores and 
padding capacitors, but less shield (use 
with shield & sleeve 1A71049) 

or IF, 455 Kc: complete with iron cores and 
padding capacitors, but less shield (use 
with shield 26X485936) 

T-2 24137M33 Diode, 455 Kc: complete with iron cores 
and padding capacitors, but less shield 
(use with shield & sleeve 1A71049) 

or Diode, 455 Kc: complete with iron cores 
and padding capacitors, but less shield 
(use with shield 26X485936) 

T-3 25876117 Output Transformer .................. 
CHASSIS PARTS - MECHANICAL 

248482865 

7A77337 Bracket, tuning shaft 
42X75826 Clip, electrolytic mtg 

3 11118944 
4 30M70651 
5 1X481466 

9 

10 

11 

12 
13 

57A77084 
5A19658 

557805 

5A70404 
32A24815 
2985235 
2985348 
257051 

14 1X485924 

Cord, dial: 18 lb black 
Cord, line: 6 ft lg with plug .......... 
Dial Background Bracket & Pulley Assembly: 
background bracket with 3 cord pulleys 
and cord guide rod 

Dowel, wood (cabinet back mtg) 
Eyelet, spacer: 19/84 x .212 ID x 

(gang mtg) 
Eyelet, snap -in (dial background 

mounting) 
Grommet, rubber (gang cushion) 
Lock. line cord: fibre 
Lug, soldering: #6 
Lug, soldering 18 
Nut: 3/8-32 x 9/18 hex, cad pl (volume 
trol mtg) 

Panel Assembly,cabinet back: less loop; 
Includes terminal strip and antenna con- 
ic tor 

1/2 

strip 

Co 

íA71049 

or 2X485936 

32 9A482746 
33 9A6790 

or 9A6788 

34 9A6792 

35 
36 
37 

or 9A70165 

41Aí4244 
35A481384 
81K86í28 

38 4A70015 
.39 451719 

40 4S7583 

CABINET PARTS 

101 
102 
103 
104 
105 
106 
107 

35X481468 
37X70069 
16E480031 
16K481445 
3687721ñ 
36K77214 
38A25507 

108 348481438 
109 3S3365 

110 2S7089 

n-111 
112 

2A4 81437 
4Kí9943 

113 4S7633 

Panel and Loop Assembly: complete cabinet 
back panel; includes loop winding .. 

Pointer, dial 
Pulley, cord: 1/4, groove 
Rivet, shoulder: .312 shoulder; nkl pl 

(cord pulley mtg) 
Rivet, shoulder: .156 shoulder; nkl pl 

(cord pulley mtg) 
Rivet: .122 x 1/8; steel; nkl pl 

(electrolytic mtg clip mtg) 
Rivet: .122 x 5/32; steel; nkl pl (ter- 
minal strip mtg). 

Rivet: .122 x 3/16; steel; nkl pl (tuning 
shaft bracket mtg) 

Rivet: .122 x 9/32; steel; nkl pl (line 
cord lock mtg) 

Rod, cord guide 
Screw: is x 3/16 PKZ slotted hex head sheet 
metal screw; cad pl (dial background 
bracket mtg) ... 

Screw: 6-32 x 1/2 plain hex head locking 
type machine screw; cad pl (gang mtg) .. 

Screw: 6-32 x 5/8 slotted hez head machine 
screw; cad pl (oscillator coil mtg) .... 

Screw: 8-32 x 1/4; slotted hex head lock- 
ing type machine screw; cad pl (spkr 
mounting) . 

Screw: /8 x 2' PKZ slotted hex head sheet. 
metal screw; cad pl (cabinet back mtg).. 

Shaft, tuning 
Shield and Iron Core Sleeve Assembly (for 

T-1 and T-2; used only with 24870531 IF 
& 24870533 Diode Trans) 

Shield, coil (for T-1 and T-2 -used only 
with 2413482883 IF & 245482865 Diode trans) 

Socket, pilot light: with bracket and leads 
Socket, tube: octal; plain type 
Socket, tube (replacement) molded octal 
plain type (to be used in place of 9A6790 
when mounting lugs on chassis break off) 

Socket, tube: octal; with center shield 
(for IF amp) 

Socket (replacement) octal; with center 
shield (to be used In place of 9A6792 
when mounting lugs on chassis break off) 

Spring, tension coil(drive cord) 
Strip, dial background: tan plastic 
Strip, terminal: 2 Insulated lugs, /2 mtg 

(on loop antenna panel) .... 
Washer, CM (tuning shaft retainer) 
Washer: 3/8 x .140 x .030 thick; steel; cad 

pl (line cord lock mtg) 
Washer: 5/8 x .203 x .0333 thick; steel; 
cad pl (cabinet back mtg) 

Baffle & Grille Cloth Assembly 
Band, rubber (on dial scale) 
Cabinet: plastic; walnut (58X11) 
Cabinet: plastic; white (58X12) , 

Knob, control: walnut plastic (58X11) , 

Knob, control: ivory plastic (58X12)..... 
Plug, split: 5/8 long; for 1/8 hole (mounts 
cabinet back to cabinet) 

Scale, dial 
Screw: #8 x 11 PKA slotted hex head sheet 
metal screw; parkerized finish (chassis 
mounting) 

Speednut: for .187 round (baffle & grille 
cloth assembly mtg) 

Speednut (dial scale mtg) 
Washer, paper; 11/16 x 17/64 x 1/32 thick 

(under knobs) 
Washer, steel: 9/16 x 11/64 x .033 thick; 
cad pl (chassis mtg) ._ 

248482883 
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MOTOROLA INC. YODEL 67F1L, 
CHASSIS HS -122 

BASS BOOST 

RADIO BASS 

VOLUME 
a POWER 

CONTROL TONE 
SWITCH CONTROL 

.1-ON OFFi 

V/J/\j/ 7 j .__Z i 
O 

.a 

=i 
tat> 
DO 

/// 
BASS TUN/NG RADIO TREBLE -------i 

PHONO TREBLE 

RADIO VOLUME 
PHONO 

PHONO BASS Fin 

PHONO -RADIO 'R' BUTTON) 
SELECTOR RECORD REJECT. 
B TREBLE PUSH IN MOMENTARILY 

TONE CONTROL TO REJECT RECORD 

FISURE I. 

TUNING RANGE.- 535 to 1620 Kc 

'M' BUTTON 
PHONO MOTOR SWITCH. 

'IN'- MOTOR ON 
'OUT' MOTOR OFF 

FRONT PANEL CONTROLS 

ALIGNMENT 
Maximum performance can only be obtained if 

extreme care Is exercised during alignment. Follow 
the procedure carefully. 

A low range output meter should be connected 
across the speaker voice coil. Set receiver volume 
control to maximum. For greatest accuracy, keep 
output of receiver at approximately .05 watt thru- 
out alignment by reducing generator output (not re- 
ceiver volume control) as stages are brought Into 
alignment. (.05 watt = .40 volt on output meter). 

TUNING CONTROL 

IF FREQUENCY - 455 Kc 

If receiver is operated from AC line during 
alignment, it is suggested that an isolating trans- 
former be used between receiver and power line. 
If no Isolation transformer is used and hum is en- 
countered during alignment, connect the ground side 
of the signal generator through a .1 mf capacitor 
to b- instead of the receiver chassis. 

Refer to Figure 2 for location of all adjust- 
ments. 

STEP DIAL 

SET 
TO 

DUMMY SIGNAL 

GENERATOR 

CONNECTED TO 

SIGNAL 

GENERATOR 

SET TO 

ADJUST 
TRIMMER 

OR CORE 

REMARK 

IF ALIGNMENT 

1. Gang fully 
opened 

.1 mf RF Amp. grid* 455 Kc 1,2,3 & 4 Adjust for 
maximum output. 

;AVE TRAP ADJUSTMENT 

3. Gang fully 
opened 

.1 mf RF Amp. grid 455 Kc 5 Adjust for minimum 
response. 

2F ALIGNMENT 

f.** Gang fully 
opened 

.1 mf RF Amp. grid* 1820 Kc 6 Adjust for maximum 

output; this sets 
osc. to dial scale 

k. 1400 Kc - Radiation 
loop*** 

1400 Kc 7 Tune signal for max. 
with receiver tuning 
knob, then peak trim 
mer 7. 

* A convenient point for this connection is the stator of the RF section of the tuning capacitor. 

kk First close gang fully and set pointer to calibration mark as shown in Figure 3, then proceed 
with Step 3. 

** Connect output of signal generator to a 5" diameter, 3 turn loop and bring close enough to re- 
ceiver loop to obtain output of 50 mllliwatts (.40V) on output meter. Vary distance between 
loops to maintain this output during alignment. Minimum distance between loops should never be 
less than 12". 

o John F. Rider 
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PAGE 19-52 MOTOROLA 

POWER SUPPLY - 105-125 volts AC, 60 cycles, g0 watts 

1-F155 KC 

O SEC. ( BOTTOM) 

® PRI. (TOP) 

WITH GANG FULLY CLOSED 
POINTER SLIDER SHOULD 
TOUCH EDGE OF HOLE. 

_DIAL BACKGROUND 
BRACKET. 

THIS HOLE IS 
USED FOR 
SETTING POWER. 

FIGURE 2. CHASSIS HS -I22 TUBE & TRIMMER LOCATIONS 

POINTER 

WITH GANG FULLY CLOSED POINTER 
SLIDER SHOULD TOUGH EDGE OF HOLE. 

GANG FULL 
CLOSED 

FIGURE 3. CHASSIS HS -I22 STRING DRIVE DETAIL 

©John F. Rider 
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35Y4 
RECT. 

35A5 
POWR AMP 

1486 
DET-AVC:AE 

MOTOROLA INC. 

BOTTOM VIEW OF CHASSIS 

12B7 
OR 

14A7 

I-1- RESISTANCE READINGS. v = VOLTAGE READINGS. 

G=GROUND TO CHASSIS. 

if -MAY VARY. DEPENDING ON CONDITION OF ELECTROLYTIC CAPACITORS. += TIE POINT. 
K = ONE THOUSAND (1000) OHMS 

MOTOROLA PAGE 19-53 

MODEL 67F14, 
CHASSIS HS -122 

oi..c NO e3C6eo2o+-0 

14Q7 
OSO MOD 

1407 
R -F AMP. 

NOTE. A VTVM WAS USED TO MAKE VOLTAGE MEASUREMENTS. 
VOLUME CONTROL SET AT MINIMUM AND NO SIGNAL 
TUNED IN. 
MEASUREMENTS TA EN FROM TUBE SOCKET TERMINALS 
INDICATED TO B-f). 
ALL VOLTAGE MEASUREMENTS TAKEN WITH 117V.AC INPUT 
TO SET. 
ALL VOLTAGE MEASUREMENTS DC UNLESS OTHERWISE 
SPECIFIED. 
ALL MEASUREMENTS ±10%. 
PHONO -RADIO -TONE SWITCH IN RADIO -BASS POSITION. 
BASS BOOST CONTROL IN ON POSITION. 

FIGURE 4. CHASSIS HS -I22 VOLTAGE & RESISTANCE DIAGRAM 

107 

113 

104 

108,122 

114 

105 

RECORD 
-CHANGER 

RC -30-A 

FIGURE 5. MODEL 67FI4 CABINET PARTS LOCATIONS 

©John F. Rider 
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s-2 

CHASSIS HS -I22 PARTS LOCATIONS - TOP VIEW 

CHASSIS HS -I22 PARTS LOCATIONS - BOTTOM VIEW 

©John F. Rider 
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PAGE 19-56 MOTOROLA 

IMODEL 67F14, 
2HASSIS HS -122 

REF. 

NO. PART NO. 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 

C-1 859816 
C-2 8A72688 
C-3 1X77339 
C-4 839816 
C-5 2186641 
3-8 20A26941 
C-7 859816 
C-8 859818 
C-9 2186848 
C-10 2186648 
C-11 839807 
C-12 2188648 
C-13 23575808 
C-14 889816 
C-15 859809 
C-16 859824 
C-17 2186648 
C-18 859809 
C-19 889839 
C-20 859802 

MOTOROLA INC. 

REPLACEMENT PARTS LIST 

DESCRIPTION 

Paper: .05 ref 400V 
Paper: .15 ref 200V 
Variable: 2 gaág; with pulley .... 
Paper: .05 ref 400V 
Mica; 100 mmf 500V ., 
Variable, mica: 6-80 :ant; includes bracket 
Paper: ,05 mf 400V 
Paper: .05 ref 400V 

Mica: 250 mint 500V 

Mica: 250 renf 500V 
Paper: .1 mf 4007 
Mica: 250 mmf 5007 
Electrolytic: 40-20-20 mf 150V 

Paper: .05 mf 400V 
Paper: .01 mf 400V 
Paper: .002 mf 400V 
Mica: 250 reef 500V 
Paper: .01 mf 400V 
Paper: 1 mf 100V 

Paper: .C2 ref 400V 

., 

RESISTORS 

Note: All resistors are insulated carbon type, unless otherwise 
specified. 

R-1 686004 1 meg 20% 1/2W 

R-2 686054 10,000 20% 1/2W 

R-3 686028 22,000 20% 1/2W 

R-4 686028 22,000 20% 1/2W 

R-5 .683927 2.2 meg 20% 1/2W 

R-6 682122 4.7 meg 20% 1/2W 

'R-7 683933 220 20% 1/214 

8-8 686004 1 meg 20% 1/2W 

8-9 685683 27 10% 1/2W .... 
8-10 686056 47,000 20% 1/2W 
R-11 688389 220 10% 1W 

R-12 686028 22,000 20% 1/2W 

8-13 685770 1200 10% 1W 

R-14 68.8032 
R-15 686326 
R-16 18A76191 

R-17 882118 
R-18 686393 
R-19 686015 
R-20 686032 
R-21 686393 
R-22 6R6373 

470.000 20% 1/2W 

100 10% 1/2W 
Volume Control: 500,000 ohms; tapped at 
25,000 ohms; with SPST s:itch 

3.3 meg 20% 1/2W 
1200 10% 1/2W 

220,000 20% 1/2W 

470,000 20% 1/2W 

1200 10% 1/2W 

150 10% 1/2W 

COILS 
L-1 241(77323 Antenna Loop: winding only 

REF. 

NO. PART NO. 

L-2 24A78192 
L-3 24A77336 

DESCRIPTION 

BC Oscillator coil 
Wave trap 

SMILER 
LS -1 500470884 Speaker: 5^ P11; 3.2 ohm VC 

SIIlCRSS 
S-1A,B 401(470676 
S-2 40A30444 
S-+3 40/(471447 

TRIISPCRMIRS 
T-1 245470038 

T-2 24575467 

T-3 25578117 

PILO! LIGI! 
I-1 85A470930 Lamp, incandescent; 1177-10W, clear .... 

CHASSIS PARTS - MECHANICAL 

Phono -Rad lo & Tone. 
Bass: SPST 

Pushswitch, dual (phono motor ON-OFF & 

REJECT) 

IF, 455 Kc: Includes tuning cores & padding 
capacitors but less shield 

Diode, 455 Kci includes tuning cores & 

padding capacitors but less shield 
Output Transformer ... 

1 

2. 

3 
4 

b 
6 

7 

8 

9 

10 

11 

background Bracket, Support & gullies Asses:. 
Bracket, gang mtg 
Bracket, loop support 
Bracket, pilot 11ít mounting .......... 
Bracket, tuning shaft 
Clip, electrolytic mtg 
Cord, dial: 18 lb black 
Cord, lined plug 8 ft long 
Cpver, pushswitch . 

Cover, switch (on chassis) 
Dial Background: tan plastic; 
forcing strip ... 

12 587805 Eyelet, snap -in (dial background mtg) 
13 5A19658 Eyelet, spacer (gang bracket mtg) 
14 37A12891 Grommet, rubber (Pang bracket mtg) 

14Á471445 Insulator, pushswitch cóver: armlte .... 

16 1X484205 lead Assembly, phono: with 4 Din recep- 
tacle & dual push switch 

17 1X471449 Lead Assembly, Phono pickup: single 
shielded conductor With one pin plug 
43" long 

id 32A24815 Lock. line cord; fibre 
19 1:985227 Lug, soldering: eL 
20 257051 Nut: 3/8-32 z 9/18 hex; Palnut; cad pl 

(volume Control, phono -radio -tone 8w. 

bass SW. mtg) 
Panel Assembly, cabinet bacif, less loop 
winding . 

Panel Assembly, cabinet Dace complete ln- 
clud3ng loop 

Plate, switch mounting 

w 1 th re in- 

1X478177 
7818748 
7A4 82882 
7X470917 
7A77337 
421(758x6 
11118944 

3A470651 
15A471444 
155470677 
35877311 

21 1X484247 

22 24077322 

23 64A470680 

& 

o John F. Rider 
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MOTOROLA INC. 

REF. 

NO. PART NO. DESCRIPTION 

24 64A470681 Plate, tuning shaf'. mounting 
25 28/(71775 Plug: 1 pin (phono pickup lead) 
26 52A77307 Pointer & Slider Assembly 
27 49A12646 Pulley, cord: 1/4 groove 
28 49A21552 Pulley, cord: 1/2 groove 
29 9/(470402 Receptacle: 4 prong(phono receptacle) , 

30 5A71246 Rivet, shoulder: .187 long (cord pulley 
mtg) 

31 5A15045 Rivet, shoulder: .437 long (cord pu]ley 
mounting) 

32 557707 Rivet: .122 x 5/32 ; steel; nkl pl (re- 
placement socket mtg, etc) 

33 557708 Rivet: .122 x 9/32 steel; nkl pl (line 
cord ! oc k mtg) 

34 357506 Screw: 46 x 1/4 PKZ Dlaln hex head sheet 
metal screw (osc coil mtg and back mtg) 

35 327152 Screw: 6-32 x 1/4 slotted hex head machine 
screw; steel; cad pl (sng mtg) 

36 357350 Screw: 6-32 x 1;4 slotted hex head lock- 
ing type machine screw; steel; cad pl 
(gang mtg) 

37 357454 Screw: #8 x 1/4 PKZ plain hex head sheet 
metal screw; cad pl (switch cover mounting, 
loop bracket mtg and background bracket 
assembly mUg) 

38 357507 Screw: #8 z 5/8 PKZ plain hex head sheet 
metal screw; cad pl (gang mtg) 

39 357205 Screw: 8-32 x 1/4 slotted hex head locking 
type machine screw; steel; cad pl (spin' 
mounting) 

40 1/(77694 Shaft & Pulley Assembly (tuning shaft) 
41 1A71049 Shield & Sleeve Assembly (for Ti- & T-2) 
42 26A478109 Shield, light & static 
43 26A72635 Shield, tube 
44 9A470407 Socket, dial light & bracket 
45 9A76185 Socket. tuc,: loctal 

or 9A72549 Socket, tube (replacement) use in pla'e of 
9A76185 ,vhen mounting lugs on chassis are 
broken 

46 41A14244 Spring, tension coil (drive cord tension) 
47 31/(85348 Strip, ter final: 1 insulated lug, #2 mtg 
48 31/(76184 Strip, terminal: 2 insulated lugs, #1 gnd 
49 31/(86126 Strip, t rminal: 2 Insulated lugs, #2 mtg 

(on rear panel, 
50 4A70015 Washer, 'C" tuning shaft retainer, 
51 431719 Washer: 3/8 , .140 x .030 thick; steel; 

cad pl 'Line cord lock mtg) 
52 457563 Washer: 5/8 x .203 x .033 thick; steel; 

cad pl (back panel mtg) 

CABINET PARTS 

101 7A471456 Bracket, switch mounting (phono motor & 

reject sw mtg) 
102 38/(470830 Button, Plug: for 1/4" hole; green (for 

concealing shipping screw holes in re- 
cord changer base) 

REF. 

NO. PART NO. 

103 388471506 
104 38/(471507 
105 16/(484213 
106 55A72307 
107 13/(478036 
108 3A471458 
109 13A478037 
110 13/(478039 
111 36K4764Q3 

112 36/(476402 

113 36/(484200 

114 35/(470657 

115 641(478063 

116 38A25507 

117 55/(481403 

118 55X74766 
119 55/(74787 
120 1X484215 
121 357401 

122 351343 

123 357156 

124 351314 

125 387526 

126 337396 

127 36/(481398 

128 41A21807 

129 41A28190 

130 41A478162 
131 2237905 
132 55/(72308 
133 438214 

134 457611 

MODEL 67F1., 
CHASSIS HS -122 

DESCRIPTION 

Button, push: "M" 
Button, push: "R" 
Cabinet, consolette model: wood; mahogany 
Catch, bullet 
Cloth, grille 
Escutcheon, push button 
Grille, cabinet: 
Grille, cabinet: 

Painted; 3-5/8" 
painted; 4-7/8" 

Knob, control: mahogany plastic; branded; 
'./16" shank (tone -phono -radio) 

Knob, contro.: mahogany plastic; plain; 
7/16" shank (vo_ume & tuning) 

Knob, control: mahogany plastic; plain; 
9/16" shank (BASS) 

Pad, felt: 1/2 diameter x 1-16 thick 
(drawer slop) 

Panel. cabinet rear: wood; mahogany 
finish . 

Plug, split:- 5/8 long; for 1/8 hole; 
'copper oxide finish (holds loop Panel 
to cabinet) 

Pull, drawer: statuary bronze 

Rail, support: right-hand (phono drawer rail) 
Ra1], support: left-hand (phono drawer rail) 
Scale, dial & escutcheon 
Screw: #2 x 3/8 Phillips oval head wood 
screw; antique copper finish (dial scale 
mounting) 

Screw: #4 x 3/8 Phillips oval head wood 
screw; brass finish (pushbutton escutcheon 
mounting) 

Screw: 6-32 x 3/16 slotted binderhead 
machine screw; cad p1 (phono motor -re- 
ject switch mtg) 

Sc ew: #6 x 3/4 round head wood screw 
(drawer rail mtg) 

Screw: #8 x 1-1/8 PKA slotted hex head 
sheet metal screw; cad pl (chassis mtg) 

Screw: 10-32 x 2" slotted hex head redline 
screw; copper plated (record changer 
mounting) 

Screw: washer head: statuary bronze finish 
(pull m..g) 

Spring, cushion: bottom (record changer 
:ush ion) 

Spring, ushion: top (record changer 
cushion) 

Spring, pus* button insert ....,... 

Staple, insulated 
S..rike, 'gullet: (includes 1/2" nail) 
Washer: 7/8 x .203 x .067 thick; cad pl 

'chassis mtg) 
Washer: 1/2 x 7/32 x .048 thick; antique 
copper finish (record changer mtg) 

o John F. Rider 
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MODEL 68T11, 
CHASSIS fis -11111 
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MOTOROLA INC. 
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MOTOROLA INC. 

DIAL SCALE 
BACKGROUND 

60 , 70 90 .1101 140 

POINTER 

POINTER SET 
POSITION 

MOTOROLA PAGE 19-59 

MODEL 68T11, 
CHASSIS HS -1)44 

1400KC 16 20KG-1 

RESISTANCE MEASUREMENTS 

VOLTAGE MEASUREMENTS. 

TIE POINT. 
RESISTANCE WILL VARY DEPENDING ON 
CONDITION OF ELECTROLYTIC CAPACITOR. 

1000 (ONE THOUSAND) OHMS. 

VOLTAGE MEASUREMENTS t 10%. 
RESISTANCE MEASUREMENTS 120%. 

117V. AC INPUT TO SET DURING MEASUREMENTS. 

MEASUREMENTS MADE FROM TUBE SOCKET PIN 
TERMINALS TO COMMON NEGATIVE. 

ALL VOLTAGE MEASUREMENTS DC 
UNLESS OTHERWISE SPECIFIED. 

VOLUME CONTROL SET TO MINIMUM. 
AND NO STATION TUNED IN. 

6SQ7 
V-5 V-4 
7A5 DET-AVC-AF AMP. 

P W R. AMP. 

V-3 
6SK7 

I F AMP. 

r3 TURNS 

TUNING 
SHAFT 

BOTTOM VIEW OF CHASSIS 

V-2 
6SÁ7 
CON V. 

V-1 
6SG7 

OR 
6SK7 

RF AMP. 

DET.N0.638680205-0 

INF. * 
84 
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MODEL 68T11, 
CHASSIS HS -11111 

MOTOROLA INC. 

ALIGNMENT 

Maximum performance can only be obtained if 
xtreme care is exercised during alignment. Follow 

the procedure carefully. 

A suitable output meter should be connected 
across the speaker voice coil. Set receiver volume 

control at maximum. For greatest accuracy, keep 
output of receiver at approximately .C6 watt (.05 
watt = .40 volt on output meter) throughout align- 
ment by reducing signal generator output (not re- 
ceiver volume control) as stages are brought into 

Malignment. Use a fibre screwdriver for aligning 

the IF & diode transformers. 

It is suggested that an isolating transformer 
be used between receiver and power line. If no 

isolation transformer is available and hum is en- 
countered during alignment, connect the ground side 
of -the signal generator through a .1 mf capacitor 
to receiver B- instead of the chassis. 

Refer to Figure 2 for location of all align- 
ment trimmers and cores. 

STEP 

DIAL 

SET 

TO DUMMY 

SIGNAL 

GENERATOR 

CONNECTED 'It) 

SIGNAL 

GENERATOR 

SET TO 

ADJUST 

TRIMMER 

OR CORE REMARKS 

IF ALIGNMENT 

1. Gang fully 
opened 

.1 mf 65A7 (cony.) 
grid* 

455 Kc 1,2,3 & 4 Adjust for maximum. 

RF ALIGNMENT 

2. Gang fully 
opened 

- Radiation 
loop* 

1620 Kc 5 Adjust for maximum output. This 
sets osc: to dial scale. 

3. 1400 Kc - Radiation 
loop** 

1400 Kc 8 & 7 Tune signal for maximum with re - 
ceiver tuning knob, then peak 
trimmers 6 & 7. 

* A convenient point is center stator of the tuning capacitor. 

** Connect output of signal generator to a 5" diameter, 3 turn loop and bring loop close enough to receiver 
loop to obtain output of .05 watts (.40 volt) on output meter. Vary distance between loops to maintain 

this output during alignment. Distance between loops should never be less than 12". 

OC 
RSM 
1620KC. 

RF 
TRIM. 60 -.-FE 
1400 KC. 

ANT. 
TRIM 

1400 

C) 

I I/ 

TONE 

VOLUME a 
POWER SWITCH 

I F- 455 K C. 

BOTTOM -SEC. 

TOP- PRI 

DIODE- 455 KC. 

0 BOTTOM -SEC 

® TOP -PRI. 

TUNING 
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MOTOROLA PAGE 19-61 

R-8 
G-8 

R-9 
G-5 
C-12 

47 
R-12 
R-14 
R 10 

R-16 

G-13 

V-5 

40,41 

MOTOROLA INC. 

V-4 
6SQ7 

OR 
7B6 WITH 
SHIELD 38 37 I T-1 

V-1 
6667 

V-3 7 36 V-2 OR 

6SK7 6SA7 6SK7 

C 15 

V-5 
7A5 Y' \ i / ', I , 1 _it _.. 

20 
7 

36 C-2 

1 19 50 jl T-3 

31 34 R-8 39 LS -1 2 

50 34 C- 0 10,12,32 C-14 R-2 C-1 R-4 R-3 

S-1 C-7 LS -1 R-5 48 L-3 11,10,29 

C-9 40,41 
OR 

42,43 
C-11 C-6 T-2 R-7 L-1 T-1 

42,43 V-3 

42,43 R-1 

11,10,29 

11,10,17,28 

L-2 
49 
13 

E-1 

15,18,30 

R-11 

R-17 

25,52 
14 
C 15 

-:.. 

6 

I 33 
8 

16 
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PAGE 19-62 MOTOROLA 

MODEL L8T11, 
CHASSIS HS -11;11 

Ó O Ó 0 0 0 0 0 c7v v dvbvv 
0 

MOTOROLA INC. 
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MOTOROLA PAGE 19-63 

N 
Ñ 

d d N Y 
r-1 r-4 ri CD CV 

a) tuxx -. .-4 ., U r' 
m M m m m 

O 

cd 
a) 
L. O 

m 
E 
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cd 
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MOTOROLA INC. 
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PAGE 19-64 MOTOROLA 

MODELS 77FM21, 77FM22, 
77FM22M, 77FM22WM, 
77F1123, CHASSIS HS -89, 
HS-97 -- 
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MOTOROLA PAGE 19-65,66 

EXT BC 
ANT. 

M PT -14 
FM -BC TUNING 

UNIT 

C-12 

220K 

V-1 
12AT7 

15TB2NO.FM CONV. 

J_ 

2501 
2501MMF. 

C-4 ii 
C-5 

7 -1J -2,T -3,T -4,T -5a T-6 
TRANSFORMERS 

(LUG VIEW) 

4 

15K 

R-3 

9 

1,R-5 MEG. 

I 140 

LL_ 

22K 
R-6 

L-34 
RFC Ó 

F -M O 

VAR 

1I -F 

R-4 
220K 

T-1 
4.3 MC 

I -F 3I w l 

.01 IF. 

21 

MMT 

V-2 
12BE6 

IST FM I -F 
BC CONY 

710 
22K -.- 

MAW* 
R-7 

L-2 2 

4 

02 d 
C-11 

O 

7 

0 MMF 

C-19 

R-8 
27k 

/ C-68 \ C-8 

BC OSC 
COIL 
L-2 

C-7 

20 

T-2 
4.3MC. 

6 I F3 
- 

I 

MMF 

á-- 

_§ I -F 

.O11MF. 

-IS 

3 

15 

011MF. 

C-16 

V-3 
12BA6 

2 NO. FM 1-F 
BC I -F 

MOTOROLA INC. 

V-4 
12 BA6 

3 RD. FM I -F T-4 
4.3 MC. 

DISCR,MINATOR 

MODELS 77FM21, 77FM22, 77FM22N, 
77FM22WM, 77FM23, CHASSIS HS -89, 
HS -97 

V-5 
1978 

FM DISCRIM, BC OET, 
A.V.C. B 1ST AUDIO 

REAR 
(VIEWED FROM 

FRONT) 

.0112-6 

R-11 
1K 

r 

20 

T-3 
4.3MC 

6 I -F 3 

20 

] TMF MMF 

"0-4_ 
J 

<- v 

R-13 
22K 

R-14 
68 

25 MMF. 

6 r 

.OIMF .01MF. 

C-22 =-23 

15 

A-M---F M 

S-2 \ 
2 POSITION BAND SWITCH 
SHOWN IN AM POSITION 

011MF. 

-18 

-24 

w 
7 

-_J 

I R-19 
33K 

T-6 
455 KC. 

R-16 
r,ww 

2.2 MEG. 

DIODE 

v 

4700 MMF. 

3 

115 

MMF 

100 

1R-20 
220K 

R211 50 

68N 

MMF. 

C-31 

IR -22 
150K 

R-23 
100K 

C-29 

R-17 R-18 
47K 2201) 

100 MMF 

7-28 

S0O MMF. 

-30 
100 

WM 
C-32 

250 MMF. »- R-281 R-29 
T-341O0K 

V-6 
5065 

POWER OUTPUT 

C-37 -32 
MF 

S 
MEG. 

R-26 GCWiT 

41MEG. 

TAP 
AT/ 
25K 

4700 MMF 

C-38 
S-1 (8) 

5-t 
PHONO -RADIO SW. 

(SHOWN IN RA0I0 POSITION) 

FRONT 

TIE LUG 

TIE LUG 

CRYSTAL 
PICK-UP 

PHONO PICK-UP RECEPT. 

ON-OFF 
SWITCH 

PHONO 
MOTOR PLUG 

(PIN VIEW) 

RECORD CHANGER R -31 -RC 

l 

GRA 

GRAY 

x 

PHONO 
MOTOR 
RECEPT 

(TOP VIEW) 

Y' 

USED WITH HS -89 

r 
CRYSTAL 
PICK-UP 

PHONO PICK-UP,RECEPT. 

PHONO 
MOTOR PLUG 

(PIN VIEW) 

RECORD CHANGER RC 30 

RE 

PHONO MOTOR 
RECE PT. 

(TOP VIEW) 

YE 

GRX 
BLS 

GRAY 

S-3 4dM) 
MOTOR 

(R) 
REJECT 

USED WITH HS -97 

R-25 250 MMF. 

470K ! T-39 
IÌ 

.15 MF. 

7-40 

PHONO PICK-UP 
PLUG 

I-1 
Irr %/OGT 

LIGHT PILOT LIGHT 
0 WATTS 

.05 MF V-5 V-1 V-2 V-3 V-4 V-6 
1978 12AT7 1213E6 12BA6 12BA6 5085 

C-20 RF.0 RFC ¡ 'Y' 006 -.5 9 4" °°° 33 4- 3 4 3 4 4 3 

.05 MF. 1000 MMF. C-26 1000 MMF. 
mom, fflm Mm 
7-21 C-27100MF 

127 
- 

-OFF 
SWITCH 

50 MMF. 

C-1311 

ON VOL.CONT) 

UU 

105-125 A -C 
INPUT 

RECT. 

R-33 R-34 

27_ _/-8g_, 
E-1 ° fflm 

40 MF 

WAG NO 63E471304-0 

T-7 
OUTPUT 
TRANSF. 

O 

R-35 

I 

NNme 1 

20 ME 20MF. I 

C-41 

LS -1 

5 PM. 
SPKR 
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CLARI - SKEMATIX 
Registered Trademark MOTOROLA PAGE 19-67 PAGE 19-68 MOTOROLA 

CLARI - SKEMATIX 
Registered Tr.deas.rk 

> 
72 P 

MOTOROLA INC. 1,10 S 77FI`"i21, 77F1/22, 
77F1122M, 77FM22WM, 
7721'23, CHASSIS HS -89, 
HS -97 

n 

MODELS 77F1121, 77F1122, 
-22N, -22W1vI, 77FN23, 
CHASSIS HS -39, HS -97 

MOTOROLA INC. 

DZ -D 

r 

NAY 

Ro M 
e ú $ 

ANW U 

aa 

PII ol114 
si 3 

L 

º 
as 

ú 

f-1 

ZI` 
p .! 

C.11 
!CI 

Il 

Or. 

--1 

CIO 

rc 

71- a 

i r_ ® -.. 
; 
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MOTOROLA PAGE 19-69 

JUMPER IN PLACE WHEN 
NO EXTERNAL FM ANT- 
ENNA IS USED. 

JUMPER OPENED WREN 
FM ANTENNA IS USED. 
CONNECT FM ANTENNA 
LEAD-IN AS SHOWN. 

DETAIL vo. ssASTIGtT-D 

BOTTOM 
VIEW 

FM 

JUMPER 

BC 

FM BC 

JUMPER 

MOTOROLA INC. 

FOR ADDITIONAL PICK- UP 
OF STANDARD BROADCAST 
STATIONS, CONNECT EX- 
TERNAL ANTENNA NERE. 

300 OHM TWIN TRANS- 
MISSION LINE FROM 
FM ANTENNA. 

EXTERNAL ANTENNA TERMINALS 

MODELS 77F M21, 77±E22, 
-22M,-22WM, 7723, 
CHASSIS HS -89, HS -97 

DEjA 

DIRECT AND REFLECTED FM 

RECEPTION PATHS 

RECEIVER ANTENNA ti' PICKS 
UP DIRECT SIGNAL 

DIRECT SIGNAL 'A IS BLOCKED 

FROM RECEIVER ANTENNA 'D' BY 

BUILDING 'E'. 
RECEIVER ANTENNA 'O' RICKS 

UP REFLECTED BISSAL'C'. 

BC DIODE 
455KC 

SEC. 

T-4 
SEC. 

FM DISC. 
4.3 MC 

T-4 
PRI. 

T-1' 
S®C. 

SEC. 
$ 

FM -I -F FM -I -F FM -I -F BC -I -F 

4.3MG 4.3MG 4.3MG 455KC 

12BA6 
T-2 
PRI. 

TOP 
VIEW 

DET. NO. 69C478335-0 

12BA6 

TUBE & TRIMMER LOCATION 

128E6 

V 1 

12AT7 

OUTPUT 
TRANSE. 

19 

FM ANT TRIM. 

FM ANT. CORE 
17 

FM VARIABLE 
I -F TRIM. 

FM OSC. TRIM. 

0 FM OSC. CORE 

METHOD OF SETTING TUNER TO 98 MC. 

TURN TUNING SHAFT UNTIL DISTANCE 
BETWEEN BAKELITE PIECES IS 1-9/32" 
AS SHOWN IN ILLUSTRATION. -1-9i32 

BC LOOP 
TRIM. 

1400 KC 

3 
BC OSC. 
TRIM. 

1620 KC 
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PAGE 19-70 MOTOROLA 

MODELS ?7FM21, 77FH22, MOTOROLA INC. 
77FM22M, 77FM22WM, 
77F1123, CHASSIS HS -89, 
Hs -97 AL IGMENT 

Maximum performance can only be obtained if ex- does not respond to amplitude modulation and since 
treme care Is exercised during alignment. an AM type signal generator is used for allgnin,g 

It is suggested that an isolation transformer the FM circuits, it is necessary to detune the dis - 

be used between receiver and power line. If nq criminator secondary and leave it that way until all 

isolation transformer is used and hum is encountered of the F71 circuits have been aligned. After com- 

during alignment, connect the ground side of the pleting the alignment of the FM circuits, proceed 
signal generator output to B- Instead of the receiver to align the discriminator secondary by applying a 
chassis. 4.3 Mc AM signal to the control grid (pin /7) of 

the 2nd FM converter tube and adjusting the dis - If set oscillates when aligning the broadcast 
criminator secondary core for minimum audio output. band, connect receiver B- to receiver chassis. 
No adjustment of the FM circuits should be attempted CAUTION: Don't forget to disconnect B- from recel- 
with AM after the discriminator secondary has been ver chassis after alignment! 
properly aligned. 

An AM (amplitude modulated) signal generator Use a 30% AM (amplitude modulated) signal 
covering the frequencies shown in alignment chart, throughout entire alignment procedure. 
is used to align the broadcast and FM bands. A low 
range output meter, connected across the speaker Use an insulated wrench when adjusting the FM 

voice coil, is used as an output indicator. 
tuner trimmers. Order Motorola FM Alignment wrench, 
part number 88A471864. 

The broadcast alignment is conventional; full A special wrench for adjusting the slotted nuts 
Instructions are given in the following alignment on the tuner cores will be required also. You can 

chart. easily fabricate one from a Motorola auto set Volume 

Control Shaft and Coupling Assembly (Part Number 
The FM band alignment can be satisfactorily 1870847, $.30 list) by simply spreading out the 

performed by following the instructions in the forked ends and filing to fit. Solder the assembly 
chart. When properly aligned, the discriminator together to make It rigid. 

ALIGNMENT PROCEDURE WHEN USINO AM MODULATED SIGNAL 
GENERATOR AND STANDARD OUTPUT METER FOR COMPLETE RECEIVER ALIGNMENT 

DIAL BAND SIGNAL SIGNAL ADJUST 
SET SW. GENERATOR GENERATOR TRIMMER 

STEP TO SET TO DUMMY CONNECTED TO SET AT OR CORE REMARKS 

455 K=jF CHANNEL ALIGNMENT 
1. 1620 Kc BC .1 mf 12BE6, (V-2) 455 Kc 1,2,3 & Adjust for maximum output. 

BC Conv. Grid 4 

(Pin /1) 

R A BAND ALIGNMENT 
2. 1620 Kc BC .1 mf 12BE6 (V-2) 1820 Kc 5 This sets oscillator to dial. 

(gang 
fully 

opened) 

BC Conv. Grid 
(Pin ;1) 

(Calibrate pointer by fully 
closing gang and noting po - 
sition of pointer slider. 

Pointer slider should be in 

line with right hand hole in 

dial background bracket as 

shown in Figure 12.) 

3. 1400 Kc BC None Radiation 

loop* 
1400 Kc 8 Tune in signal with receiver 

tuning knob, then peak trim- 

mer 6. 

4.3 Mc j .... I. (Alai a 
4. - - - - - 7 Detune discriminator secon- 

dary by screwing core out 

as far as it will go. 

5. (extreme FM .001 mf 12AT7 (V-1) 4.3 Mc. 8,9,10, Adjust for maximum output. 

high fre- 2nd FM Con- 11, 12, 

quency end) verter Grid 13 & 14 

(#7 pin) 

EPI SAND 91.I GNME 
8, - - - - - 15 Check the position of the 

FM Osc. tuning core 15. 

Set spacing between the 

core and bakelite piece 

to which it is mounted, 

to two turns from tight 

by turning tuning core 

slotted nut. 
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MOTOROLA PAGE 19-71 

MOTOROLA INC. 

(Alignment continued) 

MODELS 77FM21, 77FM22, 
-22M,-22WM, 77FM23, 
CHASSIS HS -89, HS -97 

STEP 

DIAL 

SET 

TO 

BAND 

SW. 

SET TO DUMMY 

SIGNAL 

GENERATOR 

CONNECTED TO 

SIGNAL 

GENERATOR 

SET AT 

ADJUST 

TRIMMER 

OR CORE REMARKS 

7. 98 Mc FM None FM Ant. ter- 

minal 

98 Mc 18 Tuner is set to 98 Mc by 

moving cores out with 

tuning shaft until spac- 

ing between bakelite 

pieces Is 1-9/32". See 

Figure 9. Peak 18 for 

maximum output. 

8. 90 Mc FM None FM Ant. ter- 

minal 

90 Mc 19 & 20 Tune In signal with re- 

ceiver tuning knob, then 

adjust 19 & 20 for maxi- 

mum output. 

9. 105 Mc FM None FM Ant. ter- 

minal 

105 Mc 16 & 17 Tune in signal with re- 

ceiver tuning knob, then 

adjust 16 & 17 for maxi- 

mum output. 

10. - - - - - - Repeat Steps 8 & 9 sev- 

eral times until further 

adjustment does not in- 

crease the output. Make 

the final trimmer adjust- 

ment at lu Mc. (i.e., 

trimmers 19 & 20 at lu 
2.) 

11. 105 Mc FM None Radiate sig- 

nal (or use 

station after 

performing 

105 Mc 19 Adjust for maximum out- 

put with built-in an - 

tenna connected. 

Step 12) 

.AL 2i DISCRIMINATOR SECONDARI 
12. - FM .001 mf 12AT7 (v-1) 

2nd FM Con- 

verter Grid 

(Pin /7) 

4.3 Mc 7 Adjust discriminator secon- 

dary for minimum response. 

The correct adjustment is 

sharply defined minimum 

response point between the 

two peaks. 

STEP 

* Connect output of signal generator to a 5" diameter, 3 turn loop and radiate signal into receiver loop. 

Minimum distance between loops should never be less than 12". 

ALIGNMENT PROCEDURE WHEN USING FM SIGNAL GENERATOR AND OSCILLOSCOPE 

OPERATION 

let E2 If Çhannel Alignment 
1. Same as Step 1 In Chart I (Use AM signal generator) 

broadcast 'Jana, Alignment 

2. Same as steps 2 & 3 In Chart I (Use AM signal generator) 

y, IE Channel Alignment Ma ETS Signal Generator & Oscilloscope 

3. (A) Discriminator 

1. Connect the input terminals of the oscilloscope vertical amplifier to the high side of the recei- 

ver volume control and B-. 

2. Connect the FM generator synchronizing voltage output terminals to a phase shifting network, con- 

sisting of a variable 1/2 megohm resistor in series with a .002 mf capacitor. The input to the 

oscilloscope horizontal amplifier is connected across the .002 mf capacitor. See Figure 10. (This 

phase shifting network may not work with every oscilloscope. Different values of R & C may be re- 

quired.) 

3. Apply an FM 4.3 Mc signal (125 Kc deviation) through a .001 mf capacitor to the control grid (pin 

11) of tube V-4 in the third FM IF Amplifier stage. 
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PAGE 19-72 MOTOROLA 
MODELS 77FM21, 77FM22, 
-22M, -22WM, 77FM23, 
CHASSIS HS -89, HS -97 

4. Adjust discriminator primary (8) for maximum amplitude. 
adjusted to give only one trace. 

MOTOROLA INC. 

The phase shifting network resistor is 

5. Adjust discriminator secondary (7) until a symmetrical pattern is obtained, with peaks occurring 
at about 100 Kc above and below 4.3 Mc and Is substantially linear between peaks. The trace 
should pass through the intersection of the vertical and horizontal axis. The phase shifting 
network should be adjusted to give only a single pattern at all times. See Figure 11. It will 
be necessary to go over discriminator primary (8) and secondary (7) adjustments several times be- 
fore a pattern of maximum amplitude and correct symmetry is obtained. 

(8) 4.3 Mc IF Amplifiers 

1. Apply an FM 4.3 Mc signal (100 Kc deviation) to the control grid (pin #1) of tube V-3 in the 2nd 
FM IF amplifier stage, through a .001 mmf capacitor and adjust both primary and secondary cores 
(9 & 10) to get a symmetrical pattern as before, with peaks occurring at a slightly lower devia- 
tion. 

2. Apply an FM 4.3 Mc signal (100 Kc deviation) to the control grid (pin #1) of tube V-2 and adjust 
both primary and secondary cores (11 & 12) until a symmetrical pattern substantially linear be- 
tween peaks, Is obtained. 

3. Apply an FM 4.3 Mc signal (100 Kc deviation) to the FM antenna terminal and adjust both primary 
and secondary cores (13 & 14) until a symmetrical pattern substantially linear between peaks, is 
obtained. 

EN ga d- Alignment - Like EIS Signal generator ¢ Qutºut deter 
4. Check the position of the FM oscillator tuning core (15). Set the spacing between the core and the bake- 

lite piece to two turns from tight by turning tuning core slotted nut. 

5. Connect generator output directly to the receiver FM antenna terminal. 

e. Set receiver tuner to 98 Mc by moving cores out with tuning shaft until spacing between bakelite pieces is 1-9/32". See Figure 9. Also set FM signal generator to 98 Mc (22-1/2 Kc deviation). Adjust FM oscill- 
ator trimmer (18) IDr maximum output. 

7. Set FM signal generator to 90 Mc (22-1/2 Kc deviation). Tune in signal with receiver tuning knob and then adjust FM variable IF & FM antenna trimmers (19 & 20) for maximum output. 

8. Set FM signal generator to 105 Mc (22-1/2 Kc deviation). Tune in signal with receiver tuning knob and then adjust variable IF and antenna cores (16 & 17) for maximum indication on output meter. 

Repeat steps 7 & 8 several times until further adjustment does not increase the output. Make the final 
trimmer adjustment at 105 Mc. (I.e., trimmers 19 & 20 at 25 Mc.) 

9. Close FM antenna link on loop panel. Radiate an FM 105 Mc (22-1/2 Kc deviation) signal into FM antenna 
(line cord). Tune in signal with receiver tuning knob and then repeak FM antenna trimmer (19). 

PHASE 
5HIF TI NG 
CIRCUIT 

TO HIGH SIDE 
OF ROVR. 
VOL. CONT. 

TO RCVR. 
CHASSIS 

SIGNAL GENERATOR & 
OSCILLOSCOPE HOOK-UP OSCILLOSCOPE PATTERN 

IVY 
4.3 MC 
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PAGE 19-74 MOTOROLA 

MODELS 77FM21, 77F122, 
-22M,-22WM, 77FH23 

CHASSIS 
H5-89 125 

143 

138,145 

15 

128 

135 

16 -- 

CHASSIS 
HS -97 125 

140 

125 

123 CABINET 
REAR PANEL. 

(NOT SHOWN) 

125 

MOTOROLA INC. CHASSIS HS -89, HS -97 

111 

143 

-138,145 

18 

119 

-129 
118 

_139,141 
142,146 

110 

102 - 
RECORD 
CHANGER 
B -31 -RC 

PARTS LOCATION 

CABINET -MODEL 77FM2I 

143 --- 138,145 

-101 
134 119,121 

123,124 CABINET 
REAR PANEL. 
(NOT SHOWN) 

140 

19 

135 
18,120 

103 129 
__ 139,141 104 

142,146 

110 

102 

RECORD 
CHANGER 
RC -30 

PARTS LOCATION 

CAB I NET -MODELS 

131 130 105 115 

106 
111 7 
112 131 130 tÓ 8 

77FM22, 22M & 2361 

126 144 
135 

115 

126 144 
136 

118 

119 

118,120 

119,121 

132 

114 
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MOTOROLA PAGE 19-75 

CHASSIS 
HS -97 125 

143 

MdbrY MODEL 77FM 

125 

MOTOROLA INC. 

143 
8,145 ` J--""----___ . 138,145 

120 
101 

116 

16 -134 121 

128 

140 

124 CABINET 
REAR PANEL. 
(NOT SHOWN) 

19 

135 

129 

39,141 
142,146 

103 

104 

122 

110 

102 

RECORD 
CHANGER 
RC -30 

131 130 

MODELS 77FNI21, 77F1'122, 
77F1122M, 77FM22WM, 
77FN23, CHASSIS HS -89, 
HS -97 

109 

á --- )') 

1m 

s / ` j . . 

_4 

; 

4-;ie 

m^ 

740 PARTS LOCATION -CABINET- MDDEL 77FM23 

POINTER 

WITH GANG FULLY CLOSED, POINTER 
SLIDER SHOULD TOUGH EDGE OF HOLE. 

DIAL BACKGROUN 
BRACKET. 

NOTE 
USE 18 LB. TEST FISH LINE. 

DETAIL NO. 69 9 479319-0 

GANG FULLY 
/ CLOSED 

0 
FINISFI TENSION 

SPRING 

TART 

STRING DRIVE 

137 

TUNING 
SHAFT 

-117 

16 

112 

120 

121 

132 

114 

122 

144 

127 
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PAGE 19-76 MOTOROLA 
:`"_ODEL S 77F1`121, 77F1122, 
-22M, -221/111, 77121I23, 
C1:ASSIS HS -89, HS -97 

U) 
co o 
U) 

0 M 

CO U) F- 
Q> > 

MOTOROLA INC. 

cn d NI , 
U) 

( / rÌ co ( 
cD U U 0 

i 
-ti 

M 

N 

rr 
N 
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PAGE 19-78 MOTOROLA 

T'IODLES 77FH21, 77F1122, 
77F1122N, 77FN22Wr1, 
77FM23, CHASSIS HS -89, 
HS -97 
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U K cr 

MOTOROLA INC. 

E 
er:c°',ó>c°i.m 

m cd y N 
V a) o a) y > co. 

ái E.4-1Ó b 
m 

F. O>> V) U C Ñ 
a-) Q o u 

CA r. c. a) v 4.y CO .r m a) 
a) dJ a' .0 b a) C.) 

N t-. - q+' G1 p r. E 
a) O 

..ai W 

C.)Cd ...1 m >f 
63>> a' 

N 
.~ 

U V 44-) -1O .. p 
A 

a! a3 N -. 
. 

a) g. ti -. cr 
., o E `d 

q 
y 

E e1~ E 
cd 

a) .-1 a) O 

O !7 O C. F. 
O O O 
F. 60 a) .-4 0 
Jo O 4. m ï q 

ce 
.0 V .-1 ~ N .-. O b r-1 O a) a.) CO 

CO 

C A,3 a-' A .-4 C 
CO 

4-4 
0i p 

O G' 
N .. 

CO 

W 

- ,-- F Ó FO. É 
O .,. X 

>> .- 
E. 

. ú ..`i. a) a -i Á 
O b[41 o ÿ n) y a' r. R F cd .-1 

.!G .0 Z a) +. E U -) 

r/ O a r I'i [ W 

E .. 
° @ 

N N 

s I 
CO CO vZ 

Cr 

U x x = x x 

©John F. Rider 
www.americanradiohistory.com



REF. 

NO. PART NO. DESCRIPTION 

MOTOROLA INC. 
MOTOROLA PAGE 19-13 

MODELS 77FM21, 77FM22, 
77FM22M, 77FM22WM, 
77FM23, CHASSIS HS -89, 
HS -97 

REF. 

NO. PART NO. DESCRIPTION 

CHASM PARTS - 18-89 & ES -97 

CAPACITORS 
C-1 211(470578 Special: fixed: 3.5 mmf 

RESISTORS 
Note: All resistors are Insulated, carbon type, 1/2 watt, 

.20%unless otherwise specified. 

C-2 19A470426 Trimmer: variable air; 2.5 mmf to 30 mmf R-1 688015 220,000 
C-3 2182730 Silver mica: 500 mmf 500V R-2 888004 1 meg 

C-4 2122729 Silver mica: 250 mmf 500V R-3 883996 15,000; not Insulated 

C-5 2122729 Silver mica: 250 mmf 500V R-4 826015 220,000 

C-8 191(75415 Variable: 2 gang; cut oscillator plates; R-5 888048 1 meg 1e 
with trimmers C-7, C-8'& C-9 R-8 888028 22,000 

C-7 Trimmer: part of gang capacitor C-8 R-7 888028 22,000 

C-8 - Trimmer: part of gang capacitor C-8 R-8 886434 27,000 10% 

C-9 - Trimmer: part of gang capacitor C-8 R-9 888028 22,000 

C-10 8S9825 Paper: .01 mf 200 V R-10 882039 68 10% 

C-11 8S9802 Paper: .02 mf 400 V ,... R-11 888301 1000 

C-12 81(471835 Paper: .05 mf 400 V 2-12 823933 220 
C-13 21R6642 Mica: 50 mmf 500 V R-13 888028 22,000 
C-14 81(471838 Paper: .1 mf 200 V R-14 822039 88 10% 
C-15 859825 Paper: .01 mf 200V R-15 688301 1000 
C-18 859801 Paper: .01 mf 100V R-18 883927 2.2 meg 
C-17 859825 Paper: .01 mf 200V R-17 886058 47,000 
b -is 859801_ Paper: .01 mf 100V R-18 888015 220,000 
C-19 211(77373 Ceramic: 50 mmf 500V R-19 888410 33,000 10% 
C-20 889816 Paper: .05 mf 400V 2-20 888015 220,000 
C-21 8A471623 Paper: .05 mf 200V R-21 888001 88,000 
C-22 859801 Paper: .01 mf 100V R-22 888182 150,000 
C-23 859825 Paper: .01 mf 200V R-23 686075 100,000 

C-24 211(28816 Ceramic: 25 mmf 500V 
R-24 686018 100 

C-25 2128838 Mica: 1000 mmf 500V 
R-25 888032 470,000 

C-28 2128838 Mica: 1000 mmf 500V 8_28 882122 4.7 meg 
C-27 2128838 Mica: 1000 mmf 500V 

R-27 828393 1200 10% 
C-28 21877288 Ceramic: 100 mmf 500V R-28 828075 100,000 
C-29 21877286 Ceramic: 100 mmf 500V 

R-29 626032 470,000 r, 
C-30 2128839 Mica: 500 mmf 500V 

R-30 888393 1200 10% 
C-31 211(77373 Ceramic: 50 mmf 500V 

R-31 886293 150; not insulated 
C-32 

C-33 

218470687 

859809 

Ceramic: 4700 mmf 500V 

Paper: .01 mf 400V 
R-32 18A78191 Volume Control: .5 megohm; tapped at 

C-34 211(77375 Ceramic: 250 mmf 500N 
25,000 ohms, with SPST switch 

C-35 8A471019 Paper: .02 mf 400V 
R-33 883994 27 10% 2 watt 

C-38 8A470504 Paper: .25 mf 50V 8'34 883988 190 10% 2 watt 

C-37 8A24986 Paper: .005 mf 100V 
R-35 88478004 1000 2 watt 

C-38 218470587 Ceramic: 4700 mmf 500V 
C-39 2122729 Silver mica: 250 mmf 500V 

C-40 8A72888 Paper: .lb mr 200V SWITCHES 
C-41 238470429 Electrolytic: 40 mf-200V, 20-20 mf 150V. 5-1 401(470878 Phono -radio & tone switch 

includes insulating tube S-2 408470432 Bandswitch 
S-3 401(471447 Pushswitch: dual; with switch cover and 

insulator (phono ON-OFF & phono reject) RECTIFIER 
HS 

E-1 48B90140 Selenium type: half -wave 

DIAL LIGHT 
I-1 65A470930 Lamp, incandescent: 117V, 10 watt; clear TRA RSPORNF_1S 

T-1 248471688 1st IF, 4.3 Mc: complete with iron cores 
and padding capacitors, but less shield 

COILS T-2 248471870 2nd IF, 4.3 Mc: complete with iron cores 
L-1 24K470674 Loop Antenna: winding only and padding capacitors, but less shield. 
L-2 24A470558 BC Oscillator T-3 24B471672 3rd IF, 4.3 Mc: complete with Iron cores 
L-3 24A470505 RF Choke and padding capacitors, but less shield 
L-4 24A74989 Filament choke T-4 248471874 Discriminator, 4.3 Mc: complete with 
L-5 24A74989 

SPEISER 

Filament choke iron cores and padding capacitors, 
but less shield 

LS -1 500470884 5" PM; 3.2 ohm voice coil T-5 24875487 IF, 455 Kc: complete with iron cores and 
padding capacitors, but less shield.... 

T-6 248471888 Diode: 455 Kc; complete with iron cores 
and padding capacitors, but less shield 

T-7 251(471947 Output 
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PAGE 19-80 MOTOROLA 

MODELS 77FM21, 77FM22, 
-22M, -22WM, 77FM23, 
CHASSIS ES -89, HS -97 
REF. 

N0. DESCRIPTION 

MOTOROLA INC. 

Background Support & Pullies Assembly 
44 

Base, tube shield 

Bracket, output transformer mounting 
Bracket, pilot light mounting 
Bracket, tuning shaft 

Cord, dial: 18 lb. black 

Cord, line & plug: 3 conductor 
Cover, pushswitch 

Cover, switch (on chassis) 

Dial Background: tan plastic; with re- 

inforcing strip 

11 57X77085 Dowel, back panel mounting: wood; 

1-7/8" long 

12 557805 Eyelet, snap-in (dial background mtg) 
13 141471448 Insulator, pushswitch cover: armite 

14 141470428 Insulator, rectifier: armite paper 

15 1X470698 Lead Assembly, phono-motor: with 3 Din 
receptacle; 3 leads (for Chassis HS -89) 

16 1%471448 Lead Assembly, phono: with 4 Din recep- 
tacle & dual push switch (for HS -97 Chassis) 

17 1X470696 Lead Assembly, shielded: 8" long 

(audio lead) 53 
18 1X470897 Lead Assembly, phono pick-up: single 54 

shielded conductor with one pin plug; 55 

35" long (HS -89) 58 
19 1X471449 Lead Assembly, phono pick-up: single 

shielded conductor with one pin plug; 
43" long (HS -97) 

20 1X470545 Lever & Rivet Assembly (on band switch 
shaft) 

21 321(31259 Lock, line cord: fibre 

22 457650 Lockwasher: #8 internal (rectifier mtg) 

23 457857 Lockwasher: #8 external (speaker mtg) 
24 29R5227 Lug, soldering: f6L 
25 237002 Nut: 6-32 x 5/16 hex; cadmium plated 

(rectifier mtg) 

28 257051 Nut: 3/8-32 x 9/16 hex; Palnut; cadmium 
plated (volume control & phono-radio 
sw. mtg) 

27 1X470889 Panel Assembly, cabinet back: less loop 

winding but includes 3 screw terminal 
strip and 2 lug terminal strip 

28 9112705 Plate, electrolytic mounting: bakelite 
29 841470880 Plate, switch mounting 

30 841470681 Plate, tuning shaft mounting 
31 28X71775 Plug: 1 pin (phono pickup lead) 

32 52177307 Pointer & Slider Assembly 
33 49A12646 Pulley, cord: 1/4 groove 

PART NO. 

1X77345 

2 26A24869 
3 7X471005 

4 71(470917 

5 7A77337 

6 11X8944 

7 30K31258 

8 151471444 

9 15B470877 

10 35B77311 

34 49121552 Pulley, cord: 1/2 groove 

35 9A30880 Receptacle: 3 prong; with shell (chassis 

HS -89 phono motor receptacle) 

Receptacle: 4 prong (Chassis HS -97 Dhonc 

receptacle) 

Rivet, shoulder: (.187 long) (cord 

pulley mtg) 

Rivet, shoulder: .437 long (cord pulley 

mounting) 

38 9K470402 

37 5171248 

38 5115045 

39 5S8497 

40 557707 

41 557701 

42 587708 

43 357506 

Rivet: 

(tube 

Rive t: 

ted) 

Rivet: .122 x 3/18 steel; nickel pla- 
ted (electrolytic mtg) 

Rivet: .122 x 9/32 steel; 

ted (line cord lock mtg) 

Screw: f8 x 1/4 PKZ plain hex head sheet 

metal screw (BC osc coil mtg) 

.088 x 1/8; steel; nickel 

socket mtg) 

.122 x 5/32; steel; nickel pla- 

plated 

nickel pla- 

382927 Screw: 6-32 x 7/8 slotted hex head 
machine screw; cadmium plated (recti- 
fier mtg) 

45 357183 Screw: 8-32 x 1/4 slotted hex head 
machine screw; cadmium plated (speaker 
& output transformer brkt mtg) 

46 3S7454 Screw: #8 x 1/4 PKZ plain hex head sheet 
metal screw; cadmium plated (switch cover 
mounting) 

47 357481 Screw: #8 x 3/4 PKZ slotted hex head 
sheet metal screw; cadmium plated 
(tuner mtg) 

48 383384 Screw: #8 x 2-1/4 PKZ slotted hex head 
sheet metal screw; cadmium plated (back 
panel mtg) s 

49 47A470682 Shaft, band switch 

50 1A77694 Shaft & Pulley Assembly (tuning shaft) 
51 28870107 Shield, coil (shield for T-1, T-2, T-3 & 

T-4) 

52 1171049 Shield & Sleeve Assembly (shield for T-5 

& T-6) 

28A478087 Shield, light (used behind dial light) 
26A24970 Shield, tube 

9A470407 Socket, dial light & bracket 

91470506 Socket, tube: miniature 7 prong; black 
bakelite 

57 9X470425 Socket, tube; novel 9 prong; black bake- 
lite 

58 41A14244 Spring, tension coil (drive cord ten- 

sion) 

59 31K85348 Strip, terminal; 

60 31X83993 Strip, terminal; 

61 31X86126 Strip, terminal; 

(on rear panel) 

82 31A470403 Strip, terminal; 3 screw with jumper 
(Ext Ant terminals) 

83 31A471913 Strip, terminal; 4 insulated lugs, f2 gnd 

64 31X75232 Strip, terminal; 4 insulated lugs, 43 mtg 
65 31X22174 Strip, terminal; 4 insulated lugs, #4 mtg 
86 4A70015 Washer, "C" (band sw shaft & tuning shaft 

retainer) 

67 451719 Washer: 3/8 x .140 x .030 thick; steel; 
cadmium plated (line cord lock mtg) 

88 487563 Washer:5/8 x .203 x .033 thick; steel; 
cadmium plated (back panel mtg) 

1 insulated lug, f2 mtg 
2 insulated lugs, fl mtg 
2 insulated lugs, #2 mtg 

CABIIIt PARIS - MOILS 991X21" 22. 22X, 22PX E 23 

101 71471458 Bracket, switch mounting (phono motor & 
reject sw. mtg) 

102 381(470830 Button, plug: for 1/4" hole; green (for 

concealing shipping screw holes In re- 
cord changer base) 

103 388471508 Button, push: M 
104 380471507 Button, push: R 

105 16E470802 Cabinet, consolette model: wood; walnut 
(77FM21) 

106 16F471531 Cabinet, consolette model: wood; walnut 
(77FM22) 

107 16K478056 Cabinet, consolette model: wood; mahogany 
(77FM22M) 
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PAGE 19-82. MOTOROLA 

MODELS 78F11, MOTOROLA INC. 
78F11 -M, 78F12 -M 

GENERAL INFORMATION 
TYPE - BC radio -phonograph combination with loop antenna. A selenium rectifier 

Chassis HS -150 & HS -155 are identical except for dial arrangements. 

TUNING RANGE - 535 to 1620 Kc 

TUBE COMPLEMENT - 68K7 - RF Amplifier 
6SA7 - Converter 
6SK7 - IF Amplifier 

IF FREQUENCY - 456 Kc 

12SQ7 - 

2- 50L8 - 
Rectifier - 

POWER SUPPLY - 105-126 volts AC, 80 cycles, 75 watts 

Detector, AVC & 1st AF 
Power Amplifiers 
Selenium type 

is used in the power supply. 

Amp 

RECORD CHANGER - Model RC -34. Refer to Motorola Model RC -34 Service Manual, Part 
changer service information and operating instructions. 

POINTER 

WITH GANG FULLY CLOSED 
SET POINTER TO LAST MARK 
ON EXTREME LEFT-HAND 
SIDE OF DIAL SCALE 

POINTER CORD 

00 
O 

GANG FULLY CLOSED 

O 

iPSPRING 

DET. NO 690660207-0 

n 

TUNING 
SHAFT 

No. 54P484953, for record 

DRIVE CORD 

V-6 
50L6 

AF PWR.AMP. 

V-5 

50L6 
AF PWR. AMP 

BOTTOM VIEW OF CHASSIS 

CHASSIS HS -I50 & HS -155 STRING DRIVE 

V-4 
12S07 

DET. 8 IST AF 

V-3 

65K7 
IF AMP. 

V-2 
6SA7 

CONVERTER 

DIAG.N0.63C880208-0 

V-1 

6SK7 
RF AMP. 

n-1 RESISTANCE MEASUREMENTS. 

VOLTAGE MEASUREMENTS. 

* MEASUREMENTS MAY VARY DEPENDING ON 

CONDITION OF ELECTROLYTIC IN CIRCUIT. 

K o 1000 (ONE THOUSAND) OHMS. 

LUG USED AS TIE POINT. 

NC NO CONNECTION. 

NOTES 
A VTVM WAS USED FOR ALL MEASUREMENTS. 

ALL MEASUREMENTS, EXCEPT FILAMENTS, MADE FROM TUBE BASE 
PIN TERMINAL TO COMMON NEGATIVE. (SEE SCHEMATIC DIAGRAM) 

FILAMENT MEASUREMENTS MADE FROM TUBE BASE TERMINAL TO 
MINUS SIDE OF LINE INPUT. 

ALL VOLTAGES DC UNLESS OTHERWISE SPECIFIED. 

INPUT TO SET 117 V. AG. 

VOLTAGE TOLERANCE ±10% ; RESISTANCE TOLERANCE ±20%. 

VOLUME CONTROL AT MINIMUM AND NO STATION TUNED IN, 

o John F. Rider 
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MOTOROLA PAGE 19-83 

CABINET FRONT & REAR VIEWS 

CHASSIS 
HS -150 

MOTOROLA INC. 

154 52 CHASSIS 
144 37 12 HS -155 101 107 S-2 119 

EOJELS 78F11, 
78F11 -M, 78F12-11 

144 

PARTS LOCATIONS 

120 OR 124 
109 OR 110 32A 153 

122 OR 126 104 132 
23 158 OR 

106 

116 

123 OR 127 
153 

121 OR 125 
153 

103 OR 105 

132 

145 

112 

RECORD 
CHANGER 

RC -34 

137,142 

133,134 

113 OR 114 

119 

117,145 

132 

151 

108,141 

RECORD CHANGER 
RC -34 

135 111 115 

328 
116 

124,153 

23 

127,153 

125,153 

o John F. Rider 
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PAGE 19-84 MOTOROLA 

MODELS 78F11, 
78F11 -M, 78F12 -I_ 

V-5 
50L6 

V-6 
50L6 

R-15 
R-12 

C-22 
R-23 
R-25 
V-6 

41 

'Ai/tl 11 

MOTOROLA INC. 

V-4 T-2 V-3 T-1 
12SQ7 6SK7 

39 4 39 

44 V-1 
4 1027 I 6SK7 

V-2 
6SA7 
49 
C 1 

24 

31 

22 I 48 40 43 T-3 32 43 I-2 26 5,11 
13 6 I-1 23 2 T-4 40 12,13 12 S-2 
CHASSIS HS -150 & HS -155 PARTS LOCATIONS - TOP & BOTTOM VIEWS 

20 45 47 C-3 20 C-4 C-20 R-9 20 R-8 C-6 38 42 
R-13 I C-13 R-14 C-15 I R-18 CR -1 I R-24 I S-1 46 L-3 1 28 8,9, 324 50 

I - 

8,9,33 
R-3 
R-4 
L-2 

15,19,35 
E1 
R2 
46 

29,51 
14 
C-12 
R 

1 

R-17 C-18 V-4 C-14 4 R-6 141 C-7 R-5 4 18 44 C-2 V-1 37,52 21 

37,52 41 R-21 C-5 T-2 CR -2 V-3 C-8 T-1 41 16 27 V-2 41 L-1 

©John F. Rider 
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MOTOROLA PAGE 19-85 

MOTOROLA INC. MODELS 78F11, 

ALIGNMENT 

Maximum performance can only be obtained 1f ex- 
treme care is exercised during alignment. Follow 
the procedure carefully. 

A low range output meter should be connected 
across the speaker voice coll. Set receiver volume 
control to maximum. For greatest accuracy, keep 
output of receiver at approximately .05 watt thru- 
out alignment by reducing generator output (not re- 
ceiver volume control) as stages are brought into 
alignment. (.05 watt = .40 volt on output meter). 

78111-M, 73112-11 

It Is suggested that an isolation transformer 
be used between receiver and power line. If no 
isolation transformer is used and hum is encountered 
during alignment, connect the ground side of the 
signal generator through a .1 mf capacitor to re- 
ceiver common negative (see schematic diagram) in- 
stead of the receiver chassis. 

Refer to Figure 2 for location of all adjust - 
rents. 

STEP 

DIAL 

SET 
TO DUMMY 

SIGNAL 
GENERATOR 

CONNECTED TO 

SIGNAL 

GENERATOR 

SET TO 

ADJUST 

TRIMMER 

OR CORE REMARKS 

IF ALIGNMENT 

1. Gang fully 
opened 

.1 mf Cony. grid 
(pin /8) 

455 Kc 1,2,3 & 4 Adjust for maximum output. 

RF ALIGNMENT 

2. Gang fully 
opened 

- Radiation 
loop** 

1620 Kc 5 Adjust for maximum. This sets osc. 
to dial scale* 

3. 1400 Kc - Radiation 
loop** 

1400 Kc 6 & 7 Thne signal for max. with receiver 
tuning knob, then peak trimmers 6 

and 7. 

* With gang fully closed,pointer should be in line with mark on extreme left hand side of dial scale. 

** Connect output of signal generator to a 5" diameter, 3 turn loop and bring loop close enough to recei- 
ver loop to obtain output of .05 watt (.40V) on output meter. Vary distance between loops to maintain 
this output during alignment. Minimum distance between loops should never be less than 12". 

OSC. 
TRIM 50- 

1620KC. 
R 

TRIM. 0 
1400 KC. 

ANT. 
TRIM.( 

1400KC. 

IF 455 KC. 

0 BOTTOM -SEC. 

® TOP -PR I. 

DIODE455KC. 

01 BOTTOM -SEC. 

02 TOP -PRI. 

FIGURE 2. CHASSIS HS -150 & HS -I55 TUBE & TRIMMER LOCATIONS 

V-6 

50L6GT 
PWR AMP 

°John F. Rider 
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PAGE 19-86 MOTOROLA 

MODELS 78F11, 
78F11 -M, 78F12 -M 

4) 

o o o 

4 1 

V 
V 
A 
A 
cd J 

MOTOR -OLA INC. 

01 at 

e 

.1 p O O 
> O d S 
co mt BW 

< Cr C4 
cO 

. 
((VV h l . N t0 d 07 CO .N-1 .- co (0 m 

Ñ N CV Cs2 N N Ñ -1a N 
tO 

x á x á á x á á á á d á c á áG y á á á á OIG 
t1;411 

cA cñ 

3 
CV 

.i 

3 3 3 3 
N N N N 

N N N 02 

O O 00 O O 
.-,8800 

CO 

, 

Mmp 

r d' O Lc,i 
N o t 4agá 

co 47 .-1 m cO cD 47 cO co 

N 

1 A- 
, s 

a) 

.. 
0 

2 . 

' w '> 
il) 8 

~ > > > > > ó 8 a > ó > > > 
mg88og88`°88 8g 

be 
hg 4a _L; e' 9:4 5 4 

U) ln U) N .-c -o. 00.-+.-1 O a,O N .8Ó Ó O 
4) O . . . - .. .mÓ H i O U . 

pCd r. a - cd V N 4) 4) 4) 4) U 4) cd V V VV V V V d' q 4) 

cd cd cd cdÑ .--1 cd d Ñ cd W td NQ Ni. cd cd >Z ß. Ll. 0. 0.. n. a. w pa. U a. a. a C1. 0. 0. a, a. 

co .-4-4 In m 
N to 

op 

`x°rn rnaoom m§á 8aoo 

v m áo ao co 
CO 

`ni co Ñ m m m m do 

H 
N eg d' ) CD t- CO 0) 0 H N 

0.. .-1 N N) e u) a1O N co H .-c .-c .-4 .-1 .-/ . .i N N ` 1 1 1 ) I U CJ ) Ú CJ C CJ CJ G) C) Ú Ú Ú Ú U V U U V U 

Ú 

.-1 
C O N O 

g 
9-1 

e , 
aa 
de y r N 41 .-c 

-i Ó 1 

N ti 4 
E. 

G .7 ,. a da .a 

CI) 

0 

et 
el I 
OG 

N 

i M 
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MOTOROLA PAGE 19-87,88 

\1 

LOOP L-1 

V-1 

6SK7 
R -F AMP 

EXT. ANT. 

3 -GANG 

17 

2 

PAINTED 
1 

411 15 

100 NINE 

G-2 

3 

L-2 // 
RFCOIL / 

CONNECTIONS/ 

/ 

_C 1 

TUNING CAPACITOR 

V- 2 

6SA7 
CO NV 

T-1EtT2 CONNECTIONS 
(BOT TOM VIEW) 

470 
R-1 

L-2eebi- 

O 

/ 

6 

54' 

220 

22K 
R-3 

L- 3 

R-4 

- 41 

// 1 

T-1 
1 F. 

Y-- 

MOTOROLA INC. 

V- 3 

6SK7 
I -F AMP 

5 

2 

)68 
R-6 

(21IMF. 

C- 8 

2 MEG. 2.-0/VvVs.A--r 

R-5 

22ME3 

T-2 
DIODE 

r--61 

a 
L r- 

MODELS 78F11, 78F11 -M, 
78F12 -M, CHASSIS HS -150, 
HS -155 

V-4 V-5 

12SQ7 
DET-A VC -A F 

10C I IMMF 

CR -2B 

; 47K 
,CR -2A 

10C MMF 

C -IC - 

RECORD CHANGER 
RC_- 34_ 

r 
-PHONO PICK------ 

UP RECEPT 1 

PICK PICK-UP 

L J 

105- 125V 
60J, AC 

4\ 
{3 IL PAINTED 

-1,1 
rime 

L-3 
OSC - COIL 
CONNECTIONS 

.1 1 ME. 

R 8 

COMMON 
NEGATIVE 

2.2 MEG. 

R- 9 

RADIO 

PHONO 

t.MEG 
R-12 

7 1 8 

2501MMF 

C-1 4 

r)1 I.+ F 

VGL. 
CUNir 

IC 13 

TAP ATI 
300 K I 

005 

IMF 

C-18 

C-16 
SSSS ¿220K 

R- 21 
MF 

TONE 
MEG 

CONT. R-18 

.02 MF. 

c -IT 

2 2MEG 
R-16 

470K 
R-23 

50 L6 
PWR AMP 

470K 
R-22 

Ot I IMF 

C-19 

8 

V-6 

50 L6 
PWR AMP 

01'IMF 

T- 3 
OUTPUT 
TRANS. 

2 
G-21 

v 
150 

R-25 

.1 MF 
mom 
em. 

C-3 
PHONO PICK- 
UP PLUG 

.1 MF 

GREEN 

r - 

REJECT 

S-2 
r i .M. 

MOTOR 
L_0_J GRAY 

SW ON 
VCL CONT 

BROWN 

RED 

-BLACK 

BLUE 

05 MF 

«am 
C-4 

GiM F 

GT 

CR -18 -nvw 
470K 
G R-1 A 

E- 1 

47 K 
VVVVVV 

R-13 PHONO -RADIO 
1 ---SWITCH 

S-1 

051 MF 

G -1 7 

150K 
R-24 

C-20 -L--- 

100 K 

R-17 

+ 2 7 560 

V-6 V-5 V-4 
50L6 50L6 12507 T-4 

F L 
TRANS 

d 
7 2 2 7 7 p 

O 10 

a 8 r 

V - 1 V- 2 

6SK7 ESA' 

r% (A\ 
7 2 

V-3 
6.1(7 

RECT. 

2 70 

R-10 R-14 R-15 

¡125 MF. 125 ME 40 
r 

L 
TWO NO.47 
PILOT LIGHTS 

C-12 

2 
R -19 

56 
R-20 

DIAG NO. 63D485090-0 

01 IMF. 

C-22 2 

NOTE: - ALL RESISTORS INDICATED IN OHMS 

K= ONE THOUSAND (1000) OHMS 
.)e TRIMMERS ON GANG 

I F= 455 K.G. 
FREQUENCY RANGE= 535 KC -1620 KC 

LC -1 
F' M SPKP 

@John F. Rider 

i 
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MOTOROLA PAGE 19-89 

MOTOROLA INC. P?ODLLS 76F11, 
78F11-11, 78F12 -I': 

PAGE 19-90 MOTOROLA 

MODELS 78F11, 
78F11 -M, 78F12 -Iî 

MOTOROLA INC. 
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MOTOROLA PAGE 19-91 

FIGURE 3. CONTROLS 

415tieii 0_ .....4, 

ale A.G. W I ÓN. 

1 

!TTWIURN RADIO QB ST 
NING TO THE NIGHT 

INCREASE VOLUME SY 
UNISONS KNOB TO THE 
IGHT 

TO TURN RADIO OFF 
TURN KNOS TO INC 
LEFT TILL CLICK IS 
NEARO 

MOTOROLA INC. 

O 

DETAIL NO. 55575841 

RA010K 
"LATINS 
POSITION 

USH BUTTONS 

RENS 
POSITION 

TONE CONTROL 
WITH PMNO 
RADIO SWITCH 

) 

R 

TURN TONE CONTROL 
ANOS TO LIFT 
(COUNTER- CLOCKWISE I 
TILL CLICK IS HEARD 
TO PLAY RADIO. 
TURN TONE CONTROL 
KNOB TO THE RIONT 
ICLOCK YüEI TILL CLICK 
S NEAR. TO PLAY 

RECORDS 
TONE CONTROL NAY BE 
VARIED BETWEEN THE 
'CLICKS' TO SUIT 
INDIVIDUAL TASTE IN 
RADIO OR RECORD 
PLAYAS OSITION. 

REAR VIEW 

h 
WAVEBAND 

1 

1 OSI TION - SHORTWAVE 
45,51 a SS NITERS 
15500 T012 ,200 RC) 

E POSITION -STANDARD 
BROADCAST 
ISIS TO 1420 KC.1 

S POSITION- FN 
IBS T0101 
MEGACYCLES) 

© 
TUNIN{ 

FOR MAIIUA/ TIININS 
OF STANDARD 
BROADCAST, FN AND 
SHORTWAVE. 

TUNING LOCKING SCREW 
(ACCESSIBLE FROM 
REAR OF CABINET) 

Tflotcrusta. 

MODELS 95F312 95F33, 
CHASSIS HS -38; 95F3IB 
95F31M, CHASSIS HS -39 

FIGURE 2. FM LOOP ANTENNA 

sIANDARO S5 60 70 80 1CC 1Z0 140 160 STANDABO 

-- - ------"-- - - -" - 

3HORT WAVE S'S 5.8 8'0 9'0 10.0 1Z.0 SNORT wAVE 

[;12'2N 
6 PUSH BUTTONS 

TUNING 
CONTROL 

FIGURE 4. TUNER LOCKING SCREW LOCATION 

INSTRUCTIONS FOR SETTING AUTOMATIC TUNER 

PUSH BUTTONS 

1. Turn the radio ON and allow it to warm up 

for a period of at least fifteen minutes. 

2. While waiting for the radio to warm up. 

loosen the tuner locking screw (A) all the 

way. The locking screw is accessible from 

the rear of the cabinet. (See Figure 4). 

3. Make a list of the frequencies of the 

local stations you wish to tune In auto- 

matically. It is recommended that you 

select the most powerful stations only. 

4. Turn the band switch to Fil or BC position, 

depending on the station being setup, and 

carefully tune in the first station. 

Mfg: the buttons may be used on either 

BC, IN, or any cowbination of 41 
and PN. 81 SURI 1.0 Slf fil BAND 

SVITCl ON fil PROPOR BAND/ 

5. Adjust a signal generator to zero beat 
with the AM station. 

f0f7: While it is advisable to use a 

signal generator for accuracy, it 

is not an absolute necessity. fhe 

station signal way be used. 

Tune to the desired station or to the 

signal generator, with the tuning knob 
(right hanu control). 

7. Holding the tuning knob, push the selected 
button and HOLD IN UNTIL THE MOTOR STOPS. 

e. 

e. 

9. 

10 

Repeat steps a and 7 for each of the 
buttons. 
Carefully tighten the tuner locking screw 
(A). 

Check the setting of the button by tuning 
In the station manually. then push the 
button set tor that stations no effect on 
volume or tone should be noticed. It not 
correctly set, readjust --following steps 
4 through g. 
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MOTOROLA INC. 

FM SERVICE NOTES 

In some Cases, people are not tuning FM 
sets properly. FM is more difficult to tune 

than AM, although Motorola receivers are 
easier than most. There are three peaks 
present; the center peak, which is the correct 
one, is hard to locate. The peaks on either 
-side of the center are slightly distorted. If 

you get a distorted peak on only one side of 

the center, the discriminator is probably out 
of alignment. 

Some people expect too much of FM. you 

cannot 

viewed 

normal 

expect great distance. The horizon, as 

from the transmitting antenna, is the 

service area. Many FM stations are now 

operating on the low power, waiting for new 

equipment. Reception will improve greatly 
when power is increased. Most of the bad 

reports have come from the fringe areas. In 

many cases reception can be improved by using a 

dipole antenna, mounted as high above the roof 

as possible, and aimed directly at the station. 

Location of the radio Is important when 

it is operated on its built-in loop antenna. 

Moving the set even a few feet away from its 

present location may Increase or reduce signal 

strength by more than 50% because a stronger 

signal may exist at one location than another. 

Therefore, in homes where reception is poor, 

you may be able to improve It by placing the 

set against another wall. The Motorola figure 

8 loop antenna is omnidirectional. 

Motorola FM sets use a relatively new 

circuit known as the Ratio Detector, instead 

of the usual limiters. The following para- 

graph of explanation is quoted from the R.C.A. 

License Laboratory Bulletin: 

*Since a circuit of this type is 

relatively Immune to amplitude 
modulation, it is unnecessary to 

precede it by a limiter stage. 
Also, since its Immunity is not a 

direct function of the signal 
strength, there is no threshold 
action of the type encountered 
where limiters are employed.. 

It has been thought, erroneously, that 
the use of limiters In an FM receiver Is 
imperative for proper reception. This is not 
the case. In this connection, 1t is important 
to understand that a limiter requires several 
volts at Its grid to become effective. If the 
received signal strength is too weak to pro- 
vide the required voltage at the limiter grid, 
the limiters do not function. This means that 
below a certain threshold of signal level, the 
limiters do not work and as a result do not 
contribute to amplitude (noise) rejection. 
Furthermore, noise voltages are not purely 
amplitude modulated, but contain frequency 
modulated components against which no ampli- 
tude rejection device will discriminate. 

From the above comparison, you can see 
that there is little, if any, difference be- 
tween the two cl.rcuits Insofar as noise recep- 
tion is concerned. In either case, low signal 
levels from the FM stations will result in 
noise reception, 1f there is any noise in the 
neighborhood. 

The main advantages of ratio detection, 
as used in Motorola FM are, first, very little 
between station noise, and second, easier 
tuning because the side peaks are slightly 
subdued (as compared to the limiter type of 
receiver), making it easier to find the center 
peak. 
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ALIGNMENT 
ALIGNMENT PROCEDURE WHEN USING AM MODULATED 

SIGNAL GENERATOR AND STANDARD OUTPUT METER FOR 

COMPLETE RECEIVER ALIGNMENT. 

An AM (amplitude modulated) signal gene- 

rator covering the frequencies shown in align- 

ment chart, is used to align the broadcast, 

short wave and FM bands. A low range output 

meter, connected across the speaker voice coil 

Is used as an output indicator. 

The broadcast and short wave alignment is 

conventional; full instructions are given in 

the following alignment chart. 

The FM band alignment can be satisfactor- 

ily performed by following the instructions in 

the chart. When properly aligned, the dis- 

criminator does not respond to amplitude 
modulation and since an AM type signal gene- 

rator is used for aligning the FM circuits, it 

is necessary to detune the discriminator 
secondary and leave It that way until all of 

the FM circuits have been aligned. After com- 

pleting the alignment of the FM circuits, 

611447 

POWER 
TRANSFO.** 

k',Z, 70"`..11,,. I I.ONo 
e s. TC,. 

Srrt.R. 

OU T RUT 
BANS 

OTTO- ,[M 
rs 

lA1C 
dsl. SEC 

s 

T'! 
© 

55 AC !YC 455 AC 7YC 
I -i rRN 1, me I r Me 

1I 

r ! T z ir !!G !YC SMC :-C 
1 r HC 11 MG I r WC 14 WC 

NOL) LS 951'31, 951.33, 
CHASSIS Hs -38; 95E3113, 
95.F31; i, CnAS 3I S 

proceed to align the discriminator secondary 
by applying a 4.3 Mc AM signal to the control 
grid of the 7F8 2nd FM converter tube andad- 
justing the discriminator secondary core for 
minimum audio output. No adjustment of the FM 

circuits should be attempted with AM after the 

discriminator secondary has been properly 
aligned. 

Use a 30% AM (amplitude modulated) signal 
throughout entire alignment procedure. 

A dial scale should be temporarily mounted 
or held in position on Chassis HS -38 to 
facilitate calibration. 

Use an insulated screwdriver when adjust- 
ing the FM tuner trimmers. 

A special wrench for adjusting the slotted. 
nuts on the tuner cores will be required. you 
can easily fabricate one from a Motorola auto 
set Volume Control Shaft and Coupling Assembly 
(part No. 1570847, $.30 list) by simply spread- 
ing out the forked ends and filing to fit. 

Solder the assembly together to make it rigid. 

E-- t. OOP 
ANT SOCA ET 

C LOOR 
ANT TRIN 

1.00 RC 

C -ST 
/NS ANT 

S TRIP II! MC 

C COOP 

r RON, RIER 

c 
VOA AR 
1 r reed 

C COOR 
ANT SOCnET 

F Al ANT 
CORE 

T..NiNC 
SnArT 

FIGURE 6. TUBE AND TRIMMER LOCATIONS 
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13 

CHART II. ALIGNMENT PROCEDURE WHEN USING FM SIGNAL GENERATOR AND OSCILLOSCOPE. 

STEP OPERATION 

455 Kc. I. F. Channel Alignment 

1. Same as step 1 in Chart I (Use AM signal generator) 

Broadcast Band Alignment 

Same as steps 2 & 3 in Chart I (Use AM signal generator) 

S. W. Band Alignment 

3. Same as steps 4 & 5 in Chart I (Use All signal generator) 

4.3 Mc I. F. Channel Alignment Using FM Signal Generator & Oscilloscope 

(A) Discriminator - 

1. Connect the input terminals of the oscilloscope vertical amplifier to the high 

side of the receiver volume control and the chassis. 

2. Connect the FM generator synchronizing voltage output terminals to a phase shift- 

ing network, consisting of a variable 1/2 megohm resistor in series with a .002 

mf capacitor. The input to the oscilloscope horizontal amplifier is connected 
across the .002 mf capacitor. See Figure 7. (This phase shifting network may 
not work with every oscilloscope. Different values of R & C may be required). 

3. Apply an FM 4.3 Mc Signal (125 Kc deviation) through a .01 mf capacitor to the 

control grid (pin #4) of the 8SG7 tube in the second I.F. amplifier stage. 

4. Screw discriminator secondary core (9) out as far as it will go. 

5. Adjust discriminator primary until the pattern obtained on the scope is sym- 
metrical about the vertical axis. The phase shifting network resistor is adjust- 
ed to give only one trace. The pattern obtained is the resonance curve of the 

primary, whose maximum response should be at exactly 4.3 Mc. (See Figure 8). 

8. Adjust discriminator secondary until a symmetrical pattern is obtained, with 
peaks occurring at about 100 Kc above and below 4.3 Mc and is substantially 
linear between peaks. The trace should pass through the intersection of the 

vertical and horizontal axis. The phase shifting network should be adjusted to 

give only a single pattern at all times. (See Figure 9). 

(B) 4.3 Mc I.F. Amplifiers - 

1. Apply an FM 4.3 signal (100 Kc deviation) to the control grid (pin 44) of the 

8507 tube In the 1st I.F. amplifier stage, through a .001 mf capacitor and adjust 

both primary and secondary cores (11 & 12) to get a symmetrical pattern as before, 
with peaks occurring at a slightly lower deviation. 

2. Apply an FM 4.3 Mc signal (100 Kc deviation) to the control grid (pin #1) of the 
7F8 tube, and adjust both primary and secondary cores (13 & 14) until a symmetri- 
cal pattern substantially linear between peaks, is obtained. 

FM Band Alignment 

Check the position of the FM oscillator tuning core (18). Set the spacing between the core 
and the bakelite piece to which it is mounted, to 1/32" by turning tuning core slotted nut. 
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STEP 

8. Remove the FM loop and connect generator output directly to the receiver FM loop receptacle. 

MOTOROLA INC. 

OPERATION 

7. Set receiver dial to 90 Mc and also FM signal generator to 90 Mc. (22-1/2 Kc deviation). 

Adjust FM oscillator, antenna & variable I.F. trimmers (15, 18 & 17) for maximum Indication 

on output meter. (Output meter should be connected across speaker voice coil). 

8. Set receiver dial to 105 Mc and also FM signal generator to 105 Mc (22-1/2 Kc deviation). 

Adjust FM oscillator, antenna and variable I.F. Cores (18, 19 & 20) for maximum Indication 

on output meter. 

Repeat steps 7 & 8 several times until further adjustment does not increase the output. Make 

the final trimmer adjustment at 105 Mc. (i.e. trimmers 15, 18 and 17 at 105 Mc.). 

10. Connect FM loop antenna to receiver receptacle. Radiate an FM 105 Mc (22-1/2 Kc deviation) 

signal into FM loop. Set receiver dial to 105 Mc and adjust trimmer (17) for maximum. 

PHASE 
SHIFTING 
CIRCUIT 

FM SIGNAL 
GENERATOR 

SYNC VOLTAGE 
OUTPUT 

R -F 
OUTPUT 

OSCILLOSCOPE 

V 

TO HIGH SIDE 
OF RCVR. 
VOL.CONT 

TO RCVR. 
CHASSIS 

FIGURE 7. SIGNAL GENERATOR & OSCILLOSCOPE HOOK-UP 

4.3 MC. 

PATTERN WITH DISCRIMINATOR 
PRIMARY (10) CORRECTLY ADJUSTED. 

4.3 MC. 

4.2MC. 4.4MC. 

PATTERN WITH DISCRIMINATOR 
SECONDARY (9) CORRECTLY ADJUSTED. 

FIGURE 8. FIGURE 9. 
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DIAL 
LIGHT 

HOUSING 

OCT 11..S2CTSOSO 

TO SERVICE LONG LIFE PILOT LIGHTS, PROCEED AS FOLLOWS: 

I- UNSCREW THE TWO SCREWS MARKED 'A' AND REMOVE 
BAKELITE ESCUTCHEON 'B' 

2- PULL TOP OF GLASS DIAL SCALE 'C' FORWARD UNTIL 
DIAL LIGHT HOUSINGS CLEAR CABINET, THEN LIFT GLASS 
DIAL SCALE CLEAR OF CABINET. 

3- REPLACE DEFECTIVE PILOT LIGHT. USE X51 BULBS ONLY. 

4- BEFORE REPLACING DIAL SCALE, REMOVE FELT STRIP '0' 
FROM BOTTOM ESCUTCHEON 'E'. FLATTEN FELT AND LAY 
OVER GROOVE IN ESCUTCHEON 'E' 

5- REPLACE DIAL SCALE BY LAYING LOWER EDGE ON FELT 
IN BOTTOM ESCUTCHEON 'E' AND PRESSING DIAL SCALE 
DOWN UNTIL PILOT LIGHT HOUSINGS SNAP INTO PLACE. 

6- REPLACE UPPER ESCUTCHEON 'B'. MAKE CERTAIN THE TWO 
FELT STRIPS 'F' ARE PROPERLY PLACED BEFORE FASTENING 
ESCUTCHEON. 

FIGURE 11. DIAL LIGHT REPLACEMENT DETAIL (95F33 ONLY) 

DIAL 
LIGHT 

HOUSING 

FIGURE 12. TOP VIEW OF CHASSIS 

FELT STRIP 

BOTTOM 
E ESCUTCHEON 

TUNING 
SHAFT 

U e_ 

MOTOROLA PAGE 19-97 

FINISH 

POINTER CORO 

START- 1 \T FINISH 

DRIVE CORD 

3-1/2 TURNS 

MBVBB 10. MINIM ANO NMI co,. MAIL 
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0- 6LOWPO69 'ON 1IV130 

FIGURE 13. BOTTOM VIEW OF CHASSIS 
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MODELS 95F31B, 95F31M, MOTOROLA INC. 
CHASSIS HS -39 
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5. c0.LEt1011 

one 

6007 
L.I AIPlMIU1 

TE U .c I -I 

. 
e cL Loo1 

t-1 
) IlC I -I 

i 

J 

.-te 
ep00 

707 
WEIv[.iE5. . 

6507 
1 I A.>UEOER 

0 VI 

MODELS 9931, 95F33, 
65007 CHASSIS HS -38 

MT AVC.1ST AYDU 

.-U 

TO elf THRU 
0>PHONO SWITCH 

..p gi 

TO C 
IM POWER SUPPLY 

BAND- SWITCH SHOWN 
AT IST POSITION. 

SHORT WAVE BAND 
5.6 - 12.2 MC 

TO vOL.CONT. 
THRU PH0N0 

SWITCH 

-1-1> 

-J 

371f 

BAND -SWITCH SHOWN 
AT 2ND POSITION CLOCKWISE 

BROADCAST BAND 
535 - 1620 KC 
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NMI 
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MODELS 95F31, 95F31B, 
95F3111, 95F33 

MOTOROLA INC. E -33-T 

MODEL E -33-T AM -FM TUNER 

FIGURE 17. MODEL E -33-T FM -AM TUNER 

Figure 17 shows the complete AM -FM Tuner E -33-T. 

THEORY OF THE FM TUNER 

Referring to the functional schematic 

diagram in Fig. 18, the triode Ti serves both 

as an oscillator and first converter, and 

triode T2 serves as the second converter. 

Oscillator voltage Injection for the second 
converter is obtained through the coupling 
capacitor from the plate of Ti. Ti and T2 are 

sections of the 7F8 twin -triode tube. 

4.3Me. 
1-F GRID 

TO ST 
SWITCH 

FS SIGNAL FREQUENCY. 
FO OSCILLATOR FREQUENCY. 

FI VARIABLE 1-F FREQUENCY 

FE FIXED I -F FREQUENCY. 
FS- F0F1 
F1 -F0FE 
,1 F.1FF 

f F 
FO --;-t 

FIGURE 18. FUNCTIONAL SCHEMATIC DIAGRAM 

OF FM TUNER 

The frequency relationships are given in 

Fig. 18. The oscillator Fo beats with the 

incoming signal Fs to produce the first inter- 

mediate frequency F1, which is variable. F1 

then beats with the same oscillator frequency 

Fo in the second converter to produce the 

second intermediate frequency F2 which is 4.3 

mc. With a 100 mc signal the oscillator 
frequency Is 47.85 mc and the variable inter- 
mediate frequency is 52.15 mc. 

This system of reception permits the 

oscillator to be resonated with a high capaci- 

tance, 250 micromicrofarads in this case. 
Consequently, changes In the tube character- 
istics during warm-up do not produce objec- 
tionable changes in oscillator frequency. 
This contributes materially to the stability 

of the system. 

The actual FM tuner schematic is shown 

in Figure 19. 

L 

L-5 

F -M LOOP 
88-108 MC. 

/ 26 / MMF. 
/ 

/ 
/ * 
/ F -M 

OSC. 
250 MMF 

T-2 

NOTE.- EXTERNAL F -M * 
ANTENNA CONNECTIONS F -M 
TO LOOP ARE ADJUST- ANT. 
ABLE. SEE INSTRUCTIONS. 

1 ST. 92Ñb.F-M 
CONVERTER 

250 C-8 
C -5I IMMF 500 iT MME 

* 
F -M 
VAR 
I -F 

26 MMF. 

C-7 

TO B1 SW. 

T-1 
4.3 MC. I -F 

FIGURE 19. SCHEMATIC DIAGRAM OF 

COMPLETE FM TUNER 

CO 
MF 
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IODELS 95F31, 95F31L, 
5F31M, 95F33 

REF. 

NO. PART NO. 

CAPACITORS: 

0-1 
C-2 
0-3 
r-4 
r-5 
0-8 
C-7 
0-8 
C- 32 

C-42 

21A75479 
21A112247 
20K74940 
20 A74939 
21R2729 

21A78 320 

20K74940 
21R2730 
19B72560 
21A112247 

RESI STORS: 

R- 1 6R2109 
R-3 8R3966 
R-32 6R8013 

1 45A21419 
2 457851 
3 257007 
4 1X76383 

5 31A74480 

6 557707 
7 1K75593 
8 37A22059 
9 457582 
10 2S7009 
11 37A22884 
12 357205 

13 46K75519 
14 11M9504 
15 4A21577 
18 48A21785 
17 41A22607 
18 59B75421 
19 2K7ó462 

20 3S2927 

21 4S7850 
22 357350 

23 

24 

25 

26 

27 

28 

4A21409 
4A21408 
44A21417 
1X21576 
41A22471 
357163 

29 14A21424 

30 43A21407 
31 357114 
32 43X21412 
33 

MOTOROLA INC. E -33 - 

DESCRIPTION 

Special: 1.3 mmf. 

Silver mica: 250 mmf. 

Variable ceramic: 7-45 mar. 
Variable ceramic: 5-25 mar. 
Mica: 250 runt 500V 

Ceramic: 16 mmf. 

Variable ceramic: 7-45 mmf. 

Mica: 500 mmf 500V 
Vari able; 2 gang 
Silver mica: 250 mat. 

10 meg 1/2w Ins. 
1.5 meg 1/ 2w Ins. 
15,000 lw N. I. 

Locks crew: 
hex head 

Rod, stop 
Sleev1ng: 14 black 
Washer, "C" spring 
Rod, stop: grooved 
Spring, armature 
Motor, tuner 
Nut: hex; .594 long; 8-32 thread 

(motor spacer) 
Screws: 8-32 x 7/8 slotted hex head 

machine screw 
Lockwasher: 46 internal 
Lockscrew: 8-32 x 1/4 slotted 

hex he ad 

Washer (clutch) 
Washer, spring (clutch) 
Pinion, clutch 
Gear & Hub Assembly 
Spring, cushion 
Screw: 8-32 x 1/4 slotted hex head 

machine screw 
Washer, fibre: 7/18 x .130 x .010 

thick 
Bushing, clutch retaining 
Setscrew: 8-32 x 3/8 slab head 
Bushing, spacer 
Washe r 

Rod, t1e: threaded 
Lockwasher: 48 internal 
Nut: 8-32 x 1/4 hex. 
Magnet Assembly: 8 electromagnets 

mounted on channel; with terminal 
Strip, terminal: 8 insulated lugs, 

41 & 10 mtg. 55 

Rivet: .122 x 5/32 steel 58 

Magnet Assembly: single electromagnet 57 

Bumper, armature: rubber 
Washer: 7/18 x .187 x .033 thick 
Nut: 10-32 x 3/8 hex. 
Grommet: for 7/18" hole 

8-32 x 1/4 slotted 

34 

35 

38 

37 

38 

39 

40 
41 
42 
43 

44 4S2819 
45 257005 
46 2A72728 
47 4A74936 
48 42A72725 
49 84B72704 
50 3S7185 

51 47B72712 
52 1X78389 
53 41A4547 
54 3S7100 

1X78390 
4íA78498 
357158 

58 4S7668 
59 41A74880 
60 46A71749 
61 481(78172 
82 1X78388 

42A10962 Yoke, retainer 
42A10981 Yoke, cam 

557818 Eyelet: .135 x .288 
3A10990 Screw, yoke lock 
47A11004 PIn, drive shaft 
37X15125 Grommet, tuner mounting 
5A12105 Eyelet, mounting 
44872706 Rack, drive gear: die cast 
64872707 Plate, core mounting: bakelite 
3S7184 Screw: 8-32 x 1/2 slotted flat head 

machine screw 
Lo ckwashe r: 46 split 
Nut: 6-32 x 1/4 hex 
Nut, swivel 
Washer, spring 
Clip, swivel nut 
Plate, front mounting: bakelite 
Screw: 8-32 x 3/8 slotted round head 

machine screw 
Rod, guide 
Split Gear & Bushing Assembly (large) 
Spring, coil 
Setscrew: 8-32 x 5/18 slabhead 
Split Gear & Bushing Assembly (small) 
Spring, coil 
Screw: 6-32 x 3/ 16 slotted binder 

head machine screw 
Lockwasher: 46 external 
Spring, core tension 
Core, Iron (ant. & Var. I. F. ) 

Core, iron (with paint dot) (osc.) 
Rear Mounting Plate & Lug Assembly: 

bakelite plate with 
Lug, soldering 
Inductor, VHF (Ant. ): 
Inductor, VHF (I. F. ): 
Inductor, VHF (Osc.): 

soldering lug 

2-1/ 2" long 
2-3/4" long 
2-5/8" lang 

Bracket, trimmer mounting 
Lockwasher: 44 split 
Screw: 4-40 x 5/18 slotted round 

head machine screw 
70 7A74711 Bracket, trimmer mounting 
71 2A74710 Nut, Tinnerman (/4 PKZ) 
72 3S3356 Screw: 44 x 5/18 PKZ slotted round 

head sheet metal screw 
73 4A74884 Washer, trimmer: fibre 
74 3 S1525 Screw: 3-48 x 3/8 slotted flllister 

le ad machine screw 
75 35297.5 Screw: 3-48 x 5/18 slotted fillister 

head machine screw 
78 9X75544 Socket, tube: loctal 
77 31A81399 Strip, terminal: 1 Insulated lug; 

41 mtg. 
78 9A54664 Receptacle, ferrule: 1 prong 
79 15A74714 Cover, tuner (rear) 
80 358175 Screw: 14 x 3/16 PKZ slotted hex head 

sheet metal screw 
81 44A21873 Pinion: gang drive 

63 29R3005 
84 24C75492 
65 241(75494 

68 24X75496 
87 7A747í2 
88 458412 
69 351937 
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MODELS 107F31, 
107F31B, CHASSIS 
HS -87 

IF FREQUENCY - 4.3 Mc (FM) 

455 Kc (BC & SW) 

TUNING RANG - BC - 535 to 1620 Kc 

SW - 5.8 to 12.2 Mc 

FM - 88 to 108 Mc 

MOTOROLA INC. 

POWER SUPPLY - 117 Volts, 80 cycles, 130 watts 

1....... IJ 
Q 

OFF- 
fNcaEP41' 

VOLUME CONTROL 
AND A.C. SWITCH. 

TURN RADIO ON BY 
TURNING TO THE RIGHT. 
INCREASE VOLUME BY 
TURNING KNOB TO THE 
RIGHT. 
TO TURN RADIO OFF 
TURN KNOB TO THE 
LEFT T(LL CLICK IS 
HEARD. 

IA( Strom 

P 
TONE 

'CLICK 
RADIO 
PLAYING 
POSITION 

ANTENNA 
LEAD-IN 

(300(1 TRANS. LINE) 

FIGURE 1. 
(with record changer) 

®®®®®® 
' CLICK' 6 PUSH BUTTONS 

PHONO OR 
RECORD 
PLAYING 
POSITION 

TONE CONTROL 
WITH PHONO 
RADIO SWITCH 

TURN TONE CONTROL 
KNOB TO LEFT 
(COUNTER -CLOCKWISE) 
TILL CLICK IS HEARD 
TO PLAY RADIO. 
TURN TONE CONTROL 
KNOB TO THE RIGHT 
(CLOCKWISE) TILL CLICK 
IS HEARD TO PLAY 
RECORDS. 
TONE CONTROL MAY BE 
VARIED BETWEEN THE 
'CLICKS" TO SUIT 
INDIVIDUAL TASTE IN 
RADIO OR RECORD 
PLAYING POSITION. 

IMPORTANT 
WHEN AN EXTERNAL 

F -M ANTENNA IS USED WITH 
THIS RECEIVER, CONNECT THE 
TWO BROWN LEADS WHICH ARE TAPED TO THE F -M LOOP, TO 
THE CLIPS MARKED EXT. F -M 
ANT. LEAVE THE LEADS TAPED 
IN PLACE IF NO EXTERNAL F -M 
ANTENNA IS REQUIRED. 

FM LOOP ANTENNA 

WAVE 
BAND 

r3 

WAVEBAND 
SWITCH 

**1 POSITION - SHORTWAVE 
49,31 A 25 METERS 
(5500 TO12,200 KC.) 

*2 POSITION -STANDARD 
BROADCAST 
(535 TO 162Ö KC.) 

*3 POSITION - F.M 
(88 TO 108 
MEGACYCLES) 

FIGtáiE 3. CONTROLS 

TUN;NG 

FOR MANUAL TUNING 
OF STANDARD 
BROADCAST, F.M. AND 
SHORTWAVE. 
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MOTOROLA INC. 

INSTRUCTIONS FOR SETTING AU 

1. Turn the radio ON and allow it to warm up for 

period of at least fifteen minutes. 

iODELS 107F31, 
107F31B, 0_1ASSI S 
HS -87 

TOMATIC TUNER PUSH BUTTONS 

a 6. Adjust a signal generator to zero beat with the 

station. 

NOTE: 

2. While waiting for the radio to warm up, loosen 

the tuner locking screw (A) all the way. The lock- 

ing screw is access ible from the rear of the cabi- 

net. (See Figure 12.) 

8. Make a list of the frequencies of the local sta- 

tions you wish to tune in automatically. It is re- 

commended that you select the most powerful stations 

only. 

4. Turn the band switch to FM or BC position, de- 
pending on the station being set up, and carefully 
tune in the first station. 

NOTE: The buttons may be used on either BC, FM 

or any combination of AM and FM. BE SURE TO SET THE 

BAND SWITCH ON THE PROPER BAND: 

While It is advisable to use a signal 

generator for accuracy, it is not an absolute ne- 

cessity. The station signal may be used. 

g. Tune to the desired station or to the signal 

generator, with the tuning knob. 

7. Holding the tuning knob, push the selected but- 

ton and HOLD IN UNTIL THE MOTOR STOPS. 

8. Repeat Steps 8 and 7 for each of the buttons. 

9. Carefully tighten the tuner locking screw (A). 

10. Check the setting of the button by tuning In 

the station manually, then push the button set for 

that station; no effect on volume or tone should be 

noticed. If not correctly set, readjust --following 

Steps 4 through 9. 

FM SERVICE NOTES 

In some cases, people are not tuning FM sets 
properly. FM is more difficult to tune than AM, 

although Motorola receivers are easier than most. 
There are three peaks present; the center peak, 
which is the correct one, is hard to locate. The 
peaks on either side of the center are slightly 
distorted. If you get a distorted peak on only 
oje side of the center, the discriminator is pro- 
bably out of alignment. 

Some people expect too much of.FM. You cannot 
expect great distance. The horizon, as viewed from 

the transmitting antenna, is the normal service 
area. Many FM stations are now operating on low 

power, waiting for new equipment. Reception will 
improve greatly when power is increased. Most of 

the bad reports have come from the fringe areas. In 

many cases, reception can be Improved by using a 
dipole antenna, mounted as high above the roof as 

possible, and aimed directly at the station. 

Location of the radio is important when it is 

operated on Its built-in loop antenna. Moving the 

set even a few feet away from its present location 
may increase or reduce signal strength by more than 

50% because a stronger signal may exist at one lo- 

cation than another. Therefore, in homes where re- 

ception is poor, you may be able to improve It by 

placing the set against another wall. The Motorola 
figure 8 loop antenna is omnidirectional. 

Motorola FM sets use a relatively new circuit 

known as the Ratio Detector, instead of the usual 

limiters. The following paragraph of explanation 

is quoted from the R.C.A. License Laboratory Bul- 
letin: 

"Since a circuit of this type is relatively Immune 

to amplitude modulation, it is unnecessary to pre- 
cede it by a limiter stage. Also, since its im- 

munity is not a direct function of the signal 
strength, there is no threshold action of the type 

encountered where limiters are employed." 

It has been thought, erroneously, that the use 
of limiters in an FM receiver is Imperative for pro- 

per reception. This is not the case. In this con- 

nection, it is important to understand that a limi- 
ter requires several volts at its grid to become 
effective. If the received signal strength is too. 

weak to prJvide the required voltage at the limiter 
grid, the limiters 90 not function. This means that 
belay a certain threshold of signal level, the limi- 
ters do not work and, as a result, do not contribute 
to amplitude (noise) rejection. Furthermore, noise 
voltages are not purely amplitude modulated, but 
contain frequency modulated components against which 
no amplitude rejection device will discriminate. 

From the above comparison, you can see that' 
there is little, if any, difference between the two 
circuits, insofar as noise reception is concerned. 
In either case, low signal levels from the FM sta- 
tions will result in noise reception, if there is 

any noise in the neighborhood. 

The main advantages of ratio detection, as used 

in Motorola FM are, first, very little in-between, 
station noise, and second, easier tuning because the 
side peaks are slightly subdued (as compared to the 

limiter type of receiver), making It easier to find 

the center peak. 
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AL IGMIENT 

Maximum performance can only be obtained if ex- 
treme care is exercised during alignment. 

Use an insulated screwdriver when adjusting the 
FM tuner trimmers. 

A special wrench for adjusting the Slotted nuts 
on the tuner cores will be required. You can easily 
fabricate one from a Motorola auto set Volume Con- 
trol Shaft and Coupling Assembly (Part Number 
1B70847, $.30 list) by simply spreading out the 
forked ends and filing to fit. Solder the assembly 
together to make it rigid. 

An AM (30% amplitude modulated) signal genera- 
tor covering the frequencies shown in Alignment 
Chart I, is used to align the broadcast and short 
wave and FM bands. A low range output meter, con- 
nected across the speaker voice coil, is used as an 
output indicator. 

BOTTOM VIEW 

SEC. SEC. SEC. 
4.3 MC 455KC 4.3 MC 

DISCRIM. DIODE IF 
PRI. PRI. PRI 

TOP VIEW 

The broadcast and short wave band alignment is 

conventional; instructions are given in the follow- 
ing alignment chart. 

The FM band alignment can be satisfactorily 
performed by following the instructions In the chart. 
When properly aligned, the discriminator does not 
respond to amplitude modulation and since an AM 
type signal generator is used for aligning the FM 
circuits, it is necessary to detune the discrimi- 
nator secondary and leave it that way until all of 
the FM circuits have been aligned. After completing 
the alignment of the FM circuits, proceed to align 
the discriminator secondary by applying a 4.3 Mc 
AM signal to the control grid of the 2nd FM conver- 
ter tube and adjusting the discriminator secondary 
core for minimum audio output. No adjustment of 
the FM circuits should be attempted with AM after 
the discriminator secondary has been properly 
aligned. 

BC RF TRIM. 1400 KC 

-0 BC OSC. TRIM. 1400 KC. 

SEC. SEC 
455KC 4.3MC 

IF IF 
PRI PRI 

RECT 
5T SGT 

PWR 
6 V6GT 
AMP 

PWR. 
6V6GT 
AMP 

6407 

6A 

POWER 
TRANSFORMER 

®, 
o 7w7 

as 
707 
corrv 

TUNER 

VOLUME 
CONTROL B 

POWER 
SWITCH 

DET NO 69C478720 

TONE B - PHONO -RADIO 
SWITCH 

IST B 
2ND FM 
CONY. 

WAVE 9 
BAND- TUNING- 

SWITCH 

FY 5W 
BC 

SW OSC. TRIM. 11.5 MC. 

SW ANT. TRIM. 11.5 MC. 

BC RF PAD. CORE 
600 KC. 

FM LOOP 
ANT. 

RECEPTACLE 

BC LOOP 
ANT. TRIM 

1400KC 

FM 
TRIM 

FM 
TR 

ANT 

OSC 1- 
IM. M 

REAR VIEW 

B.C. LOOP 

VÌ ; 

1M010 
«mud e 

FRONT VIEW 

M VAR 
TRIM 

BC LOOP 
ANT 

ECEPTACLE 

FM ANT. 
CORE 

FM OSC 
CORE 

FM VAR 
I F CORE 

TUNING 
SHAFT 

FIGURE 7. TUBE & TRIMER LOCATIONS 

©John F. Rider 

www.americanradiohistory.com



MOTOROLA PAGE 19-111 

a 

e 

MOTOROLA INC. nODELS 107F31, 

s=. 

ó 

8°aá 
:5 28,18- 

107F31B, CHASSIS 
HS -87 
.n 

ó . 
óm ' a ó i r 

ála 

Ë1tlo'it`M 

ó" i ú 
m 

$ 
v 1° 

o .; '71-Ai¡ gmr 2 go` EF oa 
o s-s Ut Ë1:e yJ ` oa 

Egg < 2U '' << gS a 

J2 J-° ê 2 

!:!! 
r < 
ó E 

' -°2g. .n. < O :n 

g iyy óYY 

Y O 

Y < 

ro 
n 

O N z L 

e 

: 

E 

i 

öZVE 

N 
L - 
J 

á 
L L 

M 
.m 

8 
g 

º ' 

I- 
§E g 28 .. bn8 

0 

c . E > o "`E c 

ó ó ̂  E ó 8 . 21.'E5 v 
o y ... - 

p 
a 

u. no 

r + J (m 
eV I 8 V ̀  V 
L 

y 

y ú 

G 8 
_ _ 

= s, 
a 

NO 

" 2, 

E E E 
aa 

1 

Ó J 

^E Ó 

k ] 

g 
g 

(a] 

N 
e m 

ó .: 
v 

: 
2...e. AM 6 

ó o ix ' Ì89 E Ég 
á É:_ ó"L" óö 9 

0 ! EóB i sa3a3 $^ e2- 
2 w 

..w 
ó 

i 11, aói 
M.;;;; óÿs... 

"41737: 

sá óágs _` t- 
O 

8 0 -. J . u 22... ö`98 e;e 
ä. 

s 

9 
aó 

28.22 
s23 

Q 

a6 ,4 Ysur á f aa9 
1^ 

^ a 

ºb.& ê 
.7,. 

., : arj tg; : :: 
ô : w. ok, oid9S 8 K rids 

,gM.0 
hE 

M U e :I N .. 
- Y m 

e 

g 

R6o8 
e 

f- ó`c 
dy 

é 
pp 

ó 

C 
m 

® .5 
Aó. Ad. o Bñ. 

Ë É 

ó 
.!?2,8-..i 

Ayr b bS 
S ag 

á ku'M 83 
, < 

ñcco 04 g S 

i 
a 

ç z g 3C i 1 

. . z .é.,n . g 

1 K ô Ié 

8p 

. ^ yyoótit 

H` 
Z 

1 2 2 

9tÿ8 8 
Egc_ 

",91 
6y 

ál 

1- . < W N 1 p n .; N 3 Ó 

NI! 
<gg 

.1 e Y 
< 

N 

ey Q 

d m 

o 
0 Y 

©John F. Rider 

www.americanradiohistory.com



PAGE 19-112 MOTOROLA 
MODELS 107F31,107F31B, MOTOROLA INC. 
CHASSIS HS -87 

CHART II. ALIGNMENT PROCEDURE WHEN USING FM SIGNAL GENERATOR AND OSCILLOSCOPE 

Refer to Figure 7 for location of all adjustment trimmers and cores. 

STEP 

455 K2 IF Channel Alignment 

1. Same as Step 1 in Chart I (Use AM signal generator) 

Moadcast Band Alignment 

OPERATION 

. Same as Steps 2, 3 & 3A in Chart I (Use AM signal generator) 

SW sand Alignment 

. Same as Steps 4 & 5 in Chart I (Use AM signal generator) 

Mc i Channel Alignment 1121g FM Signal Generator & Oscilloscope 

. (A) Discriminator - 
1. Connect the input terminals of the oscilloscope vertical amplifier to the high side of the re- 

ceiver volume control and the chassis. 

2. Connect the FM generator synchronizing voltage output terminals to a phase shifting network, 
consisting of a variable 1/2 megohm resistor in serles with a .002 mf capacitor. The input to 
the oscilloscope horizontal amplifier is connected across the .002 mf capacitor. See Figure 8. 
(This phase shifting network may not work with every oscilloscope. Different values of -R & C 
may be required. 

3. Apply an FM 4.3 Mc signal (125 Kc de.viatlon) through a .01 mf capacitor to the control grid 
(pin #4) of the 7W7 tube in the second IF amplifier stage. 

4. Screw discriminator secondary core (9) out as far as it will go. 

5. Adjust discriminator primary (10) until the pattern obtained on the scope is symmetrical about 
the vertical axis. The phase shifting network resistor is adjusted to give only one trace. 
The pattern obtained is the resonance curve of the primary, whose maximum response should be at 
exactly 4.3 Mc. (See Figure 9). 

8. Adjust discriminator secondary (9) until a symmetrical pattern is obtained, with peals occurring 
at about 100 Kc above and below 4.3 Mc and is substantially linear between peaks. The trace 
should pass through the intersection of the vertical and horizontal axis. The phase shifting 
network should be adjusted to give only a single pattern at all times. (See Figure 10). 

(B) 4.3 Mc IF Amplifiers - 

1. Apply an FM 4.3 signal (100 Kc deviation) 
1st IF amplifier stage, through a .001 mf 
(li & 12) to get a symmetrical pattern as 
viation. 

2. Apply an FM 4.3 signal (100 Kc deviation) 
just both primary and secondary cores (13 

between peaks, is obtained. 

FM and Allgnment 

to the control grid (pin #4) of the 8507 tube in the 

capacitor and adjust both primary and secondary cores 
before, with peaks occurring at a slightly lower de - 

to the control grid (pin #1) of the 7F8 tube, and ad- 
& 14) until a symmetrical pattern substantially linear 

. Check the position of the FM oscillator tuning core (18). Set the spacing between the core and the Bake- 
lite piece to which It is mounted, to 1/32" by turning tuning core slotted nut. 

o John F. Rider 
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8. Remove the FM loop and connect generator output directly to the receiver FM loop receptacle. 

7. Set receiver dial to 90 Mc and also FM signal generator to 90 Mc (22-1/2 Kc deviation). Adjust FM 

oscillator, antenna and variable IF trimmers (15, 18 & 17) for maximum indication on output meter. 

(Output meter should be connected across speaker voice coil.) 

8. Set receiver dial to 106 Mc and also FM signal generator to 105 Mc (22-1/2 Kc deviation). Adjust FM 

osc11lator, antenna and variable IF cores (18, 19 & 20) for maximum indication on output meter. 

9. Repeat Steps 7 and 8 several times until further adjustment does not increase the output. Make the 

final trimmer adjustment at 105 Mc. (I.e., trimmers 15, 18 & 17 at 105 Mc). 

10. Connect FM loop antenna to receiver receptacle. Radiate an FM 105 Mc (22-1/2 Kc deviation) signal 
Into FM loop. Set receiver dial to 105 Mc and adjust trimmer (17) for maximum. 

PHASE 
SHIFTING 
CIRCUIT 

.5 
MEG 

.002 
MF H .' 

O 

FM SIGNAL 
GENERATOR 

°SYNC. VOLTAGE R -F v 

o OUTPUT OUTPUT° 

OSCILLOSCOPE 

V 

4.3 MC. 

PATTERN WITH DISCRIMINATOR 
PRIMARY (10) CORRECTLY ADJUSTED 

TO HIGH SIDE 
IN -OF RCVR. 

VOL. CONT. 

TO RCVR. 
CHASSIS 

FIGURE 8. SIGNAL GENERATOR & OSCILLOSCOPE HOOK-UP 

I 

4.3 MC. 

4.2 MC. 4.4 MC. 

PATTERN WITH DISCRIMINATOR 
SECONDARY (9) CORRECTLY ADJUSTED. 

FIGURE 10 

FINISH 

NOTE' 
WITH GANG FULLY CLOSED, 
SET PONTER TO END OF 
LIMON DIAL SCALE 

I}s--roWER 

POINTER GOND 

FIGURE 9 

11111511 

FIGURE Il. POINTED AND DRIVE CORD DETAIL 
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114 
OR 
115 

RECORD 
CHANGER 
S5 -RC 

128 OR 129 
154 OR 155 

168 

16 

109 

161 

134 

110 

L-5 

119 

118 

LS -1 

139,14 
159,1 

L-6 

105 

MOTOROLA INC. 

124 116 

121 OR 162 
127 122:145 171 149 153 

131 OR 136 137 125 124 116 
133:156 OR 

126 

TUNER LOCKING 
SCREW 'A' 

101 104 140 108 158 163 102 166 RECORD CHANGER 
160 157 S -5 -RC 

SW 
!n z. 

COLLECTOR 1 t 
ON CABINET 

121OR 
127 122:146 

112 123 
OR 
113 

138 

137 

152 
153 

130OR132:156 

162,171 

164 

165 

142 
173 

150 

103 

47 

106 

151 

149 

FIGURE 12. PARTS LOCATION - CABINET - MODELS 107F31 & 107F31B 
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CAPaCIf0e, R-10 656066 47,000 

sC-1 21,175479 Special: 1.3 at R-11 856398 150,000 10% 

eC-2 2U112247 Sliver Mica: 260 at R-12 656010 330 

*C -S 20[74940 Trlaer, ceramic: 7-45 of R-13 656014 350,000 

4C-4 206.74939 Trimmer, ceramic: 6-25 of R-14 618028 22,000 

sC-6 21R729 Mica: 250 al 6007 R-15 686014 330,000 

*C-6 21A76320 Ceramic: 18 at 8-18 886064 10,000 

sC-7 20[74940 Trimmer, ceramic: 7-45 mmf R-17 18X74891 Volume Control: 1 Meg; tapped at 300,000 

eC-8 2152750 Mica: 500 at 600V ohms; Includes power switch 

C-9 889816 Paper: .06 at 400 V R-18 658048 1 meg 10% 

C-10 859806 Piper: .01 mt 100V R-19 853991 160 10% 2W 

C-11 889818 Paper: .06 mf 400V R-20 68476075 33 10% 1W 

C-12 8.99809 Paper: .01 ml 400V 

C-13 2156606 Mica: 160 at 500V R-21 688016 220.000 

C-14 859801 Paper: .01 it 100V R-22 656410 33.000 10% 

C-15 839818 Paper: .06 mf 400V R-23 856301 1000 

C-18 889618 Paper: .06 mt 400V R-24 18A28062 Tone Control: 1 meg; includes Phono - 

C-17 2156848 Mica: 250 al 6007 Radio switch 

C-18 2186506 Mica: 160 at 500V R-26 666032 470,000 

C-19 2156641 Mica: 100 of 5007 R-28 658032 470,000 

C-20 2156659 Mica: 600 of 6007 R-27 656228 880,000 

C-21 2186638 Mica: 1000 mmf 500V R-28 653967 12,000 10% SW 61.1 

C-22 859824 Paper: .0C£ mt 400V R-29 6R608 22,000 

C-23 2156658 Mica: 1000 of 6009 R-30 858062 470,000 

C-24 839818 Paper: .06 mf 400V R-51 6R6016 220,000 

C-25 889609 paper: .01 mf 400V R-32 6R670 220 1016 

C-26 269864 Paper: .01 mt 6009 R-33 656064 10,000 

C-27 839854 Paper: .01 mf 8007 R-34 856066 47,000 

C-28 23527718 Electrolytic: 20-50-30 at/25-350-300V .. R-36 686076 100,000 

C-29 21R6638 Mica: 1000 at 600V R-3.6 656161 1600 

C-30 889818 Paper: .06 mf 5007 R-37 686863 300 10% 16 

C-31 2158642 Mica: 60 at 500V 
sC-32 19C77717 Tuning. 3 gang : Ri58 636341 22,000 14 1W 
C-33 889813 Paper: .006 mf 600V 

C-34 204171141 Trimmer, mica: 10-80 mmf R-59 1E77634 2.7 Wirewound 

C-36 20576234 Trlaer, mica: 10-80 we: with mtg bracket 511!0113 

C-36 2182724 Mica: 1000 me 6% 3007 8-1 40874884 Bandswitch. 3 pcaition 

C-37 20/,71141 Trimmer, mica: 10-80 mmf 8-e 1175820 Pushbutton switch: 6 button; with muting 

C-38 20571228 Trimmer, mica: 2-1.2 at; includes mtg' fIART/OIPfI?S switch'(comDlete) 

bracket; part of loop antenna T-1 24876481 1st IF, 4.3 Mc: complete with Iron cores 
C-39 2186641 Mica: 100 mmf 5009 and padding capacitors, but less shield 
C-40 !9806 Paper: .1 mt 200V T-2 24875473 2nd IF, 4.3 Mc: complete with iron cores 
C-41 899809 Paper: .01 mf 4007 and padding capacitors, but less shield 
C-42 25í77616 Electrolytic: 10 mf 1009 T-3 24877714 Discriminator, 4.3 Mc: complete with iron 
C-43 889824 Paper: .002 mf 4009 cores and padd ingcapac i tors, but less 
C-44 869824 Paper: .002 mf 4007 shield 

C-46 869801 Paper: .01 mf 1009 T-4 24876487 IF, 466 Kc: complete with iron cores and 
C-48 20576634 Trimmer, mica: 10-80 at; with mtg bracket padding capacitors, but less shield ... 

C-47 218471893 Ceramic: .68 of T-6 24877712 Diode, 466 Kr: complete with Iron cores 
C-48 869818 Paper. .06 mf 4009 and padding capacitors, but less shield 
C-49 2186842 Mica: 60 of 600V T-6 26877709 Output 
C-60 23[77636 Electrolytic: 10 at 1007 T-7 26C75489 Power 
SC -51 21x112247 Sliver mica: 250 mmf T-8 24877710 RF Bromdcast: complete with iron cores but 

PILOT L101fB 
I-1, 2 

less shield 
MISCELLANEOUS CHASSIS PARTS 
1 1I77631 Bracket, chassis mtg: Includes rubber 

a s 65111864 6ul7. 6.3V .16A tubular bayonet base; grommets and eyelets 
clear; /47 2 7514684 Bracket, tuning shaft 

COILS 3 1168944 Cord, dial: 18 lb black 
L-1 24.A74989 Choke, filament 4 808i869 Cord, line and plug: 2 conductor. rub- 

L-2 24874822 Sbortwave antenna ber; 9 ft long 

L-6 24574820 Shortave oec illator 6 15074826 Cover, tuner 

L-4 24574821 Broadcast oscillator 6 1176370 Dial P1ate.Brackets ad Pu111es Assem- 
L-6 1176128 F?1 loop antenna: with leads bly: less dial scale, rubber channel 
L-6 241478044 BC loop antenna stripe and pointer 

7 631616 Eyelet: .206 z .184; brass (tuner cover 
SISAUS mtg) 
L8-1 50677716 Electrodynamic: L2'; 3.2 ohm VC; 800 ohm 8 6512106 Eyelet, mounting (chassis a tuner mtg) 

flaid 9 37A4163 Grommet, rubber (tuner cover mtg) 

10 37E15125 Grommet, mounting; rubber (chassis 
'UISfOIS cushions) 

11 1I76367 Lead Assembly: single conductor; 
iota; All resistore are 1/2W 24 Insulated carbon type unless other- shielded; 7' long 

wise epeclfled. 12 1176368 Lead Assembly: single conductor; 
sR-1 652109 10 meg shielded 8' long 
4R-2 618015 15.000 1W M.I 13 1176559 Lead Assembly: single conductor; shielded; 

10 long 

sR-3 618966 1.6 erg 14 11470488 Lead A Plug Assembly (phono pickup con- 

R-4 616477 16.000 104 nector) 

8-6 6R681ñ 22.000 10l< SW M.I 15 1179730 Leads A, Phono Motor Receptacle Assem- 
8-6 618410 63.000 10J< bly 
8-7 688015 220400 16 1I77732 Leads A Speaker Receptacle Assembly .... 
8-6 6366ee 39.000 10% 114 17 32A24616 LOCK, line cord: Libre 

18 457655 Lockwasher: 3/8 Internal; cadmium plated 
R-9 618301 1000 (bardswitch mtg) 

s Part of E -34-T Tuer 
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19 257018 Nut: 3/8-72 x 1/2 nex; cadmium plated 
(bandswitch mtg) 

20 257061 Nut: 3/8-32 x 9/18 Palnut; cadmium pla- 

ted (volume and tone control mtg) 

21 9112706 Plate, electrolytic capacitor mtg: 

bakelite 

22 28122183 Plug. Insulated: 1 pin (on phono pickup 

lead) 

23 62874418 Pointer, dial 

24 1I78393 Pulley Assembly: two 1-5/18 pullies on 

brass bushing 

25 49123980 Pulley, cord: 1/4 groove 

28 49121741 Pulley, cord: 3/8 groove 

27 49/21562 Pulley, cord: 1/2 groove 

28 9/30680 Receptacle: 3 prong (phono motor recept) 

29 9128049 Receptacle, 4 prong (BC loop ant. recept) 

30 9A22367 Receptacle: 6 prong (speaker recept) 

31 6471248 Rivet, shoulder: .187 shoulder (cord 

pulley mtg) 

32 6174260 Rivet, shoulder: .312 shoulder (cord 

pulley atg) - 

33 34074423 Scale, dial: glass 

34 357606 Screw: /6 x 1/4 P1í1 plain hex head sheet 

metal screw; cadmium plated (BC nec. 

coil mtg and SW nec. coil atg) 

36 387464 Screw: #8 x 1/4 PRE plain hex head sheet 

metal screw; cadmium plated (general 

mounting) 

38 337100 Setscrew: 8-32 x 6/18 elabbead; cadwiva 

Plated 

37 327481 Screw: #8 x 3/4 PKE slotted hex head 

sheet metal screw (tuner mtg) 

36 26670107 Shield, coil (for T-1. T-2, T-3 1 T-8) 

39 1171049 Shield i Iron Core Sleeve Assembly (for 

T-4 and T-6) 

40 60176432 Socket, Clip 1 Leads 

41 9172747 Socket, dial light 

42 96471661 Socket, tube: miniature 7 Prong; 1-6/18 

mounting centers 

43 967E619 Socket, tube: molded, !octal 

44 9/471016 Socket, tube: wafer; loctal 

46 916788 Socket, tube: molded, octal; plain type 

48 9170186 Socket, tube: molded, octal; shielded type 

47 41121332 Spring, tension coil 

48 36176262 Strip, channel: rubber; 7/8 long (dial 

plate bumper) 
49 27121114 Strip, channel: rubber; 1 long (dial 

scale atg) 

60 32127878 Strip, shaft bearing: fibre 

61 31116433 Strip, terminal: 1 large insulated lug 

/E mtg 

52 31116026 Strip, terminal: 2 Insulated lugs, #2 mtg 

53 31175232 Strip, terminal: 4 insulated lugs, /3 mtg 

64 31122174 Strip, terminal: 4 insulated luge, #4 mtg 

66 31176233 Strip, terminal: 7 insulated lugs, /1 1 

/9 mounting 

6e 1I76362 Tuning Shaft & Pulley Assembly 

57 9114906 Wafer, insulating: fibre (insulates 

electrolytic capacitor from mtg rivets) 

68 37114888 Washer, compression: sponge rubber 

CABINET PARTS - MODELS 107F31 & 107F31B 

101 66874771 

ice 460471744 

105 671478151 

104 7174778 

106 7171220 

106 7/471738 

107 7178156 

106 43/471789 

109 71471788 

110 7474762 

111 431471743 

112 11477001 

..113 1147700E 

114 16/471749 

116 18/471750 

118 1176332 

117 56/72307 

118 42/76724 

119 42256e8 

Air check, tilt panel 

Arm, phono shelf -actuating 

Block, panel mounting wood 

Bracket, air check mtg 

Bracket, loop support 

Bracket, phono shelf 

Bracket, pilot light' 

Bushing, spacer (phono shelf actuating 

arm mtg) 

Bracket, spring anchor ... 

Bracket, tilt panel spring 

Bumper, rubber 

Button 1 Spring Assembly: walnut push- 

button with insert spring (107,31) 

Button a Spring Assembly: tan pushbutton 
with insert spring (1077316) 
Cabinet, console: walnut (107731) 

Cabinet, console: blonde (107/318) .... 

Catch Assembly (panel catch ) 

Catch, bullet 

Cap, cable (FN loop adj. tape lead 

mats) 

Clip. Fahaestoelc double 

120 42175825 

121 362471758 

122 351471782 

123 13872760 

124 13476661 

125 13270494 

13276133 

127 13876158 

128 552471893 

:29 652471892 

130 55178/49 

131 55176150 

132 55878145 

133 55178148 

134 14176142 

136 14176564 

136 60/28620 
137 .06170611 

138 38270513 

139 487867 

140 2172810 

141 287003 

142 257022 

Clip, mounting (phono connector mtg) 
Cloth, grille: walnut (107F31) 

Cloth, grille: blonde (1077318) 

Escutcheon, dial: brass; 9 x 2i3/8 ., 

Escutcheon, panel catch push button: 
brass; 1 x 1-1/8 
Escutcheon, push button: 

gold stripes (107731) 
Escutcheon, push button: 

Soli stripes (1077318) 

Orille, cabinet: brushed brass finish 
Hinge, door (Universal): statuary bronze 
flnl..h (compartment door - 107F31) .... 

Hinge, door (Universal): brass (compart- 
ment dcor - 107F312) 

Hinge. radio icor: right hand; statuary 
bronze finish (107731) 

Hinge, radio door: left hand; statuary 
bronze finish (107731) 

Hinge. radio door: right hand; brass 

(107F31ß) 

Hinge, radio door: left hand; brass 

(107F318) 

Insulator, FM loop mounting 
Insulator, light: fibre 

Jewel, light: amber 
Knob, control: plastic; pialn 

Knob, control: plastic; with red dot ,,. 

Lockwasher: /8 external; cadmium plated 
(speaker mtg) 

Nut, tee: 8i32 thread (chassis mtg) 

Nut: 8-32 x 6/16 hex; cadmium plated 
(speaker mtg) 

Nut: 1/4-20 x 7/16 hex; 

(record changer mtg) 

brown plastic; 

tan plastic; 

cadmium plated 

143 362471751 Pad, felt: 3/4 x 3/4 x 1/8 
144 351471748 Pad, felt: 1 x 1/2 x 1/8 
145 36178174 Pad, grille (compartment door) 
148 36878173 Pad, grille (speaker panel) 
147 640478078 Panel, record changer bottom cover 
148 28119871 Plug: 4 pin (BC loop connector) 
149 56178161 Pull, door: brushed brass finish; In- 

cludes mtg screw 
150 662471731 Rail, guide: left hand 
151 66(471730 Rail, support: right Sand 
162 381328 Screw: /2 x 3/8 Phillips oval head wood 

screw; brass plated (push button es- 
cutcheon mtg) 

163 331327 Screw; µ x 1/2 slotted flat head wood 
screw; brass (panel catch & trigger 

plate mtg) 

Screw: /5 x 6/8 slotted flat head wood 
screw; statuary bronze finish (compart- 
ment door hinge mtg - 107F31) 

Screw: #5 x 5/8 slotted flat head wood 
screw; braes (compartment door hinge mtg- 
107F31B) 

Ise 381348 Screw: /8 x 3/4 slotted flat head wood 
screw; statuary bronze finish (radio door 
hinge mtg) 

167 352966 Screw: 8-62 x 1 slotted hex head machine 
screw; cadmium plated (chassis mtg) 

158 3175140 Screw, hook -eye 
169 31863 Screw, speaker mounting 
1e0 287990 Speednut: for 3/18 diameter rod (air 

check rod retainer) 
181 41A74775 Spring, chassis shelf 
lee 41172780 Spring, coil (trigger) 
183 411471741 Spring, phono shelf actuating 
184 41272616 Spring, Support -upper (record changer 

cushion) 
186 4112618 Spring, support -lower (record changer 

cushion) 
186 461471742 Stop, lever: wood; 3/4 long 
187 66/72308 Strike, bullet: Includes one 1/2 nail 
188 36/471763 Strip, felt: 8-3/5 x 1 x 1/6 
189 361471762 Strip, felt: ii x 1/2 x 1/8 
170 36C7562e Tate, AM A FN Call Letters 1 Instructlon 
171 1178623 Trigger 8 Plate Assembly: brushed brass 

finish (on phono £ radio doors) 
172 487829 Washer: 1/2 x 5/18 x .048 talon cadalfa 

plated (speaker atg) 
173 488¢63 Washer: 1 x 6/18 x .O03 thick: cadmium 

plated (record changer atg) 

164 387441 

166 3S1331 
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MOTOROLA INC. EODELS 1071131, 1O71031B, 
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FIGURE 20. SCHEMATIC DIAGRAM -CHASSIS HS -87 
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MODELS 107F31, 
107F31B, CHASSIS 
Hs -87 

MOTOROLA INC. 

FIGURE 17. MODEL E -34-T AM -FM TUNER 

THEORY OF 

Referring to the functional schematic diagram 

in Figure 18, the triode T1 serves both aq an osc- 

illator and first converter, and triode T2 serves 

as the second converter. Oscillator voltage in- 

jection for the second converter is obtained through 

the coupling capacitor from the plate of T1. T1 

and T2 are sections of the 7F8 twin -triode tube. 

The frequency relationships are given in Fig- 

ure 18. The oscillator Fo beats with the incoming 
signal Fs to produce the first intermediate fre- 
quency F1, which is variable. F1 then beats with 
the same oscillator frequency Fo in the second con- 
verter to produce the second intermediate frequency 

ANTf 

100 Mc 

THE FM TUNER 

MODEL E-3it-T 

F2 which is 4.3 mc. With a 100 me signal the osc- 
illator frequency is 47.85 mc and the variable In - 

mediate frequency is 52.15 mc. 

This system of reception permits the oscilla- 
tor to be resonated with a high capacitance, 250 
micromicrofarads In this case. Consequently, 
changes in the tube characteristics during warm-up 
do not produce objectionable changes in oscillator 
frequency. This contributes materially to the sta- 
bility of the system. 

The actual FM tuner schematic is shown in 

Figure 20. 

i1- 

1 F 1 

32.,5 MIT 

Fo 
'41.83Mc. / 

J/ 

I 

i_e 

TO B+ 
SWITCH 

4.3 Mc. 
I -F GRID 

pp 
F2 

p MIM O 

FS SIGNAL FREQUENCY. 
Fo OSCILLATOR FREQUENCY. 
F1 VARIABLE I -F FREQUENCY. 
F2 FIXED 1-F FREQUENCY. 
FS- FOF1 
F1 - FO FE 

F1 
F5+F2 -g- 

FO 

F 

FIGURE 18. FUNCTIONAL SCHEMATIC DIAGRAM OF FM TUNER 
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MOTOROLA PAGE 19-12e 
MODELS 107F31, 
107F31B, CHASSIS 
HS -87 

MOTOROLA INC. 

PARTS LIST 
MODEL E -34-T AM -FM TUNER 

riODLL E-3- 

REF. 

NO. PART N0. 

CIPICI!ORJ 

DESCRIPTION 

C-1 21A75479 Special: 1.3 mmf 35 42A10981 Yoke, cam 

C-2 21A112247 Silver mica: 260 mai 38 697818 Eyelet: .136 x .288 

C-3 20K74940 Variable ceramic: 7-46 mmf 37 3A10990 Screw. yoke lock 

C-4 20A74939 Variable ceramic: 5-26 mmf 38 47A11004 Pln, drive shaft 

C-6 21R2729 Mica: 260 mmf 600V 39 37X15125 Grommet, tuner mounting 

C-6 21A78320 Ceramic: 18 mmf 40 5A12105 Eyelet, mounting 

C-7 20K74940 Variable ceramic: 7-46 mmf 
41 44872708 Rack, drive gear: die cast 

C-8 2182730 Mica: 600 mmf 500V 
42 84872707 Plate, core mounting: bakelite 

C-32 19C77717 Variable: 3 gang 
43 337184 Screw: 8-32 x 1/2 slotted flat head 

C-51 21A112247 Silver mica: 250 mmf machines crew 
44 452619 Lockwasher: #8 split R13I3lOR3 46 237005 Nut: 6-32 x 1/4 hex 

R-1 882109 10 meg 1/2W Ins 
46 2A72726 Nut, swivel 

R-2 8R6013 15,000 1W N.I 47 4A74936 Washer, spring 
48 42A72725 Clip, swivel nut 

R-3 883988 1.5 meg 1/2W Ins 49 84872704 Plate, front mounting: Bakelite 
50 397185 Screw: 6-32 x 3/8 slotted round head 

1 45A21419 Rod, tie: threaded machine screw 

2 4S7651 Lockwasher: #8 internal 61 47B72712 Rod, guide 

3 257007 Nut: 8-32 z 1/4 hex 62 1X76389 Split Gear & Bushing Assembly (large) .. 

4 1X78383 Magnet Assembly: 8 electromagnets 63 41A4547 Spring, coil 

mounted 9n channel; with terminal strip 64 357100 Setscrew: 8-32 x 5/18 slabhead 

31A74480 Strip, terminal: 8 insulated lugs, #1 55 1X78390 Split Gear & Bushing Assembly (small) 

and 10 mtg 68 41A75495 Spring, coil 

597707 Rivet: .122 x 5/32 steel 67 357166 Screw: 6-32 x 3/16 slotted binder head 

7 1X75593 Magnet Assembly: single electromagnet... machine screw 

8 37A22059 Bumper, armature: rubber 58 497886 Lockwasher: #6 external 

9 497582 Washer: 7/16 z .187 z .033 thick 
69 41474880 Spring, core tension 

10 237009 Nut: 10-32 z 3/8 hez 60 48A71749 Core, Iron (ant. & var. IF) 

11 37422864 Grommet: for 7/18' hole 
81 46X76172 Core, iron (with paint dot) (osc) 

12 3S7205 Lockscrew: 8-32 z 1/4 slotted hex head 
82 1X76388 Rear Mounting Plate & Lug Assembly: 

13 481{75519 Rod, stop bakelite plate with soldering lug 
14 11M9604 Sleeving: #4 black 83 2983005 Lug, soldering 

15 4421677 Washer, "C" spring 64 24C75492 Inductor, VHF (Ant.): 2-1/2" long 

18 46A21765 Rod, stop: grooved 65 24X75494 Inductor, VHF (IF): 2-3/4" long 

17 41422507 Spring, armature 66 24X75496 Inductor, VHF (Osc): 2-5/8" long 
18 59B75421 Motor, tuner 67 7A74712 Bracket, trimmer mounting 
19 21{75482 Nut: hex; .694 long; 6-32 thread (motor 68 458412 Lockwasher: #4 split 

spacer) ..., 89 351937 Screw: 4-40 x 5/16 slotted round head 
20 352927 Screws: 6-32 z 7/8 slotted hex head machine screw 

machine screw 70 7A74711 Bracket, trimmer mounting 
21 437650 Lockwasher: #6 internal 71 2A74710 Nut, Tinnerman (#4 PKZ) 

22 3S7350 Lockscr w: 8-32 x 1/4 slotted hex head 72 383358 Screw: #4 x 5/16 PKZ slotted round head 
23 4A21409 Washer (clutch) sheet metal screw 
24 4421408 Washer, spring (clutch) 

73 4A74854 Washer, trimmer: fibre 

25 44421417 Pinion, clutch; 1/4 P.D 
74 351525 Screw: 3-48 x 3/8 slotted fillister head 

28 1X21576 Gear & Hub Assembly; 1-5/8 P.D machine screw 

27 41422471 Spring, cushion 
75 352975 Screw: 3-48 x 5/16 slotted fillister head 

28 387163 Screw: 8-32 z 1/4 slotted hez head 
machine screw 

machine screw 
78 9X75544 Socket, tube: loctal 

29 

30 

14421424 

43A21407 

Washer, fibre: 7/18 z .130 z .010 thick 

Bushing, clutch retaining 

77 31A81399 Strip, terminal: 1 insulated lug; #1 

mounting 
78 9454884 Receptacle, ferrule: 1 prong 

31 357114 Setscrew: 8-32 z 3/8 slabhead 79 15474714 Cover, tuner (rear) 

32 43X21412 Bushing, spacer 80 358175 Screw: #4 x 3/16 PKZ slotted hex head 
33 Washer sheet metal screw 
34 42A10982 Yoke, retainer 81 44421873 Pinion: gang drive 
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MOTOROLA PAGE 19-131 

MOTOROLA INC. 

ALIGNMENT 

EQUIPMENT REQUIRED 

1. A special tool for adjusting the tuner cores. 
Use Alignment Tool, Motorola Part No. 66A76278. 
2. A small screwdriver for IF & RF alignment. 
3. An accurately calibrated AM modulated signal 
generator. 
4. A low range output meter. 
5. A special dummy antenna for RF alignment. 
Construct dummy antenna as shown in Figure 1. The 
21" coaxial lead needed in its construction is the 
same type as used for lead-in on Motorola car an- 
tenna. 

PROCEDURE 

1. Remove the front and rear housings. All ad- 
justments are now exposed. 
2. Connect a PM speaker (3.2 ohm VC) to VC termi- 
nal and chassis of receiver and connect the output 
meter across the voice coil. If the receiver in- 
ternal speaker is used, ground receiver front hous- 
ing to chassis. 
3. Connect a 6 volt storage battery to chassis and 
BATT terminal of -eceiver; turn receiver on and 
allow it to warm up for a few minutes. Set recei- 
ver volume control at maximum. 
4. SENSITIVITY CONTROL. This control must be 

set to provide 2+1/2 volts bias on the RF tubes 
before alignment is started. Measure this voltage 
between sensitivity control terminal and chassis. 
5. 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. 
6. IF ALIGNMENT 

A. Connect high side of signal generator through 
.1 mf capacitor to 6ßE6 grid (pin #7) and the low 
side to chassis. Set generator to 455 Kc and peak 
adjustments (1, 2, 3 & 4), in this order, for max- 
imum output. 

R. Check alignment by repeating procedure. 

MODEL 409 

7. RF ALIGNMENT 
A. Connect signal generator to antenna recep- 

tacle through special dummy antenna (60 mmf capa- 

citor in series with 21" coax lead). 
B. Move carriage plate (by turning manual tuning' 

shaft) to extreme high frequency position and screw 

coil cores out so that at least 1-1/8" of all three 

cores shall be outside of the coil shield can. Set 

signal generator to 1605 Kc and peak trimmers (5, 6 

and 7), in this order. 

C. Move the carriage plate (by turning manual 

shaft) so carriage plate is spaced exactly 1-5/64i° 
from coil shield plate. Set signal generator to 
1425 Kc and adjust coil corea (8, 9 & 10), in this 
order, for maximum output. 

D. Move carriage plate (by turning manual tuning 
shaft) so carriage plate is spaced approximately 
7/32" from coil shield plate. Leave signal genera- 
tor connected. but turn signal generator power off. 
Peak oscillator padder core (11) for maximum noise. 
If the padder core must be moved more than 1/2 turn 
from its original position, the carriage plate 
should be moved to extreme high frequency position, 
the coil cores (8, 9 & 10) should be screwed out so 
that 1-1/8" of each core is exposed and steps 7A, 

B, C & D repeated until it is necessary to move the 
padder core less than 1/2 turn in this step. 

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. 
8. SETTING THE SENSITIVITY CONTROL. After align- 
ment is completed, set signal generator to 600 Kc 
and adjust its output to 1.3 microvolts. Adjust 
the sensitivity control to provide 1 watt output 
(1 watt = 1.79 volts on output meter). 

9. ANTENNA TRIMMER ADJUSTMENT. Once steps 7A, 
B, C, D & 8 have been satisfactorily performed, no 
further adjustment of any alignment 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 
extended and receiver set to approximately 1400 Kc. 
Peak the trimmer for maximum volume of a weak sta- 
tion or background noise between stations. 
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SECTION 1. INSTALLATION 

1-1. Installation Procedure 

After the NC -108 has been removed from 
its packing crate proceed as follows: 

1. Connect a good external ground 
(water pipe or radiator) to the G terminal 
on the antenna terminal strip at the rear 

of the Receiver. This connection is not 
absolutely required but, in certain locali- 

ties, better reception can be achieved by 
such a connection. 

2. Connect the antenna as recommended 
in Section 1-2. 

3. Connect the external audio ampli- 
fier, if one is used, as follows: connect 
the input terminals of the amplifier to the 

output terminals, X-2, at the rear of the 
NC -108, terminal 2 is the ground connec- 
tion. The A.C. line plug of the amplifier 
may be connected to the A.C. socket, X-1, 

at the rear of the NC -108. With such a 

connection both units will receive their 
power from the same A.C. power source and 
the A.C. line switch on the NC -108 can be 

used to turn both units on and off. 

MODELS NC -108R, 
NC -108T 

4. Connect the power cord, P-1, to a 

110/125 volt, 50/60 cycle, A.C. source of 
supply. 

5. Set controls as recommended in 
Section 2 for the reception of stations. 

1-2. Antenna Recommendations 

The antenna input circuit of the 
NC -108 is arranged for operation from 
either a single -wire type, doublet type an- 
tenna or other types having impedances of 
70 ohms or more. The input impedance of 
the antenna circuit is approximately 300 
ohms. 

The use of an efficient antenna with 
the NC -108 is strongly recommended if opti- 
mum results are to be obtained. Although, 

if the Receiver is to he operated in local- 
ities relatively close to F.M. transmitting 

stations, a single -wire antenna of from 2 

to 10 feet may prove very satisfactory. 
The two types of antennae shown on Figure 
No. 2 have proven to be highly efficient. 
The drawing shows sufficient detail so that 

either one or the other type of antenna can 
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Figure No. 1. Rear View of Receiver 
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-- 2 B' 

'N0.14 WIRE 

INSULATOR 

72 OHM 
TWIN LEAD 

2 B' 

ANY LENGTH 

TO RECEIVER 

A. HALF WAVE DIPOLE 

e- -e Ir 
ENDS 

SPLICED 

2 7' 

SPLICE '. SPLICE 

ALL 
300 OHM 

TWIN LEAD 
ANY LENGTH 

TO RECEIVER 

B. FOLDED DOUBLET 

T 27' 

ENDS 
SPLICED 

Figure No. 2. Typical Antenna Types 

be easily assembled. It will be found that 

these types of antennae are directional, 

that is, best results are obtained with the 

antenna parallel to the transmitting an- 

tenna. Only by trial, of course, can the 

best position for the antenna be deter- 

mined. There are also available various 

types of commercial antennae which are very 

satisfactory. Some of these are direction- 

al, while others are designed to give good 

results no matter what the position of the 

antenna is, relative.to the transmitting 

antenna. Regardless of which type of an- 

tenna is employed, better reception will be 

obtained if the antenna is mounted in an 

2-1. Operating Instructions 

area free of obstructions. Atop the roof 

usually proves a good -mounting place. 

The method of connecting the various 

types of antennae to the antenna terminal 

strip at the rear of the Receiver is as 

follows: 

1. Single -wire type --Connect antenna 

to terminal A at the left of the strip. 

2. Doublet type --Connect the antenna 

feeders to the two terminals marked A. 

For either of the above type of con- 

nections attaching the metal link on the G 

terminal to the adjacent A terminal should 

be tried and left in the position giving 

the best reception. 

SECTION 2. OPERATION 

After the NC -108 is properly in- 

stalled, as outlined in Section 2-1, it is 

placed in operation by adjusting the re- 

ceiver controls in the following manner: 

1. $et the MONITOR switch at On. 

This switch silences the loud -speaker on 

the NC -108 when it is in the Off position. 

The MONITOR switch positions do not effect 

the external amplifier -loud -speaker system 

connected to the NC -108. 

2. Turn the VOLUME control to 

approximately 5. This control adjusts re- 

ceiver volume from a minimum at zero to a 

maximum at 10. 

3. Turn the TONE control from 

A.C. Off to zero thus turning On the Re- 

ceiver and the external addio system, if 

the A.C. socket, X-1, is used as the power 

source for the external system. The Tone 

control progressively adjusts the tonal 

output of the NC -108 from normal receiver 

reproduction at 10 to an output at zero, in 

which the higher tones are subdued, em- 

phasizing the lower tones. 

4. Tune in the desired station by 

means of the Main Tuning knob. The dial 

scale is calibrated directly in megacycles 

and also is marked with channel indicating 

numbers. The correct dial setting for any 

specific station will be indicated as 

©John F. Rider 
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follows: 

a. NC -108T --maximum closing of the 

Tuning Eye. 
b. NC -108R --maximum deflection of 

the Tuning Meter pointer. 

After the four steps above have been 

completed, the operator may readjust the 

VOLUME and TONE controls to achieve the 

desired output characteristics of volume 

and tone, respectively. 

2-2.. Operation with an External Audio Sys - 

tea 

After the external amplifier -loud- 

speaker system, to be used with the NC - 

108, has been installed as outlined in 
Section 2-1, operation of both units is 

accomplished as follows: 

1. Initial adjustment of the NC -108 
is the same as though it were to be used 

3-1. General 

MODELS NC -108R, 
NC -108T 

alone, and the procedure in Section 2-1 

should be followed. 

2. After the desired station has been 

properly tuned in on the NC -108, set the 

MONITOR switch at Off and adjust the ex- 

ternal amplifier controls (volume and tone) 

for the desired output from the external 

loud -speaker. 
It is important that the control ad- 

justments of the NC -108 are accomplished 
before those of the external amplifier. 

It should be noted that use of the 
A.C. socket, X-1, as the power source for 

the external audio system will permit ex- 

treme flexibility in the placement of 
units. After the completion of the initial 

adjustments, the NC -108 may be located at 

the operating position and the external 

audio system may be placed at a remote pos- 

ition. 

SECTION 3. ALIGNMENT DATA 

The alignment of the NC -108 may be di- 

vided into two steps: 

1. Intermediate Frequency Amplifier 

Alignment. 

2. R.F. Amplifier Alignment 

a. H.F. Oscillator 
b. Mixer and R.F. Amplifier 

The necessity for any realignment may 

be determined by checking the performance 

of the NC -108 against its normal operation, 

as outlined in Section 2, and the dial 

calibration. It is recommended that any 

indicated realignment be accomplished by 
experienced personnel. 

3-2. I.F. Amplifier Alignment 

The intermediate frequency of the NC - 

108 is 10.7 megacycles. The three I.F. 

transformers and the ratio detector trans- 

former have permeability tuned iron -core 

inductors with, screw adjustments for align- 

ment purposes. The inductor adjustments 

L-3, L-5, L-7 and L-11 are accessible from 

the top inside of the cabinet and the in- 

ductor adjustments L-4, L-6, L-8 and L-10 

from the bottom inside of the cabinet. See 

Figure Nos. 3 and 4. 

The alignment procedure is as follows: 

1. Connect the 'high" output lead of 

an accurately calibrated signal generator 

to the stator of the mixer portion, C -2C, 

of the main tuning capacitor and the ground 

lead to any convenient grounded point on 

the chassis. Set the signal generator at 

10.7 megacycles and turn the modulation 
off. 

2. Connect the D.C. volt probe of a 

high -impedance vacuum tube voltmeter to the 

junction of R-27 and C-36 (diode load) and 

the common lead to chassis. Use the 10 

volt scale of the meter. 

3. Connect the power cord of the 
NC -108 to a 110/125 volt, 50/60 cycle, A.C. 

source of supply. 

4. Set the VOLUME control at zero. 

5. Set the MONITOR switch at OFF. 

6. Set the TONE control at zero. 

7. Adjust the attenuator of the sig- 

nal generator for a reading of approxi- 
mately 3 volts on the voltmeter. (The 

diode load voltage is negative with respect 

to chassis.) 

8. Adjust the I.F. inductors L-3 thru 

L-8 and L-10 for maximum, as indicated on 

the voltmeter, retarding the attenuator as 

necessary to maintain a low reading in the 
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V3 -6C4 
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Figure No. 3. Top View of Receiver 

vicinity of 3 volts on the voltmeter. The 

maintenance of a low meter reading is re- 

commended to assure proper alignment. 

9. Increase the attenuator of the 

signal generator until a reading of 10 
volts is obtained on the voltmeter. 

10. Connect the D.C. volt probe of 

the voltmeter to the junction of R-29 and 

C-37. Adjust the secondary inductor L-11 

for a reading of 5 volts on the voltmeter 

without disturbing the setting of the at- 

tenuator of the signal generator. 

11. Check the voltmeter reading with 

the voltmeter probe connected to R-27 and 

C-36. Repeat the adjustments of L-10 and 

L-11, as necessary, until the voltmeter 

reading obtained at R-29 and C-37 is one- 

half the reading at R-27 and C-36. 

3-2. R.F. Amplifier Alignment 

The R.F. amplifier, mixer and H.F. 

oscillator stages have variable trimmer 

capacitors, C-1, C-9 and C-5 respectively, 

for alignment adjustments. See Figure No. 

4. Alignment is accomplished using an 

accurate test signal of 108 megacycles. 

The signal source may be a signal genera- 

tor, crystal oscillator or an F.M. broad - 

4 -1. Circuit 

cast station of known frequency near the 

upper frequency limit of the NC -108. The 

alignment procedure is as follows: 

1. Connect the signal source to the 

two A antenna terminals; disconnect the 
metal link. In the case where a signal 

generator is used, make the connection 
through a 300 ohm dummy antenna. In the 

case where the signal from an F.M. broad- 

cast station is used, connect the antenna 

to the antenna terminals. 

2. Connect the power cord of the 
NC -108 to a 110/125 volt, 50/60 cycle, A.C. 

source of supply. 

3. Set the MONITOR switch at On. 

4. Set the VOLUME control at ap- 

proximately 5. 

5. Set the TONE control at 10. 

6. Set the main tuning dial pointer 

to the exact frequency of the test signal. 

7. Adjust the H.F. oscillator trimmer 

capacitor, C-5, to receive the test signal. 

8. Adjust trimmers C-1 and C-9 for 

maximum gain as observed on the visual tun- 

ing indicator. 

9. Check step 7 and repeat steps 7 

and 8 as necessary. 

SECTION 4. MAINTENANCE AND TEST DATA 

A stage outline of the circuit em- 

ployed in the NC -108 is given below togeth- 

er with the tube associated with each 

stage: 

R.F. Amplifier 6BA6 

Mixer 6Aß5 

h.F. Oscillator ...6C4 
First I.F. Amplifier 6SG7 

Second I.F. Amplifier 6SG7 

Third T.F. Amplifier 6SG7 
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Ratio Detector 6H6 

First Audio 6SJ7 
Audio Output 6V6GT/G 

Rectifier 5Y3GT/G 

Tuning Indicator 6U5/6G5 
The tuning indicator tube, 6U5/6G5, is 

used on the NC -108T only. 

4-2. General Maintenance Data 

The NC -108 is designed and constructed 

to assure a long period of uninterrupted 
service. A few service hints are given be- 
low to aid in locating individual compon- 
ents which, due to age or weakness, cause 
abnormal operation of the NC -108. 

Vacuum tube failure may be evidenced 
by reduction in sensitivity, intermittent 
operation or an inoperative Receiver. 
Tubes may be checked in suitable tube test- 
ing equipment, or by replacement with tubes 

of proven quality. Care must be taken that 

tubes removed for checking are returned to 
their original sockets. Tubes of the same 
type will vary slightly in their individual 
characteristics and selection of a new tube 
that closely approximates the replaced tube 
will reduce the necessity of realignment. 

Bypass or filter capacitors which be- 
come open may cause decreased sensitivity, 
oscillation, or complete failure of the Re- 

ceiver. The defective unit can be located 
by temporarily connecting a good capacitor 
in parallel with each suspected capacitor. 
Leaky or short-circuited capacitors can be 

detected by an ohmmeter check; a zero re- 

sistance reading of the ohmmeter will in- 

dicate a shorted capacitor. 

Defective resistors, sometimes caused 
by capacitor failure in associated cir- 
cuits, can be definitely located by measur- 

ing the resistance of each resistor. The 
Schematic Diagram should be consulted to 

ascertain that any particular resistor un- 
der test is not connected in parallel with 

some other circuit element which might pro- 

duce a false measurement. An overloaded 
resistor may be located by visual inspec- 

tion if the resistor becomes scorched due 
to excessive heating. 

4-3. Voltage Tabulation 

The measurements of voltage shown on 
the following table are tabulated using a 

high -impedance vacuum tube voltmeter with a 

line voltage of 115 volts and the antenna 

disconnected. The control settings to be 

MODELS NC -108R, 
NC -108T 

observed are as follows: 

1. VOLUME control at zero. 

2. Main tuning dial pointer at low 
frequency limit. 

3. TOME control at zero. 

4. MONITOR switch at On. 
All voltages are measured between 

specified terminal and chassis. 

TUE3E TERMINAL PIN VOLTS ±15% 

R.F. Amp. Grid 1 -.76 

R.F. Amp. Plate 5 208 

R: F. Amp. Screen 6 90 

R.F. Amp. Cathode 2-7 0 

Mixer Grid 1 0 

Mixer Plate 5 203 

Mixer Screen 6 173 

Mixer Cathode 2-7 3.7 

H.F. Osc. Plate 1 90 

H.F. Osc. Grid 6 -6 

H.F. Osc. Cathode 7 0 

first I.F. Amp. Cathode 3-5 0 

First I.F. Amp. Grid 4 -.76 
First I.F. Amp. Screen 6 103 

First I.F. Amp. Plate 8 187 

Second I.F. Amp. Cathode 3-5 0 

Second I.F. Amp. Grid 4 -.8 

Second I.F. Amp. Screen 6 100 

Second I.F. Amp. Plate 8 190 

Third I.F. Amp. Cathode 3-5 0 

Third I.F. Amp . Grid 4 0 

Third I.F. Amp. Screen 6 110 

Third I.F. Amp. Plate 8 175 
Ratio Dec. Plate No. 2 3 -.45 

Ratio Det. Plate No. 1 5 -.1 

Ratio Det. Cathode No. 2 4 -.1 

Ratio Det. Cathode No. 1 8 0 

First Audio Grid 4 0 

First Audio Cathode 5 1.35 
First Audio Screen 6 36 

First Audio Plate 8 73 

Audio Output Plate 3 201 

Audio Output Screen 4 208 

Audio Output Grid 5 0 

Audio Output Cathode 8 10.5 
Tuning Indicator Plate 2 12 
Tuning Indicator Grid 3 -.1' 

Tuning Indicator Target 4 208 
Tuning Indicator Cathode 5 0 
Rectifier Filament 2 235 
Rectifier Plate No. 2 4 275 A.C. 

Rectifier Plate No. 1 6 275 A.C. 

Rectifier Filament 8 235 

Used on NC -108T only. 
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SECTION Z. PARTS LIST 

Symbol Function Rating 

CAPACITORS 
C-1 

C-2 

C -2A 
C -2B 
C -2C 
C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C -lÓ 
C-11 

C-12 

C-13 

C-14 

C-15 

C-16 

C-17 

C-18 

C-19 

C-20 

C-21 

C-22 

C-23 

C-24 

C-25 

C-26 

C-27 

C-28 

C-29 

C-30 

C -30A 

C -30B 

C-31 

C-32 

C-33 

C-34 

R.F. Amp. Trimmer 

Main Tuning 

R.F. hip. Tuning 

H.F. Chc. Timing 

Mixer Tuning 

R.F. Amp. Grid Cou- 

pling 

H.F.:Osc. Plate .Fil. 

H.F. Osc. Trimmer 

H. F.: Qsc. Grid Cou- 

pling 

R.F. hup. Screen By- 

pass 

Mixer Grid Coupling 

Mixer Trimmer 

Mixer Cathode Bypass 

Mixer Screen Bypass 

T-1 Primary Tuning 

T-1 Sec. Tuning 

Mixer Plate Bypass 

1st. I.F. hup. Grid 

1st. I.F. Amp. Screen 

Bypass 

T-2 Primary Tuning 

T-2 Secondary Tuning 

1st. I.F. Amp. Plate 

Bypass 

2nd. I.F. hup. Grid 

Fil. 

2nd. I. F. Amp. Screen 

Bypass 

T-3 Primary tuning 

T-3 Secondary Tuning 

2nd. I.F. Amp. Plate 

Bypass 

3rd. I.F. Amp. Cath- 

ode Bypass 

3rd. I.F. Amp. Screen 

Bypass 

A.C. Line Bypass 

R.F. hup. Filament 

Bypass 

Mixer Filament Bypass 

Paver Supply Filter 

Poorer Supply Filter 

T-4 Primary Tuning 

T-4 Secondary Tuning 

T-4 Secondary Tuning 

3rd. I.F. Amp. Plate 

Bypass 

Ceramic, Var. 5-20 mmf. 

Air, Var. 3 Sec. Ganged 

4-24 mmf., Part of C-2 

4-24 mmf., Part of C-2 

4-24 mmf., Part of C-2 

Ceramic, 50 mid. 500 vdcw 

Ceramic, 100 mud. 500 vdcw 

Ceramic, Var. 5-20 mmf. 

Ceramic, 100 mild. 500 vdcw 

Ceramic, 100 mmf. 3)0 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Ceramic, Var, 5-20 mmf. 

Ceramic,C.001 mfd 500 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Paper, 0.01 mfd.'400 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Ceramic, 100 mmf. 300 vdcw 

Ceramic, 100=4. 500 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Paper,'0.01 mfd. 400 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Paper, 0.01 mfd. 4)0 vdcw 

Paper, 0.01 mfd. 400 vdcyv 

Ceramic, 100 mmf. 500 vdcw 

Ceramic, 100 mmf. 500 vdcw 

Elect, 10+10 mfd 450 vdcw 

Part of C-30 

Part of C-30 

Mica, 100 mmf. 500 vdcw 

Mica, 200 mmf. 500 vdcw 

Mica, 200 mmf. 500 vdcw 

Paper, 0.01 mfd. 400 vdcw 

MODELS NC -108R, 
NC -108T 

Symbol Function Rating 

CAPACITORS Of 'oat tamed) 
C-35 

C-36 

C-37 

C-38 

C-39 

C -39A 

C -39B 

C -39C 

C-40 

C-41 

C-42 

C-43 

Ratio net. Load 

Ratio net. Load 

l -emphasis 

Audio Cc plirg 

1st. Audio Cathode 

Bypass 

1st. Audio Plate Fil. 

Audio Output Cathode 

Bypass 

1st. Audio Screen Bypass 

Audio Qutput Coupling 

Tone 

B Plus Bypass 

Ceranic,0.001 mfd 500 vdcw 

Elect, 10 mfd 50 vdcw 

Ceramic,0.001 mfd 500 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Elect, 25+25+8 mfd 

25 mfd, 50 vdcw 

8 mfd, 450 vdcw 

25 mfd, 50 vdcw 

Paper, 0. 1 mfd. 400 vdcw 

Paper, 0.01 mfd. 400 vdcw 

Paper, 0.005 mfd, 500 vdcw 

Paper, 0.01 mfd. 400 vdcw 

RESISTORS 

R-1 H.F. Osc. Plate Fil. 

R-2 R.F.:Amp. Grid 

R-3 R.F. Amp. Screen Fil. 

R-4 H.F. Osc. Grid 

R-5 Mixer Cathode 

R-6 Mixer Screen Fil 

R-7 Mixer Plate Fil. 

R-8 1-1 Primary Load 

R-9 T-1 Secondary Load 

R-10 1st. I.F. Amp. Grid 

R-11* Tun. Indicator Plate 

Load 

R-12 AV.C. Fil. 

R-13 1st. I.F. Amp. Screen 

Fil. 

R-14 1st. I.F. Amp. Plate 

Fil. 

R-15 T-2 Primary Load 

R-16 T-2 Secondary Load 

R-17 I.F. Amp. Grid 

R-18 I.F. Amp. Screen 

R-19 

R -2J 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28* 

2nd. 

2nd. 

Fil. 

2nd. I.F. Amp. Plate 

Fil. 

T-3 Primary Load 

T-3 Secondary Load 

3rd. I.F. Amp. Cathode 

3rd. I.F. Arp. Screen 

Fil. 

3rd. I.F. Amp. Plate Fil. 

Ratio Let. Qutpat 

Ratio Lit. Output 

Diode Load 

Diode Load 

R-23** Diode Load 

Fixed, 33,000 ohms 1 W 

Fixed, 100,000 ohms 1/2 W 

Fixed, 47,000 ohms 1/2 W 

Fixed, 47,000 ohms 1/2 W 

Fixed, 2,200 ohms 1/2 W 

Fixed ,100,000 ohms 1/2 W 

Fixed, 2,200 ohms 1/2 W 

Fixed, 47,000 ohms 1/2 W 

Fixed, 47,000 ohms 1/2 W 

Fixed,220,000 ohms 1/2 W 

Fixed,1,000,000 ohms 1/2W 

Fixed,2,2)0,000 ohms 1/2W 

Fixed, 33,000 ohms 1/2 W 

e 
Fixed, 2,230 ohms 1/2 W 

Fixed, 474)00 ohms 1/2 W 
Fixed, 47,000 ohms 1/2 W 
Fixed, 220,000 oins 1/2 W 

Fixed, 33,000 ohms 1/2 W 

Fixed, 2, 200 ohms 1/2 W 

Fixed, 47,000 ohms 1/2 W 

Fixed, 47,000 ohms 1/2 W 

Fixed, 100 ohms 1/2 W 

Fixed, 33,000 ohms 1/2 W 

Fixed, 4,700 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, 4,700 aims 1/2 W 
Fixed, 10,000 oins 1/2 W 
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Figure No. 5. Schematic Diagram NC -108 Receiver 
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ADDENDA 
NC -108 Receiver 

1. A DE -EMPHASIS switch is mounted on the top side of the re- 
ceiver chassis to the right of the power transformer. In the ON 
position, the de -emphasis circuit, R-29 and C-37, in the NC -108 
functions in a manner to remove from the incoming signal the pre - 
emphasis (over -emphasis of the higher frequency tones) that is ordi- 
narily imposed on the signal at the transmitter. The listener will, 
therefore, enjoy reproduction approaching "live" programs. In the OFF 
position, the DE -EMPHASIS switch alters the de -emphasis circuit in the 
NC -108 and the pre -emphasis on the signal is, for the most part, re- 
tained resulting in reproduction. in which the higher frequency tones 
are over -emphasized. 

In operation of the NC -108 the listener should select the pos- 
ition of the DE -EMPHASIS switch which provides, for him, the most en- 
joyable range of frequency tones. For example, if the NC -108 is used 
with an external amplifier -loud -speaker, either of which has a tendency 
to subdue the higher frequency tones, setting the DE -EMPHASIS switch at 
OFF will result in more realistic reproduction. The action of the TONE 
control is the same as described in paragraph 2-1 of Section 2, except 
that the range of the control will depend on the setting of the DE-EM- 
PIiASIS switch. 

Schematically, the DE -EMPHASIS switch is an S.P.S.T. type and 
is connected between the ground side of capacitor, C-37, and chassis. 

2. The coupling capacitor, C-8, is connected directly to the grid 
of the mixer tube instead of to the tap on the mixer coil as shown on 
the Schematic Diagram. 

3. The output impedance of the NC -108 is approximately 150,000 
ohms and approximately 11 volts, maximum, of undistorted output is 
available at the output terminals. Most amplifiers have high -imped- 
ance input circuits so that the NC -108 will work efficiently with 
such ah amplifier without the use of a matching transformer. The 11 
volts of output is more than ample, as the average amplifier requires 
approximately one volt for operation. 

When using the NC -108 with an external amplifier, it is re- 
commended that the interconnection be made using a low -loss shielded 
cable with a length not exceeding 10 feet and preferably as short as 
possible. This recommendation is made to prevent the attenuation of 
high frequency tones due to the capacity of the interconnecting cable. 

However, if the NC -108 is to be used in an installation r e- 
quiring a cable longer than 10 feet, a voltage divider network con- 
nected across the output terminals of the NC -108 will compensate for 
the resulting loss of high -frequency tones due to the longer cable. 
This network will result in an output with less gain at the NC -108 
but this loss in gain can be tolerated when using a high gain ampli- 
fier. 

The following drawing illustrates the method and components 
used to install the voltage divider network. 

270000 -- -- - - - - _}>TO 
AMPLIFIER 
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1. Operating InetruetionN 

MODEL NC -183 

Operating instructions for the NC -183 Receiver are presented here in a non -technical manner 

to enable those persons not familiar with a communications -type Receiver to operate the :NC -183 ef- 

ficiently with a minimum of effort. To obtain the maximum in listening pleasure is recommended 

that these two pages are thoroughly read before operation of the NC -183 is attempted, although no 

damage to the Receiver can result through improper adjustment of controls. Installation instruc- 

tions have been intentionally omittedhere because it is recommended that an experienced techni- 

cian install the NC -183. however, in the event that an inexperienced person must, of necessity, 

install the Receiver, adhering to the instructions given in Section 2-3 of this Instruction Manual 

will enable him to do so. 

The illustration on this page, identifying and locating Receiver controls, shows the operat- 

ing procedure to follow in the proper sequence. This same procedure follows with a brief explana- 

tion of what each control does. The reader should refer to Section 3 of the Instruction Manual if 

more detailed and technical information is desired. To tune the Broadcast and Short Wave bands 
the operating instructions are as follows: 

1. Set the SEND -RECEIVE switch at RECEIVE. The SEND position of this switch silences 

the Receiver for a period of time after which immediate resumption of reception may be hard by set- 

ting the switch at RECEIVE. 

2. Set the A.V.C.-M.V.C. switch at A.V.C. Automatic Volume Control is provided when this 

switch is in the A.V.C. position to compensate for fluctuating volume due to fading. 

3. Set the RADIO -PHONO switch at RADIO. The PHONO position of this switch is used when 
a record player or similar device is connected to the Phono Input jack at the rear of the Re- 
ceiver. 

4. Turn A.F. GAIN control to 5. Adjustment of the audio volume is made with this con- 
trol from a minimum at 0 to a maximum at 10. The setting given here is for average volume and 

should be adjusted to suit the listener. 

5. Set the TONE control at 5. A variable selection of tonal output from a bass tone 

at 0 to a tone at 10 in which the highs are predominant is provided by this control. The setting 

recommended here will give a normal tonal output but may be changed for different types of pro- 
grams. 

h. Set the C.W.O. switch at OFF. This switch is used only for the reception of code 
signals. 

7. Turn the C.W.O. control to 0. This control is used only for the reception of code sig- 
nals and does not effect receiver performance with the C.W.O. switch at OFF. 

8. Set the SELECTIVITY switch at OFF. This switch is generally used only when inter- 
ference by other stations is encountered. Its operation is somewhat complex and is not recommend- 
ed for the inexperienced operator. See Section 3 for detailed instructions. 

9. Turn the PHASING control to 0. The PHASING control is used in conjunction with the 

GENERAL 
COVERAGE DIAL 

CWO SWITCH 
SET AT OFF 

C CWO CONTROL 
TURN TO 0 

TONE CONTROL 
SET AT 5 

MAIN TUNING KNOB 

SELECT STATION 

AF GAIN 
TURN TO 5 

ADJUST VOLUME 

TRIMMER -ADJUST 
FOR MAX. VOLUME 

PLUG HEADPHONES 
IN HERE 

SEND -RECEIVE 
SET AT RECEIVE 

*S'METER 
TUNING INDICATOR , 

BANDSPREAD 
DIAL 

SELECTIVITY SWITCH 

SET AT OFF 

PHASING CONTROL 
SET AT 0 

LIMITER CONTROL 
TURN TO OFF 

BANDSPREAD TUNING 

KNOB -SET AT 180 

RF GAIN 
TURN TO 10 

TURN TO OFF TO 
TURN OFF RECEIVER 

BAND SWITCH 
SELECT BAND 

AVC-MVC SWITCH 
SET AT AVC ri)° 

PHONO SWITCH 

SET AT RADIO 

\l 

II 

©John F. Rider 

www.americanradiohistory.com



PAGE 19-12 NATIONAL CO 

MODEL NC -183 NATIONAL COMPANY, INC. 

SELECTIVITY switch. 
10. Turn the LIMITER control to OFF. Reduction of interference caused by static, auto- 

mobile ignition, etc., can be effected by turning on the LIMITER. Its action is increasing- 
ly effective as the control is turned towards 10. 

11. Turn the BANDSPREAD tuning dial knob to the set mark at 180 on the linear scale of 
the BANDSPREAD dial. The BANDSPREAD dial knob and scale should be kept at the above setting 
when the MAIN TUNING dial knob and scale are used. However, the BANDSPREAD dial may be ro- 
tated to either side of the set mark if fine tuning is preferred for Short Wave or Amateur bands. 

-NOTE- 

The operator is now ready to adjust the tuning controls to select the 

desired station. Let us, for example, suppose that the desired sta- 
tion is one on the Broadcast band at 1,000 kilocycles. 

12. Set the BAND SWITCH at E. The BAND SWITCH selects the band of frequencies to be tuned 
and is marked with designating letters which correspond to the markings at the edges and through- 
out the dial scales. 

13. Turn the MAIN TUNING dial knob to set the pointer on the GENERAL COVERAGE dial at 
1.0 on the E band. Stations on the GENERAL COVERAGE dial scale are selected by means of this 
control. 

14. Turn R.F. GAIN control to 10. This is a dual-purpose control; when turned from A.C. 
OFF to ON the Receiver is turned on; when turned from 0 to 10 the sensitivity (ability to re- 
ceive weak and distant stations) is progressively increased to a maximum at 10. 

15. Adjust the TRIMMER control for maximum volume. After a station has been tuned in, 
adjust this control for best reception. 

16. S -METER. Maximum deflection of the meter pointer indicates the dial and TRIMMER con- 
trol setting for optimum tuning. 

17. Shutting off the Receiver. To shut off the Receiver, turn the F.F. GAIN control to 
OFF. This is the only adjustment which completely shuts off the Receiver and the only one which 
need be made. 

2. Frequency Coverage 

The GENERAL COVERAGE dial has five scales; four of which are calibrated directly in meg- 
acycles and the other has a linear scale numbered 0 to 200. All markings of the Standard broad- 
cast Band, E, are bright red for clear identification. The other three scales have red letters 
throughout their range for band identification plus heavy black underlines locating short-wave 
features marked F, A, and P indicating Foreign, Amateur and Police bands, respectively. The 
BAND SWITCH positions are also marked with band letter designations to correspond to the mark- 
ings at the edges and throughout the dial scales. Newspapers and other publications sometimes 
give the frequency of stations in kilocycles, and as the dial scales of the NC -183 are calibrated 
in megacycles conversion from kilocycles to megacycles will facilitate location of the station on 

the Receiver dial. This is done by pointing off three places to the left of the decimal point on 
the kilocycle figure, i.e., 1,000. kilocycles becomes 1.0 megacycles. 

The following table lists each band by its designating letter and the frequency coverage of 
that band. The frequencies are listed in both megacycles and kilocycles. Also listed are the 
frequencies of short-wave features to be found on the various bands. 

BAND FREQUENCY CDVERAC£ POLICE INT. B' DCAST AMATEUR 
Megacycles Kilocycles Megacycles Megacycles Megacycles 

B 12.0 - 31.0 12, 000 - 31, 000 15.1 - 15.3 14.0 - 14. 4 

17.7 - 17.9 21.0 - 21.5 

21.5 - 21.7 27.160 - 27.430 

28.0 - 29.7 
C 4:3 - 12.0 4,300 - 12,000 6.0 - 6.2 7.0 - 7.3 

9.5 - 9.7 

11.7 - 11.9 
D 1. 6 - 4.3 1, 600 - 4, 300 1.6 - 1.8 3. 5 - 4.0 

2.25 - 2. 5 

E 0.54- 1.6 540 - 1,600 
2.7 - 2.85 
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1-1. General 

NATIONAL COMPANY, INC. MODEL NC -183 

SECTION 1. DESCRIPTION 

The new NC -183 is a deluxe Radio Re- 
ceiver featuring performance and versatil- 
ity 'klus". Two R.F. stages give the NC - 
183 that extra measure of sensitivity and 
image rejection so often needed to insure 
uninterrupted reception. A double -diode 
noise limiter, effective on both phone and 
code reception, minimizes interference 
caused by external noise pulses. The se- 
lectivity characteristic of the NC -183 is 
adjustable over a wide range from broad- 
band broadcast requirements to sharp ama- 
teur single -signal reception. Voltage re- 
gulated high -frequency and beat frequency 
oscillator circuits assures a minimum of 
frequency drift for both phone and code re- 
ception. Other highlights are an acces- 
sory connector socket, a push-pull audio 
output stage and an S -Meter, with a semi- 
permanent sensitivity adjustment, for sig- 
nal strength readings of both phone and 
code signals. 

The NC -183 provides reception of phone 
and code signals over its entire frequency 
range of 540 kcs. to 31 mcs. and 48 to 56 
mcs. Calibrated bandspread tuning is fur- 
nished for the main amateur bands i.e., 6, 
10-11, 20, 40 and 80 meters. Separate di- 
rectly -calibrated dial scales with associ- 
ated controls are used for general coverage 
and bandspread tuning. 

1-2. Circuit 

The NC -183 utilizes 14 tubes, plus a 
voltage regulator and rectifier, in a su- 
perhetrodyne circuit featuring circuit re- 
finements such as two R.F. amplifier 
stages, a separate A.V.C. amplifier, a dou- 
ble -diode noise limiter and a push-pull 
audio output stage. 

The circuit employed on all bands con- 
sists of two stages of radio frequency am- 
plification, a first detector and separate 
stabilized high frequency oscillator, two 
intermediate frequency amplifier stages, a 
diode type second detector, an audio limi- 
ter, a high gain audio stage, a phase in- 
verter and a push-pull audio output stage. 

The remainder of the Receiver includes 
automatic volume control, beat frequency 
oscillator, voltage regulator and rectifier 
circuits. The crystal filter is connected 
between the first detector and first I.F. 
stages. 
1-3. Tube Complement 

The NC -183 is supplied complete with 
tubes which are tested in the Peceiver at 
the time of alignment. 

The tubes employed are as follows: 

First R.F. Amplifier 6SG7 
Second r. F. Amplifier 6SG7 
First Detector 6SA7 

Oscillator 6J5 
First I.F. Amplifier 6SG7 
Second I.F. Amplifier 6SG7 
Second Detector-A.V.C. Detector 6h6 
A.V.L. Amplifier 6ÁC7 

Beat Frequency Oscillator 6SJ7 
Noise Limiter 6H6 
First Audio 6S,J7 
Phase Inverter ' 6,15 
Audio Output (2) 6V6GT/G 
Voltage regulator 0D3/VR- 150 
Rectifier 5Ú4G 

1-4. Tuning System 

The main tuning capacitor C-3 and the 
bandspread tuning capacitor C-4 are con- 
nected in parallel on all bands. Separate 
knobs with associated dial scales are used 
to operate these two capacitors to tune the 
frequency range of the Receiver in five 
bands as follows: 

BAND GEIVERAL mVERAGE BANDSPREAD 

A 48 - 56 Mc. 
B 12 - 31 Mc. 27 - 30 Mc. 

14.0- 14.4 Mc. 
C 4.3 - 12 Mc. 7.0- 7.3 Mc. 
D 1.6 - 4.3 Mc. 3.5- 4.0 Mc. 
E 0.54 - 1.6 Mc. 

As will be noted from the above table 
calibrated bandspread tuning is provided 
for the 6, 10-11, 20, 40 and 80 meter ama - 
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teur bands. This tuning system is extreme- 
ly flexible, in that bandspread tuning may 
be employed to tune any portion of any band 

in the 540 kcs. to 31 mc. range. 

Band changing is accomplished by means 
of a highly efficient bandswitch. 

Tuning of the first R.F. stage on all 

bands can be readily adjusted to compensate 
for a wide range of antenna loading condi- 
tions by means of the front panel mounted 
antenna compensating capacitor. 

1-5. \ oine ,Limiter 

A new concept in noise limiter design 

is employed in the NC -183 Receiver. This 
new limiter could be termed "double action 

plus" and the noise limiting action is 

equally effective whether receiving phone 
or code signals (C.W. oscillator On or 

Off). A threshold control on the front 
panel permits adjustments of the level at 

which limiting action starts. 

1-6. Cranial Filter 

The selectivity characteristic of the 

NC -183 is made adjustable by means of a 

crystal filter. This crystal filter is 

newly designed and incorporates features 
which make it highly flexible in its ad- 

justments and superior in performance. The 

crystal filter provides uniform selectivity 
variation from the broad off position to 

the sharp number 5 position as well as 

phasing action for the attenuation of in- 
terfering signals. 

1-7. Signal Strength Meter 

An S -Meter for signal strength read- 
ings is associated with the A.V.C. circuit. 

The S -Meter scale is calibrated in S units 
from 1 to 9 with approximately 5 db per S 

unit and in db above S9 from 0 to 40 db. 

An adjustment is provided to enable the op- 
erator to change the above calibration if 

he so desires. For the purpose of compar- 
ing strong signals, which cause the S -Meter 

to read off -scale, with other weaker sig- 

nals the sensitivity of the S -Meter may be 

lowered by retarding the R.F. GAIN con- 
trol. The 'ho signal" S -Meter reading does 

not require adjustment. 

1-8. Aeeennora Connector Socket 

A standard octal socket is mounted on 

the receiver chassis wired in a manner to 

permit connection of various accessories 
such as a narrow -band F.M. adaptor, crystal 

calibrator, etc. The drawing of the Acces- 

sory Connector Socket on the Schematic Dia- 

gram shows the various connections made to 

the pins of this socket and the voltages 
available. It will be noted that B+ and 
filament voltages are made available at 

this socket. 

1-9. Tone Control 

The tonal output of the NC -183 heceiv- 

e r may be varied to 

means of the TONE 
trol is helpful when 

through interference. 

1-10. Antenna Input 

suit the listener by 

Control. This con - 

receiving weak signals 

Antenna input terminals are provided 

at the rear of the Receiver. The input 
circuit is suitable for use with a single 
wire antenna, a balanced feed line or a low 

impedance (70 ohm) concentric transmission 
line. The average input circuit impedance 
is approximately 300 ohms. 

1-11. audio Output 

Two audio output circuits are pro- 
vided: 

(1) The audio output leads are 
brought to the 3 prong output socket, at 

the rear of the Receiver, having both 8 and 

500 ohm terminals and a common ground term- 

inal. The loud -speaker furnished with the 

NC -183 is fitted with a cable and plug to 

connect to the 8 ohm terminal on the output 

socket, the 500 ohm terminal being avail- 

able for connection to a 500 ohm line. 
Approximately 8 watts of undistorted audio 
output power is available at the output 
socket while the maximum power is 11 watts. 

(2) A headphone jack is front -panel 

mounted and is wired so as to silence the 

loud -speaker on the insertion of a phone 

plug. The headphone load impedance is not 

critical allowing a wide range of headphone 

types to be used. If greater audio output 
is desired the headphone jack connection at 

terminal No. 2 on the audio output trans- 

former (the 8 ohm tap) may be connected to 

terminal No. 3 (the 500 ohm tap). 

1-12. Phono Input .lack 

A phono input jack is mounted at the 

rear of the Receiver and can be used to 
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connect auxiliary apparatus, such as a re- 
cord player, to the audio system of the Re- 
ceiver. This input circuit is high imped- 
ance and feeds into the 6SJ7 first audio 
amplifier stage.. The RADIO -PHONO switch 
on the front panel must be at the Phono 
position when the phono input jack is used. 
The AUDIO GAIN and TONE controls are 
operative with this connection. 

Most record players are terminated in 
a single shielded wire. The phono input 
jack on the NC -183 is the type that accomo- 
dates a phono tip plug and if the record 
player to be used is not fitted with such a 

plug one can be easily attached. If the 
output circuit of the record player is low 
impedance (less than 100,000 ohms) better 
results will be obtained if a suitable re- 
sistor, with a value as specified for the 
particular record player, is connected 
across the phono tip plug to properly load 
the record player output circuit. 
1-13. Power Supply 

The NC -183 Receiver is designed for 
operation from a 110/120 volt or 220/240 
volt 50/60 cycle power source. The Receiv- 
er is shipped from the factory with the 
power transformer wired for 110/120 volt 
operation only. A few simple wiring 
changes in the dual primary circuit of the 
power transformer are necessary to change 

2-1. Arrangement 

MODEL NC -183 

the NC -183 for 220/240 volt operation. 
These changes are made directly on the pow- 

er transformer terminal lugs and are as 
follows: 

(a) Remove the jumper between term- 
inals 4 and 6 and between 5 and 7. 

(b) Connect a jumper between termi- 
nals 5 and 6. A drawing of both possible 
primary circuits is shown on the Schematic 
Di agr am. 

Normal power consumption is approxi- 
mately 125 watts. The built-in power unit 
supplies all voltages required by the heat- 
er and B supply circuits --130 milliamperes 
at 280 volts and 5.1 amperes at 6.3 volts, 
respectively. A 2 ampere fuse is connected 
in one side of the A.C. input line to pro- 
tect the receiver circuits against any 
voltage surges in the power line or short 
circuits in the Receiver. This fuse is 
mounted in an extractor post at the rear of 
the Receiver and is easily removed for ex- 
amination or replacement. 

1-14. Loud -Speaker 

The loud -speaker supplied with the NC - 
183 is a 10 inch permanent magnet field 
type and is mounted in a cabinet finished 
to match the Receiver. The loud -speaker 
impedance is 8 ohms and the attached plug 
connects to the 8 ohm Receiver output cir- 
cuit. 

SECTION 2. INSTALLATION 

The Receiver and loud -speaker may be 
arranged in any desired position although 
it is not recommended that the loud -speaker 
be placed on top of the Receiver as unde- 
sirable " microphonics" may result. 

2-2. Antenna Recommendations 

The antenna input circuit of the Re- 
ceiver is arranged for operation from ei- 
ther a single -wire antenna, a doublet an- 
tenna or other types having impedances of 
70 ohms or more. The antenna terminal 
strip, at the rear of the Receiver, has 
three terminals, two are for antenna con- 
nections and the other for a ground. The 
ground terminal has connected_ to it a metal 
link which is used to ground one antenna 

lead as necessary. With balanced antenna 
systems, such as the doublet type, the 
metal link is not used. With an unbalanced 
system, such as the single -wire antenna, it 
is desirable to ground the unused antenna 
terminal by means of the metal link. For 
an unbalanced system of the concentric 
transmission line type, it is recommended 
that the outside of the concentric line be 
grounded directly to the ground lug below 
the antenna terminal strip. The external 
ground connection to the ground lug below 
the antenna terminal strip should be main- 
tained at all times. 

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 100 feet is recommended. The 
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antenna lead-in should be connected to one 
antenna terminal and the metal link used to 
ground the other terminal. 

For best impedance matching to the an- 
tenna input circuit, an antenna with a 70 

to 300 ohm transmission line is recommend- 

ed. If a doublet type with a 70 to 300 

ohm balanced transmission line is used the 
metal grounding link should not be used. 
For optimum results the antenna should be 
cut to the proper length corresponding to 

the desired operating frequency. See Fig. 

No. 1. It must be remembered that an an- 
tenna installation of this type will have 
maximum efficiency over a narrow band of 
frequencies near the frequency for which 
the antenna was designed and will be most 
useful in installations where the Receiver 
is tuned to one frequency or narrow band of 
frequencies. For other frequencies it 

would be desirable to connect the two 
transmission line leads together at one an- 

tenna terminal and the.metal link used to 

ground the other terminal. The antenna is 
thus utilized as a single wire type. 

In an installation where the Receiver 
is to be used as the receiving unit in a 

transmitting station, the most efficient 
operation will usually result from use of 
the transmitting antenna as a receiving an- 
tenna also. This is especially true if the 
transmitting antenna is of the multi -ele- 
ment, directional type as the same antenna 
gain is available for both receiving and 
transmitting --a very desirable condition. 
For switching the antenna from transmitter 
to receiver, an antenna change -over relay 
with good high -frequency insulation is rec- 

ommended. A second relay for controlling 
the transmitter plate supply and the Re - 

4139 

TS OHM 

TWIN LINE 

(ANY LENGTH) 

499 
FREO.(MC) FEET 

ISO OHM 

TWIN LINE 

455 
ESCOIMCS.FE[T - -- - 

HALF WAVE ANTENNA, IMPEDANCE 
MATCHED TO RECEIVER 

7.k.eti FT. 

'kI50 OHM 
TWIN LINE 

ANY LENGTH 

< 300 OMM 
TWIN LINE 

1 
300 OHM 

TWIN LINE 

HALF WAVE IMPEDANCE MATCHFO 
ANTENNA, PREFERRED IN INSTALLATIONS 
USING LONG TRANSMISSION LINES 

RECEIVER 

FOLDED DIPOLE TYPE OF ANTENNA 

ANY LENGTH 

NOTE. FIGURES FOR TWIN LINE APPLY ONLY TO TWIN LINE WITH POLYETHYLENE 

INSULATION. 

Figure No. . Typical Antenna Installations 
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TO J -I 
EXT. PHONO 
GND. JACK 

R-29 COM 500 
S -METER 

ADJUSTMENT 
(OUTPUT SOCKET 

Figure No. 2. Rear 
ceiver B+circuit may be used to achieve 
single -switch control of the station. This 

second relay should be a double pole, sin- 

gle throw type having one normally' open 
pair of contacts and one normally closed 
pair of contacts. 

2-3. lnetallation Procedure 

After unpacking the Receiver and 
Speaker procede as follows: 

(1) Seat A.C. jumper plug and all 
tubes firmly in their sockets. 

(2) Insert the loud -speaker plug into 
the three pin output socket at the rear of 
the Receiver. 

(3) Connect a good external ground 
to the screw -type lug located at the rear 
of the Receiver below the antenna terminal 
strip. 

(4) Connect the antenna as recommended 
in paragraph 2-2. 

(5) Connect the power cord to a 115 
volt, 50/60 cycle AC source of supply. 

(6) Set controls as recommended in 

Section 3 for reception of signals. 

-AO7E- 

Where the Receiver is located in the 

field of a relatively powerful transmitter, 

it is advisable to provide some means of 
preventing damage to the Receiver antenna 
coil. If a separate receiving antenna is 
used, a means for disconnecting or ground - 

F -I P-2 
(X -I) 

MODEL NC -183 

View of Receiver 
ing the antenna during transmission periods 

should be provided. 

2-4. flattery Operation 

The NC -183 may be operated in port- 

able or emergency service by connecting 
batteries to the terminals of the power 
socket located at the rear of the Receiver. 

An octal plug, similar to the A.C. jumper 
plug, may be wired and used for intercon- 
nection between batteries and Receiver. 
The battery plug used must be wired in ac- 

cordance with the drawing shown on the 

Schematic Diagram. A 6 volt heater supply 

(storage battery) should be connected to 

terminals 3 and 5 and 135 to 250 volt 13" 

supply connected to terminals 4 and 8. The 

recommended 'B" voltage supply for battery 

economy is between 135 and 180 volts. At 

voltages between 135 and 150 the voltage 

regulator tube will not ignite affecting a 

further battery economy. For stand-by op- 

eration in all cases it is recommended that 

a switch be placed in the battery B+ lead 
for increased battery economy as the 13" 

switch on the Receiver does not open the B 

supply circuit to the H.F. oscillator, 
voltage regulator, and push-pull audio out- 

put tubes. A suggested refinement is to 

include a switch in the A+ lead so that the 

tube heaters may be turned off when the Re- 

ceiver is not in use without the necessity 

of removing the battery plug from the bat- 

tery socket. 
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SECTION 3. OPERATION 

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 opera- 
tion. 

The five positions of the BAND 
SWITCH are marked with identifying band 
letters plus numerical identification of 
the Amateur bands covered on the BAND - 
SPREAD dial scale. These identifying 
markers correspond to the markers on the 
dial scale escutcheons. The BAND SWITCH 
does not have any limit stops so that band 
changing may be accomplished with a minimum 
of BAND SWITCH turning. 

The GENERAL COVERAGE dial knob op- 
erates the main tuning capacitor and turns 
the main dial scale through a combination 
pinch drive and anti -backlash gear train. 
The main dial has five scales; four of 
which are calibrated directly in frequency, 
the other having a 0-200 linear scale for 
auxiliary logging purposes. The main dial 
escutcheon is marked with frequency limits 
in megacycles and band letter designations 
identifying each scale on the dial. 

The BANDSPREAD tuning dial knob 
operates the bandspread tuning capacitor 

and turns the bandspread dial scale through 
a combination pinch drive and anti -backlash 
gear train which is similar to that used 
for general coverage tuning. The band - 
spread dial has six scales; five of which 
are calibrated in frequency for the 6, 10- 
11, 20, 40 and 80 meter Amateur bands, the 
other having a 0-200 linear scale for band - 
spread logging on other than the frequency 
calibrated bandspread frequencies. The 
bandspread dial escutcheon is marked with 
identifying band letters and amateur band 
designation for each scale. 

The TRIMMER control operates a 
tuning capacitor which is connected across 
the first R.F. amplifier section of the 
main tuning capacitor. The TRIMMER 
control is used to tune the first R. F. am- 
plifier stage properly under a wide variety 
of antenna loading conditions. 

The R.F. GAIN control adjusts the 
amplification of the B.F. and I.F. ampli- 
fier stages. Clockwise rotation of the 
control (towards 10) increases Receiver 
gain. The A.C. POWER switch is asso- 
ciated with the R.F. GAIN control and 
A.C. power is turned ON as the R.F. 
GAIN control is advanced from A.C. OFF 
to 0 on the scale. 

The A.F. GAIN control adjusts the 

GENERAL COVERA DIAL "S METER 

CWO SWITCH 

CWO CONTROL . 
TONE CONTROL 

MAIN TUNING KNOB 

AF GAIN CONTROL 

PHONE JACK 

TRIMMEF CONTROL BANDSPREAD DIAL 

SEND -RECEIVE SWITCH AVC-MVC SWITCH 

BAND SWITCH 

SELECTIVITY CONTROL 

PHASING CONTROL 

IMITER CONTROL 

BANDSPREAD TUNING 
KNOB 

RF GAIN CONTROL & 
AC SWITCH 

RADIO -PHONO SWITCH 

Figure No. 3. Front View of Receiver 
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amount of audio voltage applied to the 

first audio tube. Clockwise rotation of 
the control (towards 10) increases the 

audio output power of the Receiver. The 

A.F. GAIN control is operative when 
an audio signal is applied to the PHONO 
input jack. 

The LIMITER control is used to 

switch the limiter into the circuit and 

also to adjust the threshold at which lim- 

iting action starts. The limiter is turned 

ON as the LIMITER control is advanced 
from OFF to 0 and the threshold is low- 

ered as the control is advanced towards 10. 

Any noise peak voltages in excess of this 

adjustable threshold are prevented from 
reaching the audio amplifier. The limiter 
circuit is the double -diode type and is 

equally effective for both phone or code 
reception. 

The TONE control is used to vary 
the frequency characteristic of the audio 
output of the Receiver. Turning this con- 

trol towards 0 on its scale increasingly 

attenuates the higher frequencies. 

The C.W.O. SWITCH and C. W. O. con- 
trol are only used for the reception of 
radiotelegraph code signals. The C.W.O. 
SWITCH is used to turn the C. W. os- 
cillator ON and the C.W.O. control is 

used to adjust the pitch of the C.W. note. 

At zero on the C. W.O. scale the C. W. os- 

cillator is tuned to the intermediate fre- 

quency of the Receiver. 

The PHASING and SELECTIVITY con- 
trols adjust the operation of the crystal 
filter. Receiver selectivity is made pro- 

gressively sharper as the SELECTIVITY 
control is turned from OFF towards 5 

on its scale. The PHASING control is 

inoperative with the SELECTIVITY con- 
trol in the OFF positidn. The PHAS- 
ING control is used to attenuate in- 
terfering signals and is connected in a 

bridge circuit so that the bridge can be 

balanced to reject the undesired signal. 

The SEND -RECEIVE switch is used 
to quiet the Receiver during transmission 
periods or other times when it is desirable 
to resume reception immediately (not hav- 

ing to wait for the tubes to warm up). 
The SEND -RECEIVE switch is connected 
in the B circuit. See Section 2-4 for use 

of this switch in battery operation. The 

SEND -RECEIVE switch should not be used 

to silence the Receiver after the comple- 
tion of an operating period. 

External (remote) stand-by control of 

the Receiver may be accomplished by con- 

necting a switch or relay to terminals 1 

and 4 of the A.C. jumper plug as shown on 

the Schematic Diagram. This is a parallel 
arrangement permitting the SEND -RECEIVE 
switch to remain operative with the exter- 

nal switch or relay in the circuit. 

The A.V.C.-M.V.C. switch is used to 
adjust the Receiver for either Automatic 
Volume Control or Manual Volume Control op- 

eration. Automatic Volume Control can be 

used for either phone or code reception. 
The A.V.C. time constants have been adjust- 

ed so that receiver gain does not change 
appreciably during average code speed re- 
ception. 

The RADIO -PHONO switch is set at 

the Phono position when it is desired to 

use the audio system of the NC -183 in the 

event a record player or similar apparatus 

is connected to the Phono Input jack. In 

the Phono position all receiver circuits 
but the audio are rendered inoperative; the 

AUDIO GAIN and TONE controls remain 
operative. If it is so desired the record 

player may remain connected to the Receiver 
and normal receiver operation resumed by 
setting the RADIO -PHONO switch at Ra- 
dio. 

The screw -type adjustment at the rear 

of the Receiver is provided to allow the 
operator to adjust the sensitivity of the 
S -Meter. The S -Meter is calibrated at 
National laboratories so that approximately 

50 microvolts equals S-9 and roughly 5,000 
microvolts equals 40 db above S-9. 

3-2. Phone Reception 

After the equipment is properly in- 
stalled, as outlined in Section 2, it is 

placed in operation for the reception of 

phone signals by adjusting the receiver 
controls as follows: 

1. Set the SEND -RECEIVE at Re- 
ceive. 

2. Set the RADIO -PHONO switch 
at Radio. 

3. Set the A.V.C. -M.V.C. switch at 

A.V.C. 

4. Turn the C.W.O. switch to OFF. 

5. Set the SELECTIVITY control 
at OFF. 
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6. Set the PHASING control at O. 

7. Set the LIMITER control at OFF. 

8. Advance the R.F. GAIN control 
to a point between 8 and 10. 

9. Set the A.F. GAIN control at 

the point providing the desired audio vol- 

ume. 

10. Adjust the TONE control to 

give the desired audio characteristic. 

The Receiver is now adjusted for the 

reception of phone signals and will tune to 

th. frequency indicated by the tuning dial 

and band switch settings. Set the TRIM- 

MER control for maximum S -Meter reading 
after the desired station has been select- 

ed, or alternately in the absence of a sig- 

nal the 1RIMMER may be set for maximum re- 

ceiver background noise. 

The tuning system in the NC -183 is 

arranged for ease of operation and accuracy 

of calibration. However, it is necessary 
that the proper settings of the GENERAL 

COVERAGE and BANDSPREAD dials be ob- 

served to maintain accuracy of calibration. 

For all general coverage tuning the 
BANDSPREAD dial must be at the 'Set" 
mark appearing at approximately 180 on the 

linear scale. For bandspread tuning the 
GENERAL COVERAGE dial must be set at 

the proper point corresponding to the Ama- 

teur band being tuned. The various "set 

points" are marked directly on the GEN- 

ERAL COVERAGE dial scale and are clear- 
ly indicated by a circular marker contain- 

ing the Amateur band designation. The fol- 

lowing table lists the location of the 
GENERAL COVERAGE dial settings for band - 

spread tuning of the Amateur bands: 

AMATEUR BAND GENERAL COVERAGE DIAL SETTING 

6 198 on linear scale 

10-11 30.0 h c. 

20 14.4 Mc. 

40 7.3 Mc. 

80 4.0 Mc. 

Tuning of the 6 meter band is accom- 

plished by use of the BANDSPREAD dial 
only. 

The BAND SWITCH setting determines 
the band of frequencies which the Receiver 

will tune at any one time. 

With the A.V.C-M.V.C. switch set at 

the A.V.C. position, the R. F. GAIN con- 

trol should be advanced as far as receiving 

conditions permit. However, if background 

noise proves objectionable, the R.F. 

GAIN control may be retarded to approx- 
imately 6 or 7 to reduce the level of back- 

ground noise. The operator must remember 

that automatic volume control action will 

be restricted unless the R.F. GAIN con- 

trol is fully advanced. Audio output 
should be adjusted entirely by means of the 

A.F. GAIN control. 

The A.V.C.-M.V.C. switch may be set at 

the M.V.C. 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 dis- 

tortion. In general, the A.F. GAIN 
control may be set at a fixed position, 
approximately 5, and the R.F. GAIN con- 
trol used to adjust the audio volume. 

If a signal is weak and partiçally ob- 

scured by background noise and static, best 

signal-to-noise ratio will he obtained by 

turning the TONE control toward 0 on its 

scale. The most effective setting must be 

determined by trial as too much attenuation 

of the higher audio frequencies may not 
prove desirable. 

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 the 
LIMITER control ON and advancing it 

as necessary. The optimum setting can only 

be determined by trial as too much limiter 

action may impair the audio quality. 

The selectivity of the Receiver is ad- 

justed by means of the crystal filter SE- 

LECTIVITY control. The normal setting 
of the SELECTIVITY control in phone 
reception is at one of the positions af- 

fording broad selectivity. Positions mark- 

ed OFF, 1 or 2 are recommended. Selecti- 

vity may be progressively increased by 

turning the SELECTIVITY control to pos- 

itions 3,4 or 5. The evidences of increas- 

ing selectivity will be the attenuation of 

the higher frequency audio tones of the 

signal as well as sharper tuning. Increas- 

ing selectivity too much will attenuate 

these higher tones to such an extent that 

phone signals may become unintelligible. 

The PHASING control is part of 
the crystal filter and is used to eliminate 
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or attenuate interfering heterodynes. The 
PHASING control is inoperative with 
the SELECTIVITY control in the OFF pos- 
ition but is operative at all other SE- 
LECTIVITY control settings. The nor- 
mal setting of the PHASING control, 
with the crystal filter ON (SELECTI- 
VITY control at 1,2,3,4 or 5), in phone 

reception is at 0 on the scale. If, after 

a signal has been tuned in, an interfering 
signal causes a heterodyne or whistle the 
PHASING control should be adjusted un- 
til interference is reduced to a minimum. 
The setting of the PHASING control which 
provides maxinurn attenuation of the hetero- 

dyne will depend on the pitch of the heter- 
odyne whistle. If the heterodyne is below 
1,000 cycles, the optimum PHASING con- 
trol setting will be near one end of the 
scale or the other, depending upon whether 
the interfering signal has a higher or low- 

er frequency than the desired signal. 

3-3. C.W. Reception 

the Receiver is placed in operation 
for the reception of C.W. signqls in the 

same manner as that outlined for phone re- 

ception (Section 3-2) except that the C.W. 

O. switch should be set at ON and the 

C.W.O. control set at mid -scale. The C.W. 

code characters are made audible by the 
heterodyning action of the C.W. oscillator 
with the incoming signal. The frequency of 
the C.W. oscillator can be varied by rota- 
tion of the C.W.O. control. 

The sensitivity of the Receiver should 
be adjusted by means of the R.F. GAIN 
control and the audio volume by means of 
the A.F. GAIN control. When receiving 
C.W. characters with slow keying or long 
pauses during keying it may be desirable to 
set the A.V.C.-M.V.C. switch at M.V.C. so 

that the receiver gain does not change dur- 

ing keying pauses. In this case, the A.F. 

GAIN control should be set at a fixed 
position, approximately 5, and the audio 
volume adjusted by means of the F,F. GAIN 
control. In either of the above cases care 
should be taken not to advance the R.F. 
GAIN control to a point where I.F. or 
audio amplifier overload occurs. 

The action of the TONE and LIM- 
ITER controls will be similar to that 
described in Section 3-2. However, 
in C.W. reception it will be possible to 

advance these controls considerably further 
than is desirable in phone reception since 
any impairing of audio quality is relative- 

ly unimportant. 

Turning the C.W.O. control to either 
side of zero will change the characteristic 
pitch of the receiver background noise thus 

providing a means of adjusting the audio 
beat note to the operator's preference. 
The pitch will become higher as the C.W.O. 

oscillator is detuned from the I.F. ampli- 

fier. 

Crystal filter ,operation for C.W. re- 

ception is similar to that described for 
phone reception (Section 3-2) with the ex- 

ception that it is possible to utilize max- 
imum selectivity without the loss of audio 
quality experienced in phone reception. 
When maximum selectivity is employed, i.e., 

SELECTIVITY control at 5, tuning is very 

critical and care must be taken to assure 
proper tuning. When tuning across the 
carrier of a received signal the audio beat 

note is very sharply peaked at a definite 
audio frequency. The maxii.ium response in- 
dicates the proper dial setting. The pitch 

of the beat note peak may be adjusted by 

use of the C.W.O. control to provide an 

audio tone pleasing to copy. With the Re- 

ceiver tuned to 'brystal peak" an interfer- 
ing signal may be attenuated by proper set- 
ting of the PHASING control since this con- 

trol does not appreciably affect the desir- 
ed signal. 

A distinct advantage in the reception 
of weak C.W. signals through interference 
can be realized by use of the "single -sig- 
nal" properties of the NC -183 Receiver. 
The C.W. oscillator should be detuned until 
the pitch of the receiver background noise 
is roughly 2,000 cycles. Under this condi- 
tion the audio beat note of any C.W. code 

signal will show a broad peak in output at 
approximately 2,000 cycles. This peak is 
easily found by rotating the tuning dial 
slowly through the carrier of a received 
signal. This peak will appear on one side 

of 'ero beat" only and on the other side 
of "zero beat" the 2,000 cycle note will be 

considerably weaker. It should be noted 
that depending on the frequency of the in- 
terfering signal better receiving condi- 
tions will be obtained by detuning the C.W. 
O. on one side of zero rather than on the 

other. The best setting of the C.W.O. con - 
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trol can only be determined by trial set- 

tings on either side of zero until optimum 

results are obtained. 

3-4. Measurement of Signal Strength 

The S -Meter in the NC -183 Receiver 
furnishes a means for the measurement of 
signal strength.of incoming phone or code 
signals. To utilize the S -Meter the fol- 

lowing control settings must be observed: 
R.F. GAIN at 10, A.V.C. -M.V.C. at A.V.C. 

and SELECTIVITY at OFF. The TRIMMER 
control should be adjusted for maximum S - 

Meter reading after a signal has been tuned 

in. All other control settings will not 

affect the S -Meter readings. 

4-1. Tube Failures 

In instances where a strong signal 

causes the S -Meter to read off -scale the 

S -Meter sensitivity may be lowered by re- 

tarding the R.F. GAIN control until an 

on -scale reading is obtained. Without dis- 
turbing the setting of the R.F. GAIN 
control the comparative strength of this 
strong signal may be compared with other 
signals. 

The sensitivity of the S -Meter is ad- 

justed as outlined in Section 1-7, to meet 

average operating conditions. The S -Meter 

sensitivity adjustment at the rear of the 

Receiver enables the operator to change the 

sensitivity to meet the needs of his own 

particular installation. 

SECTION 4. SERVICE AND TEST DATA 

The partial or complete failure of a 

vacuum tube in the Receiver may reduce the 

sensitivity, produce intermittent opera- 
tion, or cause the equipment to be com- 

pletely inoperative. If tube failure is 

suspected all tubes should be checked in 

suitable tube testing equipment, or by re- 

placement with tubes of proven quality. 
Care should be taken that any tubes removed 

for checking purposes be returned to their 

original sockets thereby reducing the ne- 

cessity for realignment. 

Tubes of the same type will vary 
slightly in their individual characteris- 

tics and this fact should be borne in mind 
when replacements become necessary. The 

high frequency oscillator and I.F. tubes 

should be chosen with care to select a re- 

placement which most nearly approaches the 

characteristics of the original tube. A 

replacement high frequency oscillator tube 

can be readily checked by noting any change 

in dial calibration, particularly in the 

amateur bandspread bands. Substitution of 

new I.F. amplifier tubes may possibly alter 
overall gain and selectivity characteris- 
tics. Instructions for realignment are 
given in detail in Section 6-2. 

4-2. Circuit Failures 

All components parts in the NC -183 Re- 

ceiver have been carefully selected to as- 

sure an ample factor of safety. Failure 

may occur in individual cases and the most 

common, excluding tubes, will probably be 

due to breakdown of a capacitor or resis- 

tor. Measurement of voltages in accord- 

ance with Section 4-4 will most likely in- 

dicate where failure has occurred. A by- 

pass capacitor which has failed may cause 
overload of associated resistors. These 

resistors should be checked for any change 

in resistance value. An overloaded or 
shorted resistor will sometimes be evi- 

denced by scorching or discoloration on the 

surface of the resistor. An open capaci- 

tor, often the cause of oscillation or loss 

of sensitivity, may be checked by temporar- 

ily connecting a good capacitor across it. 

Intermittently poor connections can usually 

be located by lightly tapping each part 
with a piece of insulating material. 

4-3. Stage Cain Measurements 

The sensitivity measurements listed 
below are made with the Receiver set up as 

specified in Section 3-2 except that the 

A.V.C. -M.V.C. switch must be set at M.V.C. 

and the A. F. GAIN control at 10. An 

output meter with an impedance to match the 

Receiver output circuit (8 or 500 ohms) 

should be connected to the output socket in 
place of the loud -speaker. A three -prong 
plug, similar to the loud -speaker plug, can 

be wired for connection of the output meter 

to the Receiver. It is important that the 
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proper output impedance matching be observ- 
ed, i.e., 8 or 500 ohms depending upon 
which terminals of the output socket are 
used. 

The high output lead of a signal gen- 
erator should be connected through a 0.001 
capacitor to the pin of the tube as speci- 
fied in the following table and the ground 
lead connected to the receiver chassis. 
The signal generator should be adjusted to 
deliver a test signal of 455 Kc. plus or 
minus 2 Kc. either modulated or unmodu- 
1 a ted. 

The BAND SWITCH must be set at 
the mid -position between the A and E bands. 

With 1 watt output at the audio output, 
socket the test signal should be within the 

limits specified below: 

MODEL NC -183 

TEF.1INAL TEST SIGNAL 

Mixer Grid 13± 3 Microvolts 
First IF Grid 170± 30 Microvolts 
Sec. Det. Grid 33,000± 6,000 Microvolts 

4-4. Voltage Tabulation 
All voltage measurements should be 

made using a high -impedance vacuum tube 
volt -meter. Readings taken with any other 
type of instrument will differ greatly from 
those shown on Figure No. 4. The control 
settings to be observed are shown on Figure 
No. 4. All voltages are measured between 
specified terminal and chassis. 
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PARTS LIST (Continued) 

MODEL NC -183 

Symbol Function Type Rating 

CAPACITORS (Continued) 

C-79 
C-80 
C-81 
C-82 
C -82A 
C -82B 
C-83 
C-84 
C-85 
C-86 
C-87 
C-88 

A.C. Line Bypass 
A.C. Line Bypass 
B plus Filter 

Power Supply Filter 
Power Supply Filter 
B Minus Bypass 
1st. Audio Coupling 
2nd. Audio Input Coupling 
2nd. Audio Input Coupling 
V-13, V-14, Cathode Bypass 
Audio Compensating 

Paper 
Paper 
Paper 
Elect. 
Elect. 
Elect. 
Elect. 
Paper 
Paper 
Paper 
Elect. 
Mica 

0.01 Mfd., 600 VIEW 

0.01 Mfd., 600 VDCW 

.1 Mfd., 400 VDCW 

10+10 Mfd. , 475 VIEW 

Part of C-82 
Part of C-82 

25 Mfd., 50 VDCW 

.01 Mfd., 600 WV 
.01 Mfd., 600 VDCW 

.01 Mfd., 600 VDCW 

25 Mfd., 50 VDCW 

.001 Mfd. 500 VDCW 

RESISTORS 

R-1 
R-2 
R-3 
R-4 
11-5 

R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
B-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 

Voltage Divider 
Voltage Divider 
Voltage Divider 
S -Meter Adjusting 
1st. R.F. Amp. Grid 
1st. R.F. Amp. Screen Filter 
1st. R.F. Amp. Plate Filter 
2nd. R.F. Amp. Grid 
2nd. R.F. Amp. Screen Filter 
2nd. R.F. Amp. Plate Filter 
Mixer Cathode 
Mixer Screen Filter 
Mixer Plate Filter 
1st. I.F. Grid Filter 
1st. I.F. Screen Filter 
1st. I.F. Plate Filter 
2nd. I.F. Screen Filter 
2nd. I.F. Plate Filter 
H.F. Osc. Grid 
H.F. Osc. Plate 
V.R. Dropping 
A.V.C. Amp. Grid 
R.F. Gain Control 
Voltage Divider 
Voltage Divider 
A.V.C. Amp. Screen Filter 
A.V.C. Amp. Plate Filter 
A.V.C. Load 
S -Meter Adjustment 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Variable 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Variable 

330 Ohms, 1/2 W. 

680 Ohms, 1/2 W. 

470 Ohms, 1/2 W. 

220,000 Ohms, 1/2 W. 

100,000 Ohms, 1/2 W. 

33,000 Ohms, 1/2 W. 

2,200 Ohms, 1/2 W. 

100,000 Ohms, 1/2 W. 

33,000 Ohms, 1/2 W. 

2,200 Ohms, 1/2 W. 

220 Ohms, 1/2 W. 

33,000 Ohms, 1/2 W. 

2,200 Ohms, 1/2 W. 

470,000 Ohms, 1/2 W. 

33,000 Ohms, 1/2 W. 

2,200 Ohms, 1/2 W. 

33,000 Ohms, 1/2 W. 

2,200 Ohms, 1/2 W. 

22,000 Ohms, 1/2 W. 

47,000 Ohms, 1/2 W. 

5,000 Ohms, 10 W. 

470,000 Ohms, 1/2 W. 

10,000 Ohms, 1 `14 W. 

1,000 Ohms, 2 W. 

1,000 Ohms, 2 W. 

100,000 Ohms, 1/2 W. 

2,200 Ohms, 1/2 W. 

33,000 Ohms, 1/2 W. 

2,000,000 Ohms, 
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PARTS LIST (Continued) 

Symbol Function Type Rating 

RESISTORS (Continued) 

R-30 
R-31 
R-32 
R-33 
R-34 
B-35 
R-36 
R-37 
R-38 
R-39 
R-40 
R-41 
R-42 
B-43 
R-44 
R-45 
R-46 
R-47 
R-48 
R-49 
R-50 
R-51 
R-52 
R-53 
R-54 
R-55 
R-56 
R-57 
R-58 
R-59 

S -Meter Adjusting 
A.V.C. Voltage Divider 
A.V.C. Voltage Divider 
A.V.C. Voltage Divider 
A.V.G Voltage Divider 
C.W. Osc. Grid Bias 
C.W. Osc. Screen Filter 
C.W. Osc. Screen Bleeder 
C.W. Osc. Plate 
Limiter Control 
2nd. Det. Load 
Limiter Plate Filter 
Limiter Load 
Tone Control 
Audio Gain Control 
1st. Audio Cathode 
Inverse Feedback Voltage Divider 
Inverse Feedback Voltage Divider 
1st. Audio Screen Filter 
1st. Audio Screen Bleeder 
1st. Audio Plate Load 
1st. Audio Plate Filter 
Phase Inverter Grid 
Phase Inverter Cathode Bias 
Phase Inverter Cathode Load 
Phase Inverter Plate Load 
V-14 Grid 
V-13 Grid 
V-13 & V-14 Cathode Bias 
Headphone Load 

Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Variable 
Fixed 
Fixed 
Fixed 
Variable 
Variable 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

150,000 Ohms, 1/2 W. 

470,000 Ohms, 1/2 W. 

470,000 Ohms, 1/2 W. 

270,000 Ohms, 1/2 W. 

220,000 Ohms, 1/2 W. 

47,000 Ohms, 1/2 W. 

100,000 Ohms, 1/2 W. 

100,000 Ohms, 1/2 W. 

220,000 Ohms, 1/2 W. 

100,000 Ohms, 

68,000 Ohms, 1/2 W. 

270,000 Ohms, 1/2 W. 

270,000 Ohms, 1/2 W. 

500,000 Ohms, 

500,000 Ohms, 

2,200 Ohms, 1/2 W. 

100 Ohms, 1/2 W. 

4,700 Ohms, 1/2 W. 

1,000,000 Ohms, 1/2 W. 

470,000 Ohms, 1/2 W. 

100,000 Ohms, 1/2 W. 

47,000 Ohms, 1/2 W. 

470,000 Ohms, 1/2 W. 

4,700 Ohms, 1/2 W. 

47,000 Ohms, 1/2 W. 

47,000 Ohms, 1/2 W. 

270,000 Ohms, 1/2 W. 

270,000 Ohms, 1/2 W. 

330 Ohms, 2 W. 

470 Ohms, 2 W. 

MISCELLANEOUS 

CF -1 
F -I 
I-1 
I-2 
I-3 
J-1 
J-2 
L-1 
L-2 
L-3 
L-4 

Crystal Fil ter 
A.C. Line Fuse 

S -Meter Lamp 

Dial Lamp 

Dial Lamp 

Phono Jack 
Phones Jack 
1st. B.F. Amp. Inductor 
1st. R.F. Amp. Inductor 
1st. R.F. Amp. Inductor 
1st. R.F. Amp. Inductor 

No. 47 

No. 47 

No. 47 

A Band 
B Band 
C Band 

D Band 

455 Kc. 
2 Amp., 250 Volts 
0.15 Amp., 6-8 Volts 
0.15 Amp., 6-8 Volts 
0.15 Amp., 6-8 Volts 
Single -Circuit 
Multi -Circuit 
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PARTS LIST (Continued) 

Symbol Function Type Rating 

MISCELLANEOUS (Continued) 

L-5 

L-6 

L-7 

L-8 

L-9 

L-10 

L-11 

L-12 

L-13 

L-14 

L-15 

L-16 

L-17 

L-18 

L-19 

L-20 

L-21 

L-22 

L-23 

L-24 

L-25 

L-26 

L-27 

L-28 

L-29 
M-1 

P-1 

P-2 

S-1 

S-lA 

S -1B 

S-2 

S- 2A 

S-28 

S-3 

S -3A 

S- 3B 

S-4 

S- 4A 

S -4B 

S-5 

S- 5A 

S- 5B 

1st. R.F. Ainp. Inductor 

2nd. R.F. Amp. Inductor 

2nd. R.F. Amp. Inductor 

2nd. R.F. Amp. Inductor 

2nd. R.F. Amp. Inductor 

2nd. R.F. Amp. Inductor 

1st. Det. Inductor 

1st. Det. Inductor 

1st. Det. Inductor 

1st. Det. Inductor 

1st. Det. Inductor 

CF -1 Input Tuning 

CF -1 Output Tuning 
T-1 Input Tuning 

T-1 Output Tuning 

T-2 Input Tuning 

T-2 Output Tuning 

H.F. Osc. Inductor 

H.F. Osc. Inductor 

H.F. Osc. Inductor 

H.F. Osc. Inductor 

H. F. Osc. Inductor 

T-3 Tuning 
T-4 Tuning 

Filter Choke 

Signal Strength Meter 

A.C. Line Cord and Plug 
A.C. Jumper Plug 

Gain Adjustment 

S -Meter Adjustment 

1st. R.F. Transformer Band Switch 

1st. R.F. Transformer Band Switch 

2nd. R.F. Transformer Band Switch 

2nd. R.F. Transformer Band Switch 

E Band 

A Band 

B Band 

C Band 

D Band 

E Band 

A Band 

B Band 
C Band 

D Band 

E Band 

Variable 

Variable 

Variable 

Variable 

Variable 

Variable 

A Band 

b Band 

C Band 
D Band 

E Band 

Variable 

Variable 

No. 80 

S -Meter 

Octal 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Iron -Core Inductor 

Iron -Core Inductor 

Iron -Core Inductor 

Iron -Core Inductor 

Iron -Core Inductor 

Iron -Core Inductor 

Iron -Core Inductor 

Iron -Core Inductor 

17 Henries 

2 Contact 

D.P. 5 Position 

S.P. 5 Position 

S.P. 5 Position 

D.P. 5 Position 

S.P. 5 Position 

S.P. 5 Position 

D.P. 5 Position 

S.P. 5 Position 

S.P. 5 Position 

D.P. 5 Position 

S.P. 5 Position 

S.P. 5 Position 

D.P. 5 Position 

S.P. 5 Position 

S.P. 5 Position 
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PARTS LIST (Continued) 

Symbol Function Type Rating 

MISCELLANEOUS (Continued) 

S-6 
S -6A 
S -6B 
S-7 
S -7A 
S -7B 
S-8 
S-9 
S -9A 
S -9B 
S-10 
S -10A 
S -10B 
S-11 
S-12 
S-13 
S-14 
S-15 
S-16 
T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
V-1 
V-2 
V-3 
V-4 
V-5 
V-6 
V-7 
V-8 
V-9 
V-10 
V-11 
V-12 
V-13 
V-14 
V-15 
V-16 
X-1 
X-2 
X-3 
Y-1 

1st. Det. Trans. Band Switch 

1st. Det. Trans. Band Switch 

Selectivity Control Switch 
H.F. Osc. Band Switch 

H.F. Osc. Band Switch 

A.V.C. Switch 
C.W. Osc. Switch 
Limiter Switch 
Radio -Phono Switch 
A.C. Line Switch 
Send -Receive Switch 
2nd. I.F. Transformer 
Det. Input Transformer 
A.V.C. Amp. Transformer 
C.W. Osc. Transformer 
Power Transformer 
Audio Output Transformer 
1st. R. F. Amp. 

2nd. R.F. Amp. 
Mixer 
H.F. Osc. 
1st. I.F. Amp. 

2nd. I.F. Amp. 

2nd. Det.-A.V.C. Det. 
A. V. C. Amp. 

C. W. Osc. 
Noise Limiter 
First Audio 
Phase Inverter 
Audio Output 
Audio Output 
Voltage Regulator 
Recti fier 
Battery Socket 
Accessory Connector Socket 
Output Socket 
Crystal Resonator 

Rotary 

Rotary 

Rotary 
Rotary 

Rotary 

Toggle 
Rotary 

Toggle 

Toggle 

6SG7 

6SG7 

6SA7 

6J5 
6SG7 

6SG7 

6116 

6AC7 

6SJ7 
6116 

6SJ7 
6J5 
6V6GT/G 
6V6GI/G 
OD3/VP- 150 

5U4G 

Octal 
Octal 
Three Pin 

D.P. 5 Position 
S.P. 5 Position 
S.P. 5 Position 
D.P. 5 Position 
S.P. 5 Position 
S.P. 5 Position 
D.P. 6 Position 
D.P. 5 Position 
S.P. 5 Position 
S.P. 5 Position 
D.P. 5 Position 
S.P. 5 Position 
S.P. 5 Position 
S.P.S. T. 
S. P. D. T. 
S. P. D. T. 
D.P. D. T. 
S. P. S. T. 
S. P. S. T. 
455 Kc. 

455 Kc. 

455 Kc. 

455 Kc. 

©John F. Rider 

www.americanradiohistory.com



NATIONAL CO PAGE 19--33 

NATIONAL COMPANY, INC. 

SECTION 6. ALIGNMENT DATA 

6.1. General 

All circuits in the NC -183 Receiver 
are carefully aligned, before shipment, us- 

ing precision test equipment insuring close 
conformability to the alignment frequency. 
No realignment of the various adjustments 
will be required, therefore, unless the Re- 

ceiver is tampered with or damaged in tran- 

sit. 

The necessity for any realignment can 
be determined by checking the performance 
of the Receiver against its normal opera- 
tion a$ outlined in Section 3. In no case 

should realignment be attempted unless 
tests indicate that such realignment is 

necessary. Even then, it must be remember- 

ed that the NC -183 is a communications Re- 

ceiver and should not be serviced or re- 

aligned by any individual who does not have 
a complete understanding of the functioning 
of the equipment and who has not had pre- 
vious experience adjusting a similar type 
of Receiver. 

Before proceding with the alignment of 
any circuit in the Receiver, the equipment 
must be set up as specified in Section 2-3, 

except that the antenna lead-in and loud- 
speaker must be disconnected. An output 
meter having an 8 or 500 ohm resistive load 
should be connected to the matching termi- 
nal on the Receiver's output socket. If it 
is so desired a high -impedance A.C. volt- 

meter may be connected to the phone output 
jack and used in place of the output meter. 

Alignment of the equipment may be di- 
vided into two major steps: 

(1) I.F. and A.V.C. Amplifier Align- 
ment. 

(2) General Coverage and Bandspread 
Alignment. 

MODEL NC -183 

(a) H.F. Oscillator 

(b) First Detector and R.F. Am- 

plifiers 
The circuits must be tuned in the 

above order when complete alignment is re - 

qui red. 

6-2. 1.F. and A.V.C. Amplifier Alignment 

The intermediate frequency of the NC - 

183 Receiver is 455 kilocycles, plus or 

minus 2 kilocycles. The exact frequency is 

determined by the quartz crystal resonator 

Y-1. 

The I.F. transformers, crystal filter, 

A.V.C. amplifier and C.W. oscillator trans- 

formers all have individual permeability - 

tuned iron core inductors with screw -type 

adjustments for alignment purposes. These 

adjustments are located on Figure No. 5. 

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 detector sec- 

tion of the main tuning capacitor C -3C and 

the grounded lead to any convenient ground- 

ed point on the chassis. This is a direct 

connection, no dummy antenna being requir- 

ed. 

0. 

at 

at 

at 

(2) 

(3) 

(4) 

(8) 

Set the C.W.O. switch at ON. 

Set the A.V.C. switch at M.V.C. 

Set the PHASING control at 

Set the SELECTIVITY control 

Set the A.F. GAIN control 

Set the P.F. GAIN control 

Turn the modulation of the signal 

generator off to provide a steady C.W. test 
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signal. 

Adjust the output attenuator of the 

signal generator to provide a signal of ap- 

proximately 100 microvolts and vary the 

tuning' control of the signal generator 
slowly between the frequencies of 453 and 

457 kilocycles. At some frequency between 

these limits the I.F. amplifier of the Re- 

ceiver will show a very sharply peaked re- 

sponse, as indicated on the output meter. 

This frequency is that of the crystal, Y-1, 

and I.F. alignment, as outlined below, is 

made to this frequency. The C.W.O. control 

must be set to provide an audible beat 

note; the presence of this beat note can 

readily be determined by temporarily con- 

necting headphones or a loud -speaker to the 

Receiver. 

While making I.F. amplifier adjust- 
ments, it will be necessary to retard the 

attenuator of the signal generator if I.F. 

amplifier gain increases to a point where 

overload occurs. Without altering the fre- 

quency setting of the signal generator set 

the SELECTIVITY and C.W.O. switches 
at OFF, and turn the modulation of the 

signal generator ON. The I.F. tuned 
inductors L-16 through L-21 should, at this 

point, each be carefully adjusted to give a 

maximum reading on the output meter. The 

order in which these adjustments are made 

is not important. 

To align the A.V.C. amplifier turn the 

A.V.C. -N.V.C. switch to A.V.C. Adjust L-27 

of transformer T-3 until a well-defined 
dip is observed in the output meter read- 

ings. The setting of L-27 where this dip 

occurs will provide maximum A.V.C. action. 

Turn the modulation of the signal gen- 

erator OFF and turn the C.W.O. switch 
ON and set the C.W.O. control at 0 at 

which setting the C.W. oscillator should 
be at zero beat with the test signal. If 

zero beat does not occur at 0, readjust the 

tuneable inductor L-28,of transformer T-4 
until zero beat does occur with the C.W.O. 

control set at 0. 

6-3. General Coverage and Bandapread 
Alignment 

The data given in this section applies 
to the alignment of the H.F. oscillator, 
first detector and R.F. amplifier stages. 
Since the main tuning capacitor and band - 
spread capacitor are connected in parallel 

on all bands General Coverage and Band - 
spread alignment are accomplished simultan- 

eously. The 6 meter band, A, is tuneable 

by Bandspread tuning only. 

The original alignment at National 

Laboratories is accomplished by the use of 

precision crystal -controlled test oscilla- 

tors. No realignment of bands B,C, D and 

E should be attempted unless a test signal 

source with an accuracy of better than 1% 

is available. For band A, 6 meters, the 

test signal source must have the accuracy 

of precision calibrated crystals. 

The need for realignment of the H.F. 

oscillator of bands B,C,D or E is indicated 

when the frequency calibration of the Re- 

ceiver is in error by more than 2% at the 

high frequency end of any one band. Re- 

alignment of the H.F. oscillator of band A 

is indicated by a calibration error of 

0.01%. Particular care should be taken 

when adjusting the high frequency oscilla- 

tor trimmers. It is imperative that the 

high frequency oscillator is set to operate 

at a frequency above the first detector and 

R.F. amplifier frequency and not below. 

This can be checked by tuning in the image 

signal which should appear 910 kilocycles 

lower on the receiver dial. If it is found 

that the image signal does not appear at 

this setting the H.F. oscillator is incor- 

rectly adjusted and the capacity of the 

H.F. oscillator trimmer must be decreased 

until the image and fundamental signals ap- 

pear at the correct setting. Bands B, C 
and D each have an inductance adjustment, 

L-23, L-24, L-25, and Band E has a variable 

capacitor, C-56, for H.F. Oscillator align- 

ment at the low frequency check point of 
these bands. After the H.F. oscillator is 

correctly calibrated the first detector and 

R.F. amplifier trimmers should be adjusted 
for maximum receiver gain as indicated on 

the output meter. 

Correction of tracking errors of the 

first detector and R.F. amplifier stages at 

the low frequency check point of bands B, 

C and D is accomplished by the adjustments 

listed on the Alignment Chart. The track- 

ing of the first detector and second R.F. 

amplifier stages may be checked by insert- 

ing a tuning wand into the opening of the 

coil form under test. Receiver gain should 

decrease the same amount on insertion of 

;he iron or brass end of the tuning wand. 
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The tracking of the first R.F. amplifier 
stage of bands B, C and D may be checked by 
rotating the TRIMMER control, C-2. If 

two definite peaks in output are orserved, 

while rotating the TRIMMER control, the 

first R.F. amplifier stage is tracking cor- 

rectly and the TRIMMER setting at either 
peak is correct. The lack of a peak in 

output or the presence of only one peak in- 

dicates the stage is not tracking properly 

and correction should be made. 

The locations of the adjustments re - 

MODEL NC -183 

ferred to on the Alignment Chart are shown 

on Figure No. 7. 

The control settings used for align- 
ment are as outlined in Section 3-2 except 

that the A.V.C.-M.V.C. switch should be at 

M.V.C. The following Alignment Chart gives 

the step by step procedure to follow in 
effecting alignment of each band. It is 

important that the chart of adjustments is 

adhered to in the order shown for each 
band. 

ALI(IVMFNT CHART 

Step Band 

Adjust Signal 

Source To: 

Set 

Gen. Cov. 

Dial At: 

Set 

Bandspread 

Dial At: 

Adjust To 

Receive 

Test Signal 

Adjust For 

Maximum Output 

1 A 56 Mc. ©(at 198 

on linear 

scale) 

56 Mc. C-47 C-18, C-9, C-2 

1 B 30.0 Mc. 30.0 Mc. Set Mark C-48 C-19, C -I1, C-2 
2 B 14.0 Mc. 14.0 Mc. Set Mark L-23 L-12, L-7, L-2 

3 B 30.0 Mc. 30.0 Mc. Set Mark C-48 Check Step 1. 

Repeat Steps 1, 2 

and 3 if necessary. 

1 C 11.0 Mc. 11.0 Mc. Set Mark C-50 C-20, C-12, C-2 

2 C 5.0 Mc. 5.0 Mc. Set Mark L-24 L-13, L-8, L-3 

3 C 11.0 Mc. 11.0 Mc. Set Mark C-50 Check Step 1. 

Repeat Steps 1, 2 

and 3 if necessary. 

1 D 4.0 Mc. 4.0 Mc. Set Mark C-52 C-21, C-13, C-2 
2 D 1.8 Mc. 1.8 Mc. Set Mark L-25 L-14, L-9, L-4 

3 D 4.0 Mc. 4.0 Mc. Set Mark C-52 Check Step 1. 

Repeat Steps 1, 2 

and 3 if necessary. 

1 E 1.5 Mc. 1.5 Mc. Set Mark C-54 C-22, C-14, C-2 

2 E 0.6 Mc. 0.6 Mc. Set Mark C-56 

3 E 1.5 Mc. 1.5 Mc. Set Mark C-54 Check Step 1. 

Repeat Steps 1, 2 

and 3 if necessary. 

NOME: Inductance adjustments (indicated by " L-") consist of a loop of wire inside coil 

form --bending the loop one way or the other adds or subtracts to the inductance. 

The Set Mark referred to above is located at 180 on the linear scale. 
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NATIONAL COMPANY, INC. MODEL NC -183 
PAGE 19-28 NATIONAL CO 

MODEL NC -183 NATIONAL COMPANY, INC. 

SECTION 5. PARTS LIST 

Symbol) Function Type Rating 

CAPACITORS 

C-1 Ant. Coupling Ceramic 250 Mmf., 500 WV 
C-2 Trimer Control Air Variable 
C-3 Main Tuning Air Variable 
C -3A 1st. R.F. Amp. Tuning Air Part of C-3 
C -3B 2nd. R.F. Amp. Tuning Air Part of C-3 

C -3C 1st. Det. Tuning Air Part of C-3 

C -3D H.F. Osc. Tuning Air Part of C-3 

C-4 Bandspread Tuning Air Variable 
C -4A 1st. R.F. Bandspread Tuning Air Part of C-4 
C -4B 2nd. R.F. Bandspread Tuning Air Part of C-4 

C -4C 1st. Det. Bandspread Tuning Air Part of C-4 
C -4D H.F. Osc. Bandspread Tuning Air Part of C-4 

C-5 1st. R.F. Amp. Grid Coupling Mica 0.001 Mfd., 300 VDCW 

C-6 1st. R.F. Screen Bypass Paper 0.01 Mfd., 600 W V 

C-7 1st. R.F. Amp. Plate Filter Paper 0.05 Mfd., 600 VDCW 

C-8 A Band 2nd. B. F. Coupling Ceramic 10 Minf. , 500 VDCW 

C-9 A Band 2nd. R.F. Trimer Mica Variable 
C-10 B Band 2nd. R.F. Coupling Ceramic 5 Mid. , 500 VDCW 

C-11 B Band 2nd. R.F. Trimmer Mica Vari able 
C-12 C Band 2nd. B. F. Trimer Mica Variable 
C-13 D Band 2nd. R. F. Trimer Mica Variable 
C-14 E Band 2nd. R.F. Trimer Mica Variable 
C-15 2nd. R.F. Amp. Grid Coupling Mica 0.001 Mfd., 300 VDCW 

C-16 2nd. R.F. Screen Bypass Paper 0.01 Mfd., 600 VDCW 

C-17 2nd. R F. Plate Filter Paper 0.05 Mfd., 600 VDCW 

C-18 A Band 1st. Det. Trimer Mica Variable 
C-19 B Bend 1st. Det. Trimer Mica Variable 
C-20 C Band 1st. Det. Trimer Mica Variable 
C-21 D Band 1st. Det. Trimer Mica Variable 
C-22 E Band 1st. Det. Trimer Mica Variable 
C-23 Mixer Cathode Bypass Paper 0.1 Mfd. , 400 VDCW 

C-24 Mixer Screen Bypass Paper 0.01 Mfd., 600 VDCW 

C-25 Mixer Plate Filter Paper 0.05 Mfd., 600 VCOV 

C-26 Crystal Filter Input Tuning Mica 510 M6nf., 500 VDC% 

C-27 Crystal Filter Bridge Ceramic 85 Mr f. , 500 VDC 

C-28 Crystal Filter Bridge Ceramic 50 Mn f. , 500 WON 

C-29 Crystal Filter Phasing Air Variable 
C-30 Crystal Filter Coupling Ceramic 10 Mnf., 500 VDCW' 

C-31 Selectivity Adjusting Ceramic 25 Mtnf., 500 VDCW 

C-32 Selectivity Adjusting Ceramic 100 Mmf., 500 VDCW 

C-33 Selectivity Adjusting Ceramic 100 Mmf., 500 VDCW 

C-34 Selectivity Adjusting Ceramic 50 Mmf., 500 VDCW 

C-35 Crystal Filter Output Tuning Mica 510 Mnf. 500 \DCW 

PARTS LIST (Continued) 

Symbol Function Type Rating 

CAPACITORS (Continued) 

C-36 1st. I.F. Grid Filter Paper 0.01 Mfd. , 600 VDCW 

C-37 1st. I.F. Plate Filter Paper 0.05 Mfd. , 600 VDCW 

C-38 1st. I.F. Screen Bypass Paper 0.01 Mfd., 600 VDCY, 

C-39 T-1 Primary Tuning Mica 510 Mmf. 500 VDCN 

C-40 T-1 Secondary Tuning Mica 510 Mrnf. , 500 VDCW 

C-41 2nd. I.F. Grid Filter Paper 0.01 Mfd., 600 VDCW 

C-42 2nd. I.F. Grid to A.V.C. Grid Coupling Ceramic 47 Mmf. 

C-43 2nd. I.F. Plate Filter Paper 0.05 Mfd. , 600 VDCW 

C-44 2nd. I.F. Screen Bypass Paper 0.01 Mfd., 600 VDCW 

C-45 T-2 Primary Tuning Mica 510 Mmf. , 500 VDCW 

C-46 T-2 Secondary Tuning Mica 510 M6nf., 500 VDCW 

C-47 A Band H.E. Osc. Trimmer Ceramic Variable 
C-48 B Band H.F. Osc. Trimer Ceramic Variable 
C-49 B Band H.F. Osc. Padder Mica .0085 M1fd. , 300 VDCN 

C-50 C Band H.F. Osc. Trimer Ceramic Variable 
C-51 C Band H.F. Osc. Padder Mica .0042 Mfd. , 300 VDCW' 

C-52 D Band H.F. Osc. Trimer Ceramic Variable 
C-53 D Band H.F. Osc. Padder Mica 1250 \inf. , 500 VDCN' 

C-54 E Band H.F. Osc. Trimer Ceramic Variable 
C-55 E Band H.F. Osc. Padder Mica 420 Mmf. , 500 WON 

C-56 E Band H.F. Osc. Padder Ceramic Variable 
C-57 H.F. Osc. Plate Coupling Mica .001 Mfd., 300 VDCW 

C-58 H.F. Osc. Grid Coupling Ceramic 100 \Inf. , 500 VDCW 

C-59 B Supply Filter Paper .1 Mfd. , 400 VIDI 

C-60 A.V.C. Amp. Screen Bypass Paper .01 Mfd. 600 VDCN 

C-61 A.V.C. Amp. Plate Filter Paper .05 Mfd. 600 VECW 

C-62 T-3 Tuning Mica 510 Mmf., 500 WOW 

C-63 A.V.C. Amp. to A.V.C. Pectifier Coupling Mica .001 Mfd. , 300 W W 

C-64 S -Meter Bypass Paper .01 Mfd. 600 VDCW 

C-65 A.V.C. Filter Paper .1 Mfd., 400 VDCW 

C-66 A.V.C. Filter Paper .1 Mfd. , 400 VDCW 

C-67 C.W.O. Tuning Air Variable 
C-68 G W.O. Tuning Mica 270 Mknf. , 500 VDCW 

C-69 C.W.O. Grid Coupling Mica 270 Minf. , 500 VDCW 

C-70 C.W.O. Screen Bypass Paper .1 Mfd., 400 VDCW 

C-71 Det. Plate to C.W.O. Plate Coupling Ceramic 10 Mmf., 

C-72 2nd. Det. Load Mica 270 Mmf. , 500 VDLìV 

C-73 Limiter Plate Filter Paper .1 Mfd. 400 VDCW 

C-74 Audio Coupling Paper .1 Mfd. 40D VDCN 

C-75 Tone Adjusting Paper .005 Mfd. 500 WO 
C-76 1st. Audio Cathode Bypass Elect. 10 Mfd., 50 WO; 
C-77 1st. Audio Screen Bypass Paper .25 Mfd. 400 VDCN 

C-78 1st. Audio Plate Filter Paper .1 Mfd., 400 \IX.W 
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PAGE 19-2 ARVIN 

MODEL 16OT, 161T, 
CHASSIS RE -232 

NOBLITT-SPARKS INDUSTRIES, INC. 

ALIGNMENT PROCEDURE 

PRELIMINARY: 

Output meter connection Across loudspeaker voice coil 

Output meter reading to indicate 200 mw (standard output) .8 volts 

Connection of generator ground lead Floating ground 

Generator modulation 

Position of volume control 

Position of dial pointer with variable fully closed 

30% 400 cyclees 

Fully clockwise 

Last mark at left end of dial 

1. Connect signal generator lead through a .05 uf. condenser to converter grid. Open tuning condenser. Set signal generator 

to 455 Kc. Tune I. F. Transformers for maximum output. 

2. Close tuning condenser and set pointer at end mark of dial. Open tuning condenser. Connect signal generator to test loop 

or to blue lead on set loop. Set signal generator to 1620 Kc. Tune trimmer on (C15C) oscillator section of tuning condenser 

for maximum output. 

3. Set signal generator to 1400 Kc. Adjust tuning shaft until maximum output is abtained. Tune R. F. trimmer (C15B) and 

antenna trimmer (C15A) on tuning condenser for greatest o utput. Reset tuning shaft until output is again a maximum. 

Retune R. F. and antenna trimmers. Repeat this cycle of op erations at 1400 Kc until no further increase of output can be 

obtained. Keep generator output at a low value to prevent detuning by A. V. C. action. 

4. Set signal generator to 600 Kc. Adjust tuning shaft for maximum output. Adjust tuning condenser plates for maximum 

output. 

Approximate stage bÿ stage sensitivities with 117V. AC line voltage and .8 V. output across voice coil, should be: I. F. grid, 

455 Kc - 10,000 uv.. Mixer grid, 455 Kc - 150 uv., Mixer gr id, 1000 Kc - 170 uv; Antenna, 14 00 Kc - 100 u%/m. 

TUBE LAYOUT 

LOOP ANTENNA 

©John F. Rider 
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Schematic 

NOBLITT-SPARKS INDUSTRIES, INC. 

PARTS LIST 
Schematic 

MODEL 160T, 161T, 
CHASSIS RE -232 

Location Part No. Description Location Part No. Description 
Rl, 9 C20060-334 Resistor, 330,000 Ohms, 1/4 W A19124 Snap -on Button for Mtg. 
R2 C20120-822 Resistor, 8200 Ohms, 1/4 W Rear Cover to Cabinet 
R3 C20060-223 Resistor, 22,000 Ohms, 1/4 W A19132. Dial Drive Cord 
R4 
R5 
R6 
R7 

C20060-685 Resistor, 6.8 Megohm, 1/4 W 
C20060-105 Resistor, 1 Megohm, 1/4 W 
C21554 Volume Control, 500,000 Ohms 
C20060-335 Resistor, 3.3 Megohm, 1/4 W 

A20149-8 
A19138-1 Spacer Eyelet for Mtg. 

Variable Condenser 
R8 C21553 Tone Control & Switch, 

500,000 Ohms 
A19205-3 Capacitor Mtg. Clip, for Mtg. 

Electrolytic Condenser 
R10, 12 C20060-151 Resistor, 150 Ohms, 1/4 W A19233-1 Socket, Wafer, Center Pin 
R11 Shielded 
R13 C20223-122 Resistor, 1200 Ohms, 2 W A19344-2 Idler Pulley 
R14 C200601473 Resistor, 47,000 Ohms, 1/4 W A19351 Dial Light Bulb, Mazda C47 
R15 C20060-473 Resistor, 6800 Ohms, 1/4 W A19361 Hair Pin Clip 
Cl C20067-102 Condenser, .001 uf. 200 V., P. T. A20040-9 Washer, Brown Felt behind knobs 
C2 C20069-501 Condenser, .0005 uf., 600 V., P. T. (Model 160-T) (10) 
C3 C20204-500 Condenser, .00005 uf., 500 V., 

Ceramic 
A20040-14 Washer, White Felt behind Knobs 

(Model 161-T) (10) 
C4 C20067-104 Condenser, .1 uf., 200 V., P. T. A20077-3 Grommet, Rubber for Mtg. 
C5 C20067-503 Condenser, .05 uf., 200 V., P. T. Variable Condenser 
°C6 A22110 Condenser, 20 uf., 150 V. Elect. A20216 -1B Speed Nut for Mtg. Name Plate (10) 
C7 C20068-503 Condenser, .05 uf., 400 V., P. T. A2022$ -1B Speed Nut for Mtg. 
C8 C20068-103 Condenser, .01 uf., 400 V., P. T. Name Plate (10) 
C9 C20226-221 Condenser, .00022 uf., 350 V., 

Ceramic 
A20229 -1B Speed Nut for Mtg. 

Speaker Baffle (10) 
C10 C20065-101 Condenser, .0001 uf., 500 V., A21330 Name Plate 

Mica A21346-2 Socket, Dial Light 
C11 C20068-202 Condenser, .002 uf., 400 V., P. T. E21536-1 Cabinet, Walnut (160-T) 
C12, 13 C20068-502 Condenser, .005 uf., 400 V., P. T. E21536-2 Cabinet, Ivory (161-T) 

x C14A, B A21578 Electrolytic Condenser, 50 uf., C21559 Dial Crystal 
150 V., 30 uf., 150 V. C21561 Grille 

°°C14A, B 022111 Electrolytic Condenser, 50 uf., C21562 Speaker Baffle 
150 V. 50 uf., 150 V. C21564 Dial Pointer 

C15A, B, C ÁD21569-1 Variable Condenser & A21568 Tuning Shaft 
Pulley Assy. C21579 Felt Baffle 

L1 AD21.57fi-1 Antenna Loop Assembly A21607 Carton, Complete with Fillers 
L2 AC21575-I R. F. Coil Assembly A217.37-1 Knob, Walnut (160-T) 
L3 A(21.576-1 Oscillator Coil Assembly A217.37-2 Knob, Ivory 0(161-T) 
T1 
T2 

AC21.572-1 1st I. F. Coil Assembly 
AC21573-1 2nd I. F. Coil Assembly 

A21979 Cabinet, Hear Cover Assembly, 
Walnut (160-T) 

T3 
Spk. 

AC21.577-1 Output Transformer Assembly 
C21570-1 Speaker, 5-1/4" P. M. 

A21980 Cabinet, Rear Cover Assembly, 
Ivory (161-T) 

P A21981 Dial Scale & Backing Plate 
A18254-1 Socket, Wafer, Plain Assembly 

° used on first 18000 sets produced. 
°° used on sets Produced after first 18,000. 

SPEAKER 

R6 
SW 

ORIO 

CI 

C151) 
O C9 

R7 

£05 

CIO 

T3 

*C6 

I C13 
RI 

®C3 
R3 

2 

C2 

C5 

C 14 A 
C 148 

eB 

LRI; 

I 

+Ot USED MN WHEN C14 IS 50-30*f 

3 

LOCATION OF PARTS UNDER CRASSI S 

Models 160T is in a walnut cabinet. Model 161T is in an ivory cabinet. The Chassis is the same in both models. 
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ARVIN PAGE 19-5 
NOBLITT-SPARKS INDUSTRIES, INC. MODELS 2143, S 2410P, CHASSIS RE -244, 

-255, -256, -259, -25L. 

PRELIMINARY: 
Output meter connection Across loudspeaker voice coil Output meter reading to indicate 50 MW (Standard Output) .4 volts Dummy antenna value to be used in series with generator output See chart below Connection of generator output lead See chart below Connection of generator ground lead Floating ground Generator modulation 30% 400 cycles Position of volume control Fully clockwise 

ALIGNMENT PROCEDURE 

With variable condeser closed, place top edge of pointer across center of top hole on dial backing plate. When adjusting Cl, place the set loop the same distance from and in the same position with respect to the chassis and batteries, as it would be when mounted in the cabinet. 

Position Frequency Dummy Generator Trimmers Adjusted in Function 
of of Antenna Output Order Shown for of Variable Generator Connection Maximum Output Trimmer 
Open 455 .05 mfd. 1R5 Grid Top & Bottom of IF IF 

(Stator of Trans. T2 & T1. 
CI) 

1400 1400 °Test Loop C2; Cl, Trimmers on Oscillator 
600 800 °Test Loop 

Variable Condenser 
°°Check Point 

Antenna 

° 
Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 8" diameter, placed about one foot from the set loop. If weak, adjust variable condenser plates for maximum output. 

The alignment procedure should be repeated in the original order for greatest accuracy. Always keep the output from the signal generator at its lowest possible value to make the AVC action of the receiver ineffective. 

OUTPUT 
TRANS, ----I I -- 

TU B E LAYOUT 

ON -OFF SWITCH 
AND VOLUME 

R4 & R6 WERE USJLYON MODEL 241 P 
RI I WAS LOCATED NEAR TFE 13X K CHASSIS FLANGE ON MODEL 2410 P. 

LOCATION OF FARIS UNDER CHASSIS 

LINE CORD 
SWISH 

TUNING 
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MODELS 2!1P, 21110), NOBLITT-SPARKS INDUSTRIES, INC. 
2L ].OP, CHASSIS RE -2t4, 
-255,-256,-259,-254 

Schematic 

241P, 244P & 2410P PARTS LIST 
Schematic 

Location Part No. Description Location Part No. Description 
R1 C20060-104 Resistor, 100,000 Ohm, 1/4 Watt T1 C21797-1 1st I. F. Coil Assy. 
R2 C20060-682 Resistor, 6800 Ohm, 1/4 Watt T2 C21797-2 2nd I. F. Coil Assy. 
R3 C20060-335 Resistor, 3.3 Megohm, 1/4 Watt T3 AC21799-1 Output Transformer Assy. 
R4 241 onlyC20060-470 Resitor, 47 Ohm, 1/4 Watt 
R4 2410-P cC20060-680 Resistor, 68 Ohms 1/4 Watt 

SR A20207-1 Selenium Rectifier, 
75 Ma., Federal 

R5 C21782 Volume Control & Switch, 
1 Megohm 

or A20207-2 Selenium Rectifier, 
100 Ma., Radio Receptor 

R6 C20060-106 Resistor, 10 Megohm, 1/4 Watt Spk C21768 Speaker, 4" P. M. 
R7 C20060-475 Resistor, 4.7 Megohm, 1/4 Watt Sw-2 A21051 -Slide Switch 
R8 C20060-684 Resistor, 680,000 Ohm, 1/4 Watt AP A21861 "A" Battery Cable & 
R9 C20120-824 Resistor, 820,000 Ohm, 1/4 Watt, 

+ or - 10% BP 
Terminal Strip 

A21842 "B" Battery Cable & 
R10 C20060-681 Resistor, 680 Ohm, 1/4 Watt Terminal Strip 
R11 C20070-101 Resistor, 100 Ohm, I Watt, 

+ or - 10% 
P B20246-1 Line Cord & Plug Assy. 

°AA21957-( )Cabinet Assy., Front Sec., with 
R12 C20070-182 Resistor, 1800 Ohms, 1 Watt, 

+ or - 10% 
Grill Cloth & Latch 

°C21766-( ) Handle 
R13 A21816 Resistor, 1850 Ohms, 10 Watt, 

+ or - 10% 
°A21764-() Knob 
A21801 Line Cord Hook 

R14 C20060-222 Resistor, 2200 Ohms, 1/4 Watt A21802 Spring, Hinge (Set of two) 
R15 C20060-471 Resistor, 470 Ohms, 1/4 Watt A21803 Mtg. Stud for Handle 
Cl, C2 C19822 Condenser, Variable A21241 -1A Speed Nut for Mtg. Handle 
C3 C20067-503 Condenser, .05 uf., 

200 Volts, P. T. 
(Set of two) 

A21838 Carton (Complete with Fillers) 
C4 C20068-503 Condenser, .05 uf., 

400 Volts, P. T. 
A21785 Tuning Shaft 
A20077-3 Grommet, Variable Con. Mtg. 

C5 C20065-101 Condenser, .0001 uf., 
500 Volts, Mica 

A19138-1 Eyelet Spacer, 
Variable Condenser Mtg. 

C6 C20068-103 Condenser, .01 uf., 
400 Volts, P. T. 

A19361 Hair Pin Clip for Tuning Shaft 
A19132 Dial Drive Cord 

C7 C20065-251 Condenser, .00025 uf., 
500 Volts, Mica 

°A21783-() Pointer 
A21792 Spring Clip, IF Coil Mtg. 

C8 C20069-202 Condenser, .002 uf., 
600 Volts, P. T. 

A19133 Spring, Dial Cord 
A20243-3 Socket, Miniature, Shielded 

C9 A21815 Condenser, Electrolytic, 40-20 uf., 
150 Volts, 100 uf., 10 Volts 

A20243-1 Socket, Miniature, Unshielded 
A21851-1 Socket, Loctal Molded 

L1 °AC21795-OAntenna Loop & A21852 Electrolytic Mtg. Wafer 
Cabinet Back Assy. AC21858-1 Battery Clip Assy. 

L2 AC21796-1 Oscillator Coil Assy. C2I767-1 Spring Latch 

° When ordering these parts use the following dash numbers 
Ivory - 1 for handle, '; for all other Cabinet Parts; Red - 1 

Tan - 1 for Pointer & handle -3 for knobs, -4 for Cabine 
Green - 1 for Pointed, -5 for knobs Cabinet parts & handl 

Model Number & Chassis Number Combinations. 

as suffixes to the Part numbers. 
for all Colored Parts; 

t parts; 
e. 

Model Chassis Model Chassis 
241P Ivory Re -244 241P Red RE -245 
241P Tan RE -255 244P Green RE -259 

The above Chassis are identical except for Colored parts Mo 
Tan, all using the same Chassis Number. It has Certain Circui 

G9A 
40 

C4 
05 - RII 

100 

EARLY PRODUCTION 

2410 P 

R13 

1850 

R12 

1800 

C 4 C 9A 

05 I 
I 

RII R13 
100 68 1850 

LATE PRODUCTION 680HM 
RESISTOR ADDED TO REDUCE 
THE RECTIFIER TEMPERATURE 

R12 
1800 ^/-- - B 

del 2410 P - Chassis RE -254 was produced in Red, Ivory & 
t Variations which are covered in this bulletin. 

DIAL STRING 
ARRANGEMENT 
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MODELS 2)j2T, 243T, NOBLITT-SPARKS INDUSTRIES, INC. 
CHASSIS RE -251 

ALIGNMENT PROCEDURE 
PRELIMINARY. 

Output meter connection Across loudspeaker voice coil 
Output meter reading to indicate 200 milliwatts (standard output) 0.8 volts 
Dummy antenna to be in series with signal generator out -put -_ See chart below 
Connection of generator ground lead - _ Floating ground 
Generator modulation 30% 400 cycles 
Position of Volume Control Fully clockwise 
Position of pointer with variable fully closed 55 on dial 

Position Generator 
of Generator Dummy Output Trimmers Trimmer Approximate 

Variable Frequency Antenna Connection Adjusted Function Sensitivity 

Open 455 Kc .05 uf. 12SA7 Grid 2 trimmers IF 3000 uv. 
(Stator of C-1) on IF. Trans. 

1400 Kc 1400Kc .00005 uf. Antenna Lug with°OC-2 Oscillator 360 uv. 
Hank Removed 

"Since the antenna section of the variable has no trimmer, the rotor of the variable should be rocked back and forth on both 
sides of 1400 Kc while adjusting the oscillator trimmer for maximum output. This is to obtain the combination of rotor and 
trimmer setting to give perfect tracking of the two sections of the variable condenser and consequently give maximum output. 
Check sensitivity at 600 Kc. If weak, adjust antenna section pla tes for maximum output at 600 Kc. Tracking of the condenser 
at points other than 1400 Kc is accomplished by bending the outside plates on the variable condenser rotor which are cut for 
this purpose. When bending plates to track the condenser at an y given frequency, keep in mind the fact that this will effect 
the tracking at all frequencies below that point. A tuning wand is very helpful in checking the tracking of this condenser, to 
indicate whether more or less capacity is needed. 
The alignment procedure should be repeated stage by stage in the original order for greatest accuracy. 
Always keep the output from the test oscillator at its lowest possible value to make the AVC action of the receiver ineffective. 

REF. 
NO. DESCRIPTION 
RI C20060-334 Resistor, 330,000 Ohms, 1/4 W. 
R2 C20060-223 Resistor, 22,000 Ohms, 1/4 W. 
R3 C20080-475 Resistor, 4.7 Megohms, 1/4 W. 
R4 A19177 Resistor, 47 Ohms, 1 W. 
R5 C21630 Resistor, 2 Megohms, 

volume control and switch 
R6 C20060-156 Resistor, 15 Megohms, 1/4 W. 
R7 C20060-474 Resistor, 470,000 Ohms, 1/4 W. 
R8 C20060-105 Resistor, 1 Megohm, 1/4 W. 
R9 C20060-150 Resistor, 15 Ohms, 1/4 W. 
R10 C20060-151 Resistor, 150 Ohms, '4 W. 
R11 C20070-222 Resistor, 2,200 Ohms, 1 W. 
Cl, C2 C22047 Condenser, variable 
C3 C20067-503 Condenser, .05 uf., 200 V. 
C4, C8 C20068-503 Condenser, .05 uf., 400 V. 
C5 C20065-500 Condenser, .00005 uf., 500 V. 

REF. 
NO. DESCRIPTION 
C6, C9 C20065-101 Condenser, .0001 uf., 500 V. 
C7, C10 C20069-202 Condenser, .002 uf., 500 Y. 
C11A Condenser, 40 uf., 150 V. 
C11B 
C11C 
C12 
L1 
L2 
T1 
T2 

Spk. 
P 

A19176 Condenser, 20 uf., 150 V. 
Condenser, 20 uf.. 25 V. 

C20068-103 Condenser, .01 uf., 400 V. 
AC18255-1 Coil, antenna 
AC18256-1 Coil, oscillator 
AC18257-1 Coil, i. f. 
AC18258-1 Output transformer 
°C100 

() 

°E22029-( ) 
Cabinet 
Cabinet back cover °C222 
Knob, tuning 

°C22049-1 ) Knob, volume 
C21626 Speaker 
B20257-1 Line cord and plug assembly 

°Be sure to use the dash number as outlined in the chart below when ordering colored parts: 

MODEL 
242T 
Ivory 
243T 
Yellow 
243T 
Green 
243T 
Red 

CABINET 
E22029-2 
Ivory 
E22029-3 
Yellow 
E22029-5 
Green 
E22029-8 
Red 

REAR COVER 

C19560-2 
Ivory 
C19560-3 
Yellow 
C19560-5 
Green 
C19580-6 
Red 

VOL. KNOB 

A22049-1 
Light Tan 
A22049-2 
Lt. Blue 
A22049-5 
Banana Yellow 
A22049-3 
Pale Yellow 

TUN. KNOB 

C22028-1 
Light Tan 
C2.2028-2 
Lt. Blue 
C22028-5 
Banana Yellow 
C22028-3 
Pale Yellow 

SPECIFICATIONS 
FREQUENCY RANGE 

Broadcast 540-1600 kc 
IF 455 kc 

TUBES AND FUNCTIONS 
12SA7 Mixer -oscillator 
12SQ7 Detector - AVC-AF. 
50L6GT Output 
35Z5GT Rectifier 

POWER SUPPLY 
105-125 Volts, AC -DC, 30 Watts 

POWER OUTPUT 
Type: Beam tube 
Undistorted .8 Watts 
Maximum 2.5 Watts 
Plate Load 2000 Ohms 

LOUD SPEAKER 
Type: Permanent magnet 
Size: 4 inch 
Voice coil impedance 3.2 Ohms 

©John F. Rider 
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MODELS 264.T, 265T, NOBLITT-SPARKS INDUSTRIES, INC. 
CHASSIS RE -265 

ALIGNMENT PROCEDURE 

PRELIMINARY: 

Output meter connection Across loudspeaker voice coil 

Output meter reading to indicate 200 mw (standard output) .8 volts 

Connection of generator ground lead Floating ground 

Generator modulation. 30% 400 cyclees 

Position of volume control Fully clockwise 

Position of dial pointer with variable fully closed Last mark at left end of dial 

1. Connect signal generator lead through a .05 uf. condenser to converter grid. Open tuning condenser. Set signal generator 

to 455 Kc. Tune I. F. Transformers for maximum output. 

2. Close tuning condenser and set pointer at end mark of dial. Open tuning condenser. Connect signal generator to test loop 

or to blue lead on set loop. Set signal generator to 1620 Kc. Tune trimmer on (C15C) oscillator section of tuning condenser 

for maximum output. 

3. Set signal generator to 1400 Kc. Adjust tuning shaft until maximum output is abtained. Tune R. F. trimmer (C15B) and 

antenna trimmer (C15A) on tuning condenser for greatest output. Reset tuning shaft until output is again a maximum. 

Retune R. F. and antenna trimmers. Repeat this cycle of op erations at 1400 Kc until no further increase of output can be 

obtained. Keep generator output at a low value to prevent detuning by A. V. C. action. 

4. Set signal generator to 600 Kc. Adjust tuning shaft for maximum output. Adjust tuning condenser plates for maximum 

output. 

Approximate stage by stage sensitivities with 117V. AC line voltage and .8 V. output across voice coil, should be: I. F. grid, 

455 Kc - 10,000 uv., Mixer grid, 455 Kc - 150 uv., Mixer grid, 1000 Kc - 170 uv; Antenna, 14 00 Kc - 100 uv/m. 

TUBE LAYOUT 

Ô 

TONE 

LOOP ANTENNA 

a 

ON-OFF SW. TUNING 

©John F. Rider 
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NOBLITT-SPARKS INDUSTRIES, INC. MODELS 264T, 265T, 
CHASSIS RE -265 

PARTS 
Schematic 
Location Part No. Description 

R1, 9 C20060-334 Resistor, 330,000 Ohms, Y4 W 

R2 C20120-822 Resistor, 8200 Ohms, ya W 
R3 C20060-223 Resistor, 22,000 Ohms, 1 W 
R4 C20060-685 Resistor, 6.8 Megohm, 'fa W 
R5, R16 C20060-105 Resistor, 1 Megohm, r/a W 
R6 C21404-1 Volume Control, 1 Megohm 
R7 C20060-335 Resistor, 3.3 Megohm, Y4 W 
R8 C21405-1 Tone Control & Switch, 

500,000 Ohms 
RIO, 12 C20060-151 Resistor, 150 Ohms, 3/a W 
R l C20060-150 Resistor, 15 Ohms, 3/4 W 
R13 C20223-122 Resistor, 1200 Ohms, 2 W 
R14 C20060-473 Resistor, 47,000 Ohms, ya W 
R15 C20060-682 Resistor, 6800 Ohms, Pa W 
Cl C20067-102 Condenser, .001 uf., 200 V., P. T. 
C2 C20069-501 Condenser, .0005 uf., 600 V., P. T. 
C3 C20204-500 Condenser, .00005 uf., 500 V., 

Ceramic 
C4 C20067-104 Condenser, .1 uf., 200 V., P. T. 
C5 C20067-503 Condenser, .05 uf., 200 V., P. T. 
°C8 A22110 Condenser, .20 uf., 150 V. Elect. 
C7 C20068-503 Condenser, .05 uf., 400 V., P. T. 
C8 C20088-103 Condenser, .01 uf., 400 V., P. T. 
C9 C20228-221 Condenser, .00022 uf., 350 V., 

Ceramic 
C10 C20065-101 Condenser, .0001 uf., 500 V., 

Mica 
Cll C20068-202 Condenser, .002 uf., 400 V., P. T. 
C12, 13 C20068-502 Condenser, .005 uf., 400 V., P. T. 
°C14Á, B A21578 Electrolytic Condenser, 50 uf., 

150 V., 30 uf., 150 V. 
C14A, B C22111 Electrolytic Condenser, 50 uf., 

150 V. 50 uf., 150 V. 
C15A, B, AD22154-1 Variable Condenser & 

C Pulley Assy. 
L1 AD21574-1 Antenna Loop Assembly 
L2 AC21575-1 R. F. Coil Assembly 
L3 AC21576-1 Oscillator Coil Assembly 
Ti AC21572-1 1st I. F. Coil Assembly 
T2 AC21573-1 2nd I. F. Coil Assembly 
T3 AC21577-1 Output Transformer Assembly 

LIST 
Schematic 
Location Part No. 

Spk. 
DL 
P 
SW 

C21331 
A19351 
B20138-12 
C22157 
R21379-3 
R21379-4 

A21700 
A19361 
A19205-3 

A19132 
AC21377-1 
D22152 
D21365 
C21426 
C21498 
A20077-3 

A20202-2 
C21427 
C21428 
C22150 
C22151 
A21330 
D21434 
A20196-2 

A20198-4 

A21442 
A21348-2 
A19233-1 

A18254-1 
A19579 
A10138-1 

A19295 
A20040-9 

Description 
Speaker, 5-1/4" P. M. 

Dial Light Bulb 
Line Cord and Plug Assembly. 
Switch On -Off 
Cabinet Mahogany 264-T 
Cabinet Bleached 

Mahogany 265-T 
Carton Complete with Fillers 
Clip, Hairpin for Tuning Shaft 
Clip, Electrolytic Condenser 

Mounting 
Cord, Dial Drive 
Dial Pointer 
Dial Scale 
Escutcheon Clear Lucite 
Grille, Cabinet Front 
Grille Felt 
Grommet, Rubber under 

Variable Condenser 
Idler Pulley (Quantity of 5) 
Knob, Volume 
Knob, Tuning 
Knob, On -Off 
Knob, Tone 
Name Plate 
Rear Cover 
Rivet, Tubular, Shoulder (For Mtg. 

Idler Pulley Qty. of 5) 
Rivet, Tubular, Shoulder (For Mtg. 

Idler Pulley Qty. of 5) 
Shaft, Tuning 
Socket, Dial Light 
Socket, Tube, Wafer 

Center Pin Shielded 
Socket, Tube, Wafer Plain 
Socket, Speaker 
Spacer Eyelet, Variable 

Condenser Mounting 
Spring, Dial Drive Cord 
Washers, Brown Felt, 

Behind Knobs (Qty. of 10) 

°C6 Part C22110 was used only on sets where C14 was Part 21578 50-30 mfd. Part 21578 was replaced by Part 22111, 

50-50 mfd. in later production. 

CI 

0 
RIO 

C12 

*X) 

CIO 

R8 
T3 

*C6 

R3 W 

R15 

C5 

C7 I 

CI 4A 
C14 

L2 

LICI2 

ORI 

ORI 2 

RI 3 

C4 

USED ONLY WHEN CI4 IS 50-30af 

LOCATION OF PARTS UNDER CHASSIS 

©John F. Rider 
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IODELS A 
HASSI":.i RE- 

AA . 
TI_ 

ANTENNA I 

HANK I 

1 

INDICATES / 
GROUND TO 

CHASSIS BASE 

C3 
05 

f l 
pJ 

NOBLITT-SPARKS INDUSTRIES, INC. 
0 

IL SA7 pop VOLTS 
100 VOLT 

L_ 
m 

Y 

50L6GT T4 
120 VOL Tsr - -1 

pi 

1111.11 

R4 
22K 

R7 
2 MEG. 

2 
47 
MEG 

R6 
15 MEG 

0001 

4706 

RB 
2 
20 

R3 
150 

Ia I 
I 

.DC01 
7 

CII 

20 

FLOATING GROUND 

330K} I 

c4 
£6 

P 

TC4 o6 

C 
RIO 

2.2 K 

R9 
47 -..-C10 

40 

35Z5GT RII 
15 

o 
C 

C-10 
C-11 
C 12 

R-1 

R-7 

C 

ut- 
2 

Cº1 

L R-: 

O 
6 

R-9 

-3 

r24 A 

'gegOO C9 T 
c -a e 

125 VOLTS 

El I 

SPKR 

CODE 
M MEGOHM 
K .1000 OHM 

LOCATIOR OF PARTS 1 ND65 CHASSIS 

Model 444 -AH is the same as Model 444 except for the handle and cabinet. 
Model 442 is wired from the same Schematic Diagram as the Model 444 and 444 -AH but has different components as 
indicated in the Parts List. 
Some of the first Model 442 chassis had the same components as the Model 444 chassis except for the chassis base. 
The symbol CR1 on the Schematic Diagram represents a capristor which contains a .002 condenser and a 1 megohm re- 
sistor in one unit. This is used only on the Model 442. 

FREQUENCY RANGE 
Broadcast 
1F 

540-1600 kc 
455 kc 

TUBES AND FUNCTIONS 
12SA7 
12SQ7 
50L6GT 
35Z5GT 

POWER SUPPLY 
105-125 Volts AC -DC, 35 Watts 

REF. 
NO. 

R1 
*R2 

C4 
C6 

**C6 
C7 

**C7 
*C8 

**C8 
*C9 

**C9 

*Used on Model 442 only. 
**Used on Model 444AB only. 

Mixer -oscillator 
Detector-AVC-AF 

Output 
Rectifier 

PART NO. DESCRIPTION 

C20060-475 
Part of A21642 

C20060-105 
C20060-151 
C20060-228 
C20060-384 
C20060-156 

C21680 
C20060-474 

R4 
R6 
R6 
R7 
R8 
R9 AI9177 
R10 C20070-222 
Ell C20060-150 
Cl, C2 B17116 
C C20067-503 

C20068-603 
A21643 
C20066-500 

A21646 
C20065-101 
C20068-202 
C20069-202 
C20203-103 
C20068-103 

POWER OUTPUT 
Type: Beam tube 
Undistorted .8 Watts 
Maximum 2.5 Watts 
Plate load 2000 ohms 

LOUD SPEAKER 
Type: Permanent magnet 
Size: 4 inch 
Voice coil impedance 3.2 ohms 

PARTS 

Resistor, 4.7 megohms, 1/4 watt 
Resistor, 1 megohm 
Resistor, 1 megohm, 4 watt 
Resistor, 150 ohms, watt 
Resistor, 22,000 ohms, 1/ watt 
Resistor, 330,000 ohms, 1/4 watt 
Resistor, 15 megohms, 1/4 watt 
Resistor, 2 megohms, Vol. control & sw. 
Resistor, 470,000 ohms, 1A watt 
Resistor, 47 ohms, 1 watt 
Resistor, 2,200 ohms, 1 watt 
Resistor, 15 ohms, 1/4 watt 
Condenser, variable 
Cohdenser, .05 mfd., 200 volt 
Condenser, .05 mfd., 400 volt 
Condenser, .00005 mfd 
Condenser, .00006 mfd., 500 volt 
Condenser, .0001 mfd. 
Condenser, .0001 mfd., 600 volt 
Condenser, .002 mfd., 400 volt 
Condenser, .002 mfd., 500 volt 
Condenser, .01 mfd., 350 volt, ceramic 
Condenser, .01 mfd., 400 volt 

LIST 
REF. PART NO. 
NO. 

C10) 
C11) A19176 
C12) 
T1 
T2 
T3 
T4 

*Spk. 
* *Spk. 

C5 
*CR -1 

AC18255-1 
AC18256-1 
AC18257-1 
AC18258-1 

A18268 
*D16611-2 

**E18124-8 
A18692-2 

*A18261-3 
A21682 

A18262-3 
C21626 
B17209 
C20068-502 

A21642 

59A17010 
A21635 

**A21686 
B20237-1 

DESCRIPTION 

Condenser, 40 mfd., 150 volt 
Condenser, 20 mfd., 150 volt 
Condenser. 20 mfd.. 25 volt 
Coil, Antenna 
Coil, Oscillator 
Coil, L F. 
Output Transformer 
Dial Scale Emblem 
Cabinet, Black 
Cabinet, Ivory 
Knob, Tuning, Ivory 
Knob, Tuning, Ivory 
Knob, Volume, Ivory 
Knob, Volume, Ivory 
Speaker 
Speaker 
Condenser, .005 mfd., 400 volt 
Capristor, 002 uf., condenser and 

1 megohm Resistor 
Handle 
Carton with Fillers 
Carton with Fillers 
Line Cord and Plug Assembly 

©John F. Rider 
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MODELS 547 , .51+7A, 
CHASSIS RE -242 

NOBLITT-SPARKS INDUSTRIES, INC. MODEL S }1 1 1 J 4 1: ) n u, 
ALIGNMENT PROCEDURE 

PRELIMINARY: 
Output meter connection 
Output meter reading to indicate 200 milliwatts (standard output) 
Dummy antenna to be in series with signal generator output 
Connection of generator ground lead 
Generator modulation 

CHASSIS RE -91, 
RE -200 

Across loudspeaker voice coil 
0.8 volts 

-See chart below 
Floating ground 

30% 400 cycles 
Position of Volume Control Fully clockwise 
Position of pointer with variable fully closed 54 on dial 

Position Generator Dummy Generator Trimmers Trimmer Approximate 
of Frequency Antenna Output Adjuster Function Sensitivity 

Variable Connection 
Open 455 Kc .05 of 12SA7 Grid 

(Stator of C-1) 
2 trimmers 
on top of T-3 

IF 3000 uy 

1400 Kc 1400 Kc .00005 of *Antenna lug ..0-2 Oscillator 360 uy 
with Ant. Removed 

"Since the antenna section of the variable has no trimmer, the rotor of the variable should be rocked back and forth 
on both sides of 1400 Kc while adjusting the oscillator trimmer for maximum output. This is to obtain the combination 
of rotor and trimmer setting to give perfect tracking of the two sections of the variable condenser and consequently 
give maximum output. 
Check sensitivity at 600 Kc. If weak, adjust antenna section plates for maximum output at 600 Kc. Tracking of the 
condenser at points other than 1400 Kc is accomplished by bending the outside plates on the variable condenser rotor, 
which are cut for this purpose. When bending plates to track the condenser at any given frequency, keep in mind the 
fact that this will affect the tracking at all frequencies below the point where the plates are bent. A tuning wand is 
very helpful in checking the tracking of this condenser, to indicate whether more or less capacity is needed. 
The alignment procedure should be repeated stage by stage in the original order for greatest accuracy. 
Always keep the output from the test oscillator at its lowest possible value to make the AVC action of the receiver 
ineffective. 

OUTLINE FOR TUBE LAYOUT 

MODELS 4142, 1l1;1TAH, 

CHASSIS RE -91, RE -200 

MODELS 51.}.7, 54.7A, 
CHASSIS RE -2L2 

PRELIMINARY: 
Output meter connection 

ALIGNMENT PROCEDURE 

ounJnFFORruRhIAYOUr 

loudspeaker voice coil 
Output meter reading to indicate 200 milliwatts (standard output) 0.8 volts 
Dummy antenna to be used in series with generator output See chart below 
Connection of generator output lead See chart below 

Floating ground 
30% 400 cycles 

Fully clockwise 
Horizontal 

distance from the chas - 

Across 

Connection of generator ground lead 
Generator modulation 
Position of Volume Control 
Position of dial pointer with variable fully closed 

Place the set loop in the same position with respect to the rear of the chassis, and the same 
sis, as it would be with the set mounted in the cabinet. 

Position 
of 

Variable 
Open 

1400 

600 

Frequency 
of 

Generator 
455 

1400 

600 

Dummy 
Antenna 

.05 mfd. 

Generator 
Output 
Connection 
12SA7 Grid 

(Stator of C-1) 
'Test Loop 

'Test Loop 

'Standard Hazeltine Test Loop Model 1150 or 3 turns 
set loop. 
The alignment procedure should be repeated in the original order for greatest accuracy. Always keep the output from 
the signal generator at its lowest possible value to make the AVC action of the receiver ineffective. 

Function 
of 

Trimmer 
IF 

Osc. 
Ant. 

Trimmers Adjusted 
In Order Shown 
For Maximum Output 
Top of 2nd & 1st 
IF trans. T2 & Tl 
C2; Cl, Trimmers on 
Variable Condenser 
Check Point (If weak, 
adjust variable plates for 
maximum output.) 

of wire about 6" in diameter, placed about one foot from the 

©John F. Rider 
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CHASSIS RE -2L2 
12SA7 

90 V 

C9 
05 T ' 

CHASSIS - 
GROUND' 

117.p 
VOLTS - 

A.G. 

SW 

NOBLITT-SPARKS INDUSTRIES, INC. HO JELS 51.17, 54-7A, 

R3 
15 MEG 

FLOATING GROUND 

12S07 I2SA7 12SK7 50L6 3525 

/7\ /\ 
C9 ® ®-Ò (2)-(1, 0 ® 0`72) 0- 

0 aT 

NOTE. TUBE SOCKETS ARE VIEWED FROM UNDER SIDE OF CHASSIS. 
VOLTAGE READINGS SHOWN AT SOCKET PRONGS ARE 
TO FLOATING GROUND AND ARE TAKEN WITH NO SIGNAL. 
A.C. LINE VOLTAGE AT 117 VOLTS. WHERE NO READING 

IS GIVEN, THE VOLTAGE IS ZERO OR TOO LOW TO READ. 

LOUD SPEAKER 
Type: Permanent magnet 
Size: 4 inch 
Voice coil impedance 3.2 ohms 

FREQUENCY RANGE 
Broadcast 540-1600 kc 
IF 455 kc 

TUBES AND FUNCTIONS 
12SA7 Mixer -oscillator 
12SK7 IF Amp. 
12SQ7GT DET-AVC-AF 
50L6GT Output 
35Z5GT Rectifier 

POWER SUPPLY 
105-125 Volts AC -DC, 35 Watts 

POWER OUTPUT 
Undistorted .8 Watts 
Maximum 2.5 Watts 
Plate load 2000 ohms 

REF. PART NO. DESCRIPTION 
NO. 

R2 
R3 
R4 
R5 
R7 
RS 
R.9 
R10 
R11 
Cl, C2 
C4 
CO 
C7 

PARTS LIST 

C20060-223 Resistor, 22,000 ohm. 1/4 w 
C20060-156 Resistor, 15 megohm, 1/q w 
C20060-225 Resistor, 2.2 megohm, 4 w 
B17291 Volume control & sw., 1 megohm 
C20060-474 Resistor, 470,000 ohm, 1/4 w 
C20060-151 Resistor, 150 ohm, I,/4 w 
C20060-334 Resistor, 330,000 ohm, 1/4 w 
C20070-152 Resistor, 1,500 ohm 1 w 
C20060-150 Resistor, 15 ohm. 1/4 w 

B18869 Variable condenser 
A21643 Condenser, .00005 mfd., molded 
C20208-501 Condenser, .0005 mfd., 300 volt ceramic 

A19136 Condenser, elect., 40-20 mfd., 150 V, 
20 mfd. - 25 V 

CS C20068-303 Condenser, .03 mfd., 400 volt P. T. 
C9 C20068-603 Condenser, .05 mfd., 400 volt, P. T. 
C10 C20067-603 Condenser, .05 mfd., 200 volt, P. T. 
C11 C20068-109 Condenser, .1 mfd., 400 volt, P. T. 
CR1 A21660 Capristor, 4.7 meg. resistor, .01 ufd. 

condenser 
CR2 A21659 Capristor, 470 K resistor, .002 ufd. 

and .0005 ufd. condenser 
T1 AC21647-1 Antenna Loop Assembly 
T2 AC18646-1 Oscillator Coil 

50L6 G1 
122 V 

RII 
35Z5GT 

130 V 
Vv`v--d 

R 10 1500 

LOCATION OF PART! UNDER (]IASSIS 

REF. PART NO. DESCRIPTION 
NO. 

T3 
TI 
T5 
Spk. 

A C18908-1 
AC18909-1 
AC18647-1 

C21657 
E17232-3 
E17232-2 
A17804 
A19474 
A19125 
A17296 
A18640-1 
A19132 
A19133 
A19205-3 
A19233-1 
A18254-1 
A 16482 
B20138-1 
A19478-1 
A19141 
A19547 
A21945 
A21651 
A19124 

T5 

1st I. F. Coil 
2nd I. F. Coil 
Output Transformer 
Speaker 
Cabinet, Black 
Cabinet, Ivory 
Dial Crystal 
Knobs 
Grille Cloth 
Tuning Shaft 
Dial Scale 
Dial Drive Cord 
Spring 
Cap. Mtg. Clip 
Socket, Tube Shielded 
Socket, Tube Plain 
Tube Shield 
Line Cord and Plug Assembly 
Dial Pointer 
Terminal Strip 
Two Conductor Shielded Leads 
Sneaker and Transformer Assembly 
Shipping Carton 
Snap on Button (10) 

SPK 

Models 547 and 547A are identical except for cabinets. Model 547 is in a walnut cabinet. Model 547A is in an ivory 
cabinet. 
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NORTHERN RADIO CO. TYPES N600, N602, 
MODELS A, B, C, D, 
DQ, DQT, DT, E, ED 

TYPE N600 TWO BAND COMMUNICATIONS RECEIVERS 
TYPE N602 THREE BAND COMMUNICATIONS RECEIVERS 

DESCRIPTION OF EQUIPMENT 

The latest Type N600 and N602 Receivers are available in six different models for 
either direct or alternating current operation. Model A - 6 Volt DC and Model B - 12 
Volt DC Receivers are designed for operation from 6 and 12 volt storage batteries, 
where other sources of power are not available. Model C - 32 Volt DC and Model D -115 
Volt DC Receivers are designed especially for marine installations and operate directly 
from the ship's battery without the use of a built-in power supply. Model E - 115 
Volt AC Receiver is primarily designed for land stations and operated from a 115 Volt 
50 - 60 cycle a.c. source. Model ED - 115 Volt AC -DC Receiver operates from either 
source, as implied, and is equally suited for marine or land installations. 

The characteristics of the six models are essentially similar, with the ex- 
ception of the audio frequency amplifier and power supply. The radio frequency com- 
ponents and controls are identical, thus the operation, alignment, servicing, etc., are 
the same. The following data is pertinent to the six models, describing them collect- 
ively where they are similar and individually where they are at variance. 

One radio frequency stage of amplification employing a 6K7 eliminates the 
image frequency signal and insures an effective signal to noise ratio. 

A separate oscillator employing a 6J5 reduces frequency drift to a minimum 
and improves the general stability of the receiver. 

A 6L7 mixer converts the incoming signal to the intermediate frequency, 
where it is amplified by a second 6K7. By the use of iron core intermediate transform- 
ers sufficient gain and selectivity are obtained with a single stage. This permits the 

use of the other 6K7 as a radio frequency amplifier where it is considerably more 
effective as well as increasing the stability of the receiver. 

Detection is accomplished by means of the diode in a type 6Q7. The rectified 

voltage is filtered and applied to the grids of the previous stages to provide auto- 
matic volume control. 

When provision is made for c.w. reception, a 6J5 beat frequency oscillator is 

added. This is coupled into the diode detector to produce an audible tone when beating 
with the intermediate frequency. Receivers so equipped, are designated by the letter 
T following the model letter. 

The triode section of the 6Q7 amplifies the diode output, functioning as the 

first audio stage. In the Model A - 6 Volt DC Receiver, the Model B - 12 Volt DC 
Receiver and the Model E - 115 Volt AC Receiver the power amplifier is a 6F6G, which 
is driven directly by the first audio stage. The Model C - 32 Volt DC Receiver in- 

corporates a 25L6G Driver stage. This Driver is excited by the first audio stage and, 

in turn, excites the power amplifier which consists of four 25L6G's connected in push- 
pull parallel. A single 25L6G power amplifier driven by the first audio stage, is 

used in the Model D - 115 Volt DC Receiver and the Model ED - 115 Volt AC -DC Receiver. 

In receivers equipped with an inter -carrier squelch circuit, the triode 

section of the 6Q7 functions as the squelch control and a 6F5 is added for the first 

audio stage. The 6F5 then feeds the respective power amplifiers as described in the 

preceding paragraph. Receivers so equipped, are designated by the letter Q following 

the model letter. 

An output power of approximately 24 watts is obtained from the 6F6G power 

amplifier in the Model A - 6 Volt DC Receiver, Model B - 12 Volt DC Receiver and Model 

E - 115 Volt AC Receiver. The 25L6G push-pull parallel power amplifier in the Model 

C - 32 Volt DC Receiver has an output of approximately 4 watt, which provides ample 

volume from the built-in speaker.. In the Model D - 115 Volt DC. Receiver and the 

Model ED - 115 Volt AC -DC Receiver, an output of approximately 2 watts is obtained from 

the 25L60 power amplifier. The built-in speaker is of the permanent magnet dynamic type. 

Plate power for the Model A - 6 Volt DC Receiver and the Model B - 12 Volt DC 

Receiver is obtained from a built-in power supply of the vibrator type. The Model C - 32 

Volt DC Receiver and the Model D - 115 Volt DC Receiver have no built-in power supply, 

all power being obtained directly from the ship's battery. Plate power for the Model 
E - 115 Volt AC Receiver is provided by a conventional rectifier -filter system using 
an 80 tube. In the Model ED - 115 Volt AC -DC Receiver, plate power is obtained from 
a half -wave rectifier -filter system using a 25Z60T tube. 
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TYPES N600, N602, 
MODELS A,B,C,D,DQ, 
DQT,DT,E,ED 

Controls 

NORTHERN RADIO CO. 

(1) Power switch marked "POWER". This switch functions as the Off -On control 
for the receiver. 

(2) FOR TYPE N600 ONLY 
Band Switch marked "BAND A -B". In position "A" the receiver is tuneable 

over the range between 1550 and 4200 kilocycles. In position,"B" the receiver is tune- 
able between 550 and 1600 kilocycles. 

(2) FOR TYPE N602 ONLY 
Band Switch marked "BAND A -B -C". In position "A" the receiver is tune- able over the range between 540 and 1680 kilocycles, in position "B" between 1660 and 

5350 kilocycles and in position "C" between 5.35 and 15.8 megacycles. 

(3) FOR TYPE N600 ONLY 
Receiver tuning. A semi -circular dial with a five -to -one reduction drive 

mechanism is employed as the tuning control. The band A scale is calibrated in kilo- 
cycles and the band B scale in megacycles. The dial is illuminated from the rear. A 
vernier dial with 100 divisions is provided for accurate station logging. 

(3) FOR TYPE N602 ONLY 
Receiver tuning. A semi -circular dial with a 33 to 1 reduction drive 

mechanism is employed as the tuning control. The band A and band B scales are calibrat- 
ed in kilocycles and the band C scale in megacycles. Translucent material is used for 
the dial to permit illumination from the rear. 

(4) Radio frequency gain control marked "SENSITIVITY". This control serves 
to limit the maximum sensitivity of the receiver. 

(5) Audio frequency gain control marked "VOLUME". This controls the audio 
amplification after detection and functions as the volume control for the receiver. 

(6) Tone control marked "TONE". This control reduces the high frequency 
response of the audio system and is used in receiving thru sharp high-pitched noise. 

(7) Inter -carrier squelch control marked "SQUELCH". This control, if in- 
corporated, determines the signal level at which the squelch tube functions to block 
the first audio grid and silence the receiver. 

(8) Speaker - handset switch marked "SPEAKER" and "HANDSET". This switch 
connects the audio output of the receiver to the built-in speaker or to the receiver 
portion of the handset, as indicated. 

(9) Headphone jack marked "PHONES". When the phones are plugged into the 
jack, the built-in speaker is disconnected from the circuit. 

(10) Remote speaker jack marked "REM. SPKR.". This jack is connected directly 
across the audio output of the receiver to permit the use of a remote speaker in 
addition to the built-in speaker. 

(11) Dial light switch marked "LIGHTS". This switch functions as the Off -On 
control for the dial lights, and is provided so that the lights may be turned off 
when it is necessary to darken the pilot house. 

(12) Beat frequency oscillator switch marked "B.F.O.". This switch, if pro- 
vided, functions as the Off -On control for the beat frequency oscillator, which is used 
for the reception of code signals. 

(13) Beat frequency oscillator pitch control marked "PITCH". This control, if 
provided, varies the oscillator frequency over a narrow range to permit adjustment of 
the resultant audio tone. 

INSTALLATION 

The receiver is usually mounted in the transmitter cabinet, or housed in a 
separate cabinet which is bolted to the transmitter to form a compact communication 
unit. When separately housed, the receiver may be mounted in any desired location. 

Connections 

(1) Power & Control. Power for the receiver is obtained thru the cable or 
cables at the rear of the chassis. When used in conjunction with a transmitter the 
proper cables are provided for connection to the power and receiver control circuits in 
that particular transmitter. If the receiver is used separately, wires may be 
connected to the cable terminal points for power and external control. If external 
control is not required, the plate supply line "B break" circuit must be closed and the 
voice coil line returned to ground on the panel. Refer to drawings for circuit data. 

(2) Ground. The receiver is grounded in the usual installation thru 
connection to the transmitter and between cabinets. If used separately the ground 
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NORTHERN RADIO CO. TYPES N600, N602, 
MODELS A, B, C, D, 
DQ, DQT, DT, E, ED 

should be connected to the cabinet. The receiver chassis is insulated from the panel 

and cabinet to permit a positive or negative ground in the D.C. Models, consequently 
a direct ground must not be connected to the chassis. 

(3) Antenna. The regular receiver antenna connection is made thru the control 
cable and transmitter. If the receiver is used separately, connection may be made to 

the cable terminal marked "ANT". Refer to drawings for circuit data. 

OPERATION 

The operation of the receiver is similar to any regular communications re- 
ceiver with similar capabilities. The following suggestions will aid in obtaining the 

most satisfactory results. 

Place the receiver in operating condition as follows: Throw the POWER switch 

to the ON (up) position. Set the BAND switch to the band in which the desired frequency 

is located. Throw the SPEAKER - HANDSET switch to the SPEAKER position. Throw the 

LIGHTS switch to the On (up) position. Set the SENSITIVITY control to the point of 

maximum sensitivity by tuning in a clockwise direction to the end of the 270 degree 

rotation. If a Squelch Circuit is incorporated, set the SQUELCH control to the non - 

operating point by turning in a clockwise direction, to the end of the 270 degree rota- 

tion until the switch clicks. Then adjust the VOLUME control until some noise is heard. 

The receiver is now ready for the reception of phone signals. If a Beat Frequency 

Oscillator is provided, code signals may be received as described in the last paragraph 

under "General Procedure". 

General Procedure 

When tuning for a station it is necessary to tune slowly past the point where 

the station is expected. After having found the station tune on both sides of the 

best point in order to make sure its location. Operation to one side of the correct 

spot will result in distorted signals. 

During periods when no phone signals are being received the AVC (Automatic 

Volume Control) will increase the volume to maximum (if the SENSITIVITY control is 

full on) and some noise will result. The incoming signal, however, reduces the 

amplification through the AVC action and consequently the noise level. If the prevail- 

ing noise level is high the SENSITIVITY control may be turned down to limit the maximum 

sensitivity of the receiver, or it may be similarly used to prevent very strong local 

signals from blocking the receiver. 

The control to use for setting the signal volume at a comfortable room level 

,is the VOLUME control. If the SENSITIVITY control is used for this purpose the AVC 

will not function properly. 

If a squelch circuit is incorporated, the SQUELCH control should be adjusted 

for as low a signal level as possible to permit the reception of weak signals. Never 

adjust beyond the point where average noise drops out, or where only an occasional 

noise peak is heard. Refer to paragraph 8 under "Alignment" for further data. 

If a beat frequency oscillator is provided code signals may be received as 

follows: Throw the B.F.O. switch to the On (up) position. Set the PITCH control so 

that the white dot on the knob is up. Tune in the station and adjust to approximately 

zero beat. Next adjust the PITCH control to obtain the desired beat note, and the 

SENSITIVITY control to set the r.f. signal at a level which produces a clear tone, as 

evidenced by a smooth pitch adjustment down to approximately zero beat. Then adjust 

the VOLUME control to set the signal volume at a comfortable level. 

Note: Data relative to the operation of any controls not mentioned in this 

section will be found under "Controls". 

MAINTENANCE 

Receiver Alignment 

(1) Before proceeding with the alignment, the #6 pin on the 7 prong control 

cable socket or plug must be connected to the panel to complete the voice coil circuit. 

It will also be necessary to provide a connection between the #4 and #5 pins to close 

the B break circuit. 

(2) A signal generator set to 456 kilocycles should be used in aligning 

the intermediate frequency amplifier. Remove the grid clip from the 6L7 and connect 

the signal generator between grid and ground. If a signal generator is not available, 

tune in some convenient signal that is not too strong. 
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TYPES N600, N602, 
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(3 For indication of correct. tuning, an output meter or high resistance a.c. voltmeter should be connected between the power amplifier plate and chassis. A blocking condenser (.1 uf. or more) must be connected in series with the hot lead to the plate. If a low range meter (15 v. or less) is available, it may be plugged into the phone jack. 

(k) Tune the trimmers on top of the I.F. transformers for maximum output deflection. It will be found best to experiment with the input level which the best indication. 

(5) FOR TYPE N600 ONLY 
After having tuned the intermediate amplifier, the grid clip should be replaced 

on the 6L7, the band switch set for band A and a signal of approximately 3500 kilocycles 
applied to the antenna input. This can be the signal from a distant station or a standard 
signal generator. Adjust the oscillator trimmer (top right hole in osc. shield can) so the 
signal is properly tuned in. Then adjust the R.F. and Detector trimmers for maximum 
signal. These are accessible through the top right holes in the next two shield cans. 
Refer to drawings for parts location. 

(5)POR TYPE N602 ONLY 
After having tuned the intermediate amplifier, the grid clip should be 

replaced on the 6L7, the band switch set for band A and a signal of approximately 
1400 kilocycles applied to the antenna input. This can be the signal from a distant 
station or a standard signal generator. Adjust the oscillator trimmer (top hole in 
left side of osc. shield can) so the signal is properly tuned in. Then adjust the 
R.F. and Detector trimmers for maximum signal. These are accessible through the 
top holes in the left side of the next two shield cans. Refer to drawings for parts 
location. 

meter 
gives 

NORTHERN RADIO CO. 

(6) FOR TYPE N600 ONLY 
The above procedure should be followed with the band switch set for band B and an input signal of 1400 kilocycles applied to the antenna input. The trimmers for this band are accessible through the top left holes in the three shield cans, directly opposite the band A trimmers. 

(6) FOR TYPE N602 ONLY 
The above procedure should be.followed for bands B and C. Set the 

band switch to band B, apply a signal of 4000 kilocycles to the antenna input and 
adjust the band B trimmers, accessible through the center holes in the left side of 
the shield cans. Then set the band switch to band C, apply a signal of 14 megacycles 
and adjust the band C trimmers, accessible through the bottom holes in the shield 
cans. 

(7) FOR TYPE N600 ONLY 
The signal should now be set to 1800 kilocycles for band A or 600 kilocycles 

for band B and the receiver tuned to this frequency. The padding condenser for the band 
being aligned should be adjusted to give maximum output while rocking the tuning condenser 
slightly to locate the most favorable position. It is advisable to return to the 
aligning point and repeat the adjustments given for best results. Refer to drawings for 
parts location. 

(7) FOR TYPE N602 ONLY 
The signal should now be set to 600 kilocycles for band A or 1800 kilo- cycles for band B and the receiver tuned to this frequency. The padding condenser for the band being aligned should be adjusted to give maximum output while rocking the tuning condenser slightly to locate the most favorable position. It is advisable to return to the aligning (trimming) point and repeat the adjustments given for best re- sults. No padding adjustment is required for band C. Refer to drawings for parts location. 

(8) If a squelch circuit is incorporated, it should be checked for normal operation. Rotating the SQUELCH control in a clockwise direction, decreases the sig- nal level required to overcome the blocking bias and consequently increases the apparent sensitivity of the receiver. At the end of the clockwise rotation, a switch operates to short out the 6Q7 plate - 6F5 grid bias resistor and make the squelch inoperative. If operating properly, the squelch circuit should easily discriminate between signal levels differing by a voltage ratio of 2 to 1, that is, when adjusted 
so that a nominal signal input of 5 microvolts just drops out, increasing the input 
to 10 microvolts should bring the signal in again. This operation should hold down to an input of 2 microvolts, or less. If the operation is not normal, check the 6Q7 and 6F5 tubes, and the 6F5 grid bias, cathode and plate voltages. Refer to Test Readings 
and drawings. 

(9) The béat frequency oscillator, if provided, should now be adjusted as 
follows: Set the receiver tuning dial pointer at about center scale on band A, 
introduce a modulated signal from the generator, carefully adjust the generator to resonance and cut off the modulation. Then throw the B.F.O. Switch to the On (up) 
position, set the PITCH Control so that the white dot on the knob is up and adjust the 
Trimmer on top of the B.F.O. Coil shield until resonance (zero beat) is obtained. 
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Servicing 

TYPES N600, N602, 
MODELS A, B, C, D, 
DQ, DQT, DT, E, ED 

When the receiver has been removed from the cabinet for servicing, the #6 
pin on the 7 pin control cable socket or plug must be connected to the panel to com- 

plete the voice coil circuit. It will aleo be necessary to provide a connection between 

the #4 and #5 pine to close the B break circuit. 

First the power source should be checked to make sure that all tubes are re- 

ceiving correct filament and plate voltages, then the tubes should .> suspected and 
replaced with the spares, one at a time, as a check on their operation. 

After checking tubes, testing should progress from the receiver output to 

the input stage by stage eliminating each as it is found to operate properly. Listening 

in the loud speaker while testing will help greatly. The usual voltmeter and/or 

ohmmeter tests should be used in isolating the trouble. It is always best to test 

each stage in a logical definite order, in order to determine the location of the 

defect. After having found the location of the trouble, it can be quickly eliminated. 

CAUTION: The negative side of the power line is common to the -chassis in 

the D.C. Models, but the chassis is insulated from ground (panel and cabinet) to permit 

operation from a power source with either a negative or positive ground. Consequently, 

if the positive side of the power line is grounded, the chassis becomes Hot to ground 

and care must be used when removing same to avoid contact with the cabinet or a blown 

receiver fuse (F1) will result. Opening both sides of the incoming power line before 

removing the chassis will prevent this. In this connection it should be noted that 

all control shafts have an insulating washer between shaft, knob and panel which must 

not be removed in the event of knob replacement. If the negative side of the power 

line is grounded, no care need be used. Refer to drawings for circuit data. 

Type N600 Receivers 

and Type N602 Receivers 

Model C & CT - 32 Volts, DC 

Test Readings 

The following test readings indicate average normal operating conditions: 

Models Stage Tubes Plate 
Volts 

Screen 
Volts 

Grid 
Volts 

Cath. 
Volts 

°Fil. 
Volts 

C & CT R.F.A. 6K7 30.0 30.0 *Var. 0.6 6 

C & CT Mixer 6L7 29.5 30.0 x1.5 ay. 0.1 6 

C & CT Osc. 6J5 30.0 -- x2.8 ay. 0 6 

C & CT I.F.A. 6K7 29.5 30.0 *Var. 0.6 6 

C & CT Det. & 6Q7 *Var. -- -- 0 6 

C & CT 1st A.F. Same 5.5 -- o 0 Same 

C & CT 2nd A.F. 25L6GT 22.5 30.5 o 3.o 24 

C & CT A.F.P.A. 4-25L6GT 30.5 32.o 0 2.8 24 

CT B.F.O. 6J5 12.5 0 6 

Input voltage during test - 32 Volts. 
Total filament current - Mdl. C, 1.7 Amps. - Mdl. CT, 2 Amps. 

Total plate current - 36 Ma. 

*Variable - dependent on signal and avc voltage. This also applies to 

the mixer (detector) control grid not listed above. 

xAverage - mixer injection and oscillator grid voltages read with a VTVM 

having a d.c. input resistance of 11 megohms. These voltages vary over the frequen- 

cy range. 

°Filament voltage readings taken with dropping resistor R23 adjusted for 30 

volts across the series -parallel filament circuit. 

Note: Normal readings may vary plus or minus 6% from the values given. 

The maximum variation should not exceed 10%. Readings are taken with the SENSITIVITY 

(r.f. gain) q ntrol set at maximum. All voltages, except filament, are read between 

the circuit points and chassis. The meter should.have a resistance of 1000 ohms per 

volt and a 50 or 6o volt scale should be used, if comparative readings are to be ob- 

tained. Current values may be computed by dividing the voltage across resistors by 

their resistance. Refer to drawings and 'Parts List" for data. 
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NORTHERN PAGE 19-9 

aansa.r-spawe.sw. 

Rennote speaker Jock 

Phone ock 

POS/7/ON OF CONTFOL4 

NORTHERN RADIO co., 

251467 
A.v.. An.p. 

T4 

11 

2JL66T 
Ay, Amp. 

21X667 
2dA. F. 

TYPE N600, MODELS 
C, CT 

PH. Spm.ie, 

C/6J CAM 

80 0A 
L.L/2 

C92 C.R/ 000 
B A 

L/./L2 
CJ.2 CJ./ 0 
B A 

Power 7h.. 

Test Readings 

cZD 

Senairir/ty 

6K7 
KF.An.p 

TYPE N600, MODELS 
C, CT, D, DQ, DT, 
DQT 

0 7/ o c 

C2.7 

Cl.l 

C2/ 

6K7 
/.7:A/wp. 

72 

000 

667 
AA.AVC, /+rA.F 

1 

L 

Bond 5... Pu.. Tan/^! Vol,,.,,. 

Type N600 Receivers 

Models D, DQ, DT & DQT - 115 Volts, DC 

TYPE N600, MODELS 
D, DQ, DT, DQT 

6J 
B.F.O. 

L7 

00J0 
J 

O/o/ Light Jw. 

QF.O.Jw. -Mo//CTen/y 
B. F.O. Pitch -AIe.W CT eMy 

The following test readings indicate average normal operating conditions: 

Models Stage Tubes Plate Screen Grid Cath. Fil. 
Volts Volts Volts Volts Volte 

All R.F.A. 6X7 106.5 68.5 *Var. 1.6 6 
All Mixer 6L7 105.5 68.5 x4.0 ay. 1.7 6 
All Osc. 6J5 106.5 -- x9.8 ay. 0 6 
All I.F.A. 6X7 95.5 68.5 *Var. 1.5 6 
D & DT Det. & 6Q7 *Var. -- -- 0 6 
D & DT 1st A.F. Same 53.0 - 0 0 Same 
All A.F.P.A. 25L6OT 86.5 106.5 0 6.5 24 

DQ & DQT Det. & 6Q7 *Var. -- 0 6 
DQ & DQT Squelch Same 10.0(Sq.off) *Var. 0 Same 
DQ & DQT 1st A.F. 6F5 62.5 1.0 10.4 6 

DT & DQT B.F.O. 6J5 25.0 0 6 

Input voltage during test - 115 volts. 
Total filament current - .44 Amp. 
Total plate current - 65 Ma. 

*Variable - dependent on signal and avc voltage. This also applies to the mixer 
(detector) control grid not listed above. 

xAverage - mixer injection and oscillator grid voltages read with a VTVM having a 
d.c. input resistance of 11 megohms. These voltages vary over the frequency range. 

Note: Normal readings may vary plus or minus 6% from the values given. The maxi- 
mum variation should not exceed l0,%. Readings are taken with the SENSITIVITY (r.f. gain) 
control set at maximum. All voltages are read between the circuit points and chassis, ex- 
cept the filaments and 6F5 grid. The latter is read between the cathode and grid taps on 
the squelch voltage divider. The meter should have a resistance of 1000 ohms per volt 
and a 300 volt (or higher) scale should be used where there is much resistance in the cir- 
cuit, if comparative readings are to be obtained. Current values may be computed by 
dividing the voltage across resistors by their resistance. Refer to drawings and "Parts 
List" for data. 
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TYPE N600, MODELS 
D, DQ, DT, DQT 
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NORTHERN PAGE 19-11 

Transformers: 

Ti I.F. Amp. input 
T2 I.F. Amp. output 
T3 A.F. Pwr. Amp. output 

Tubes: 

6E7 R.F. Amplifier 
6L7 Mixer 
6J5 Oscillator 
6E7 I.F. Amplifier 
6Q7 Diode Det.- AVC - First A.F. 
25L6GT A.F. Power Amplifier 

Tubes - Mdl. DQ: 

6Q7 Diode Det.- AVC - Squelch 
6F5 First A.F. Amplifier 

Tubes - Mdls. DT & DQT: 

6J5 B.F. Oscillator 

Miscellaneous: 

Dynamic speaker 
Dial lights 
Dial light sockets 
115 V. line fuse Fl 
Fuse holder 
Headphone jack J1 
Remote spkr. jack J2 
Band switch knob 
Control knobs 
Control cable plug CP1 
Control cable plugs 

*Power cable plug CP2 
Tube sockets 
Tuning dial mechanism 
Tuning dial scale 

*Used only where power is not 

NORTHERN RADIO CO. 

PARTS LIST N600D 

TYPE N600, MODELS 
D, DQ, DT, DQT 

Miller #612-C1 input 
Miller #612-C4 output - diode 
NRC #6000-10-1 output 

Sylvania or equiv. type 61(7 

Sylvania or equiv. type 6L7 
Sylvania or equiv. type 6J5 
Sylvania or equiv. type 61(7 

Sylvania or equiv. type 6Q7 
Sylvania or equiv. type 25L6GT 
See "Note" re metal tubes 

Same as above 
Sylvania or equiv. type 6F5 

Sylvania or equiv. type 6J5 

Jensen ST -445 or Utah 6P 6" PM 
Sylvania S-47 6-8 v. 150 Ma. m.b.b. 
Drake #206CE dial lig. bkts. 
Killark or equiv. 3AG 3Amp. 
Littelfuse #341001 extractor post 
Mallory #703A Junior 
Carter #2A single closed cir. 
Crowe #6144 1-1/8" rd. blk. pointer 
Crowe #6132 1-1/8" rd. blk. 
Amphenol #61-CP79 7 prong 
Amphenol PF79 & PM7S 7 prong 
Amphenol #61-CP4 4 prong 
Amphenol 98 8 prong 
Bud D-1729 vernier dial 
NRC #915-10 std. 2 band 

obtained thru the control cable. 

Note: Metal tubes may be replaced with GT tubes, if necessary 

B A 

C/P.J CIE./ 

C//.P 

(D41) 
B A 

LS ./b2 

CJ 
C 71 

/ O e 
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1OL66T 
OUTPUT 

T 
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on 
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0 0 

607 OE T -A.C. 
MmYLr0607-/ w., 

A/cm(n(s 0Q61>7T- SQUELCH 

01 

6OB.F.a 
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MoAeb 076 
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Hon/.eel-SpAr: Sw. 
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Bm 
I IIII» «ID MD 

MOCe/s O 6 OT - 
MaW/J OQ 6 OQT- 

Power Tone 

Power Torre 

B/ank Sen.rif,v,fy 
Vo/ume Se..s:tiv%ry 

Bons Sw Fuse 
Bons Sw P.J. 

leis 
mamma 

Tuning 
o n,>y 

Vo/u,ne 
S9ue/ck 

O,dLiybf Sw. 

B. fO Sr. MaJeLr OT 6 007 

SF.O Pitch Mod /a 0.760.97 
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TYPE N600, 
MODEL DQ 
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NORTHERN RADIO CO. 

N 
a. 
u 

te 
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TYPE N600, 
MODEL DQ 
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TYPE N602, 
MODELS C, CT 
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NORTHERN PAGE 19-15 

NORTHERN RADIO CO. 

PARTS LIST N602C 

TYPE N602, 
MODELS C,CT 

Tubes - Models C &'CT: 

6J5 Oscillator Sylvania or equiv. type 6J5 

6K7 I.F. Amplifier Sylvania or equiv. type 6X7 

6Q7 Diode Det.- AVC. - First A.F. Sylvania or equiv. type 6Q7 

25L6GT Second A.F. Amplifier Sylvania or equiv. type 25L6GT 

25L6GT A.F. Power Amplifier Sylvania or equiv. type 25L6GT (4) 

See "Note" re metal tubes 

Tubes - Model CT: 

6J5 B.F. Oscillator Sylvania or equiv. type 6J5 

Miscellaneous - Models C & CT: 

Dynamic Speaker Jensen ST -445 or Utah 6P 6" PM 

Dial lights Sylvania 547 6-8 V. 150 Ma. m.b.b. 

Dial light sockets Drake #206CB dial light bkt. 

F1 32 Volt line fuse Killark or equiv. 3AG 5 amp. 

Fuse holder Littelfuse #341001 extractor post 

Jl Headphone jack Mallory #703A Junior 

J2 Remote speaker jack Carter #2A single closed cir. 

Control cable plugs Amphenol PF7S & PM7S 7 prong 

CP1 Control cable plug -chassis Amphenol #61-CP7S 7 prong 

CP2 *Power cable plug -chassis Amphenol #61-CP4 4 prong 

Band switch knob Crowe #6144 1-1/8" rd. blk. pointer 

Control knobs Crowe #6132 1-1/8" rd. blk. 

Tube sockets Amphenol S8 8 prong 

Tuning dial mechanism NRC #602C -i1-1 33:1 

Tuning dial scale NRC #915-11 std. 3 band 

Miscellaneous - Model CT: 

B1 R.F. - I.F. fixed bias Mallory 1* V. grid bias cell 

*Used only where power is not obtained thru the control cable. 

Note: Metal tubes may be replaced with GT tubes, if necessary 
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TYPE N602, 
MODEL C 
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PAGE 19-18 NORTHERN 

TYPE N602, MODELS 
D, DQ, DQT, DT 

NORTHERN RADIO CO. 

TYPE N602, MODELS 
D, DQ, DQT, DT 

Test Readings 

The following test readings indicate average normal operating. conditions: 

Models Stage Tubes Plate Screen Grid Cath. Fil. 
Volts Volts Volts Volts Volts 

All R.F.A. 6K7 111.8 71.1 **Var. 1.5 6 
All Mixer 6L7 110.7 71.1 x4.0 ay. 1.8 6 
All Osc. 6J5 111.8 -- x9.8 ay. 0 6 
All I.F.A. 6K7 101.3 71.1 *Var. 1.4 6 

D & DT Det. & 6Q7 *Var. -- -- 0 6 
D & DT 1st A.F. Same 55.4 -- 0 0 Same 
All A.F.P.A. 25L6GT 107.7 111.8 0 7.3 24 

DQ & DQT Det. & 6Q7 *Var. -- o 6 
DQ & DQT Squelch Same 9.4(Sqoff) *Var. 0 Same 
DQ & DQT 1st A.F. 6F5 6o.6 1.0 10.4 6 

DT & DQT B.F.O. 6J5 26.1 0 6 

Input voltage during test - 115 volta. 
Total filament current - .44 Amp. 
Total plate current - 75 Ma. 

*Variable - dependent on signal and avc voltage. This also applies to the 

mixer (detector) control grid not listed above. 

xAverage - mixer injection and oscillator grid voltages read with a VTVM 
having a d.c. input resistance of 11 megohms. These voltages vary over the frequency 
range. 

Note: Normal readings may vary plus or minus 6% from the values given. The 

maximum variation should not exceed 10%. Readings are taken with the SENSITIVITY 
(r.f. gain) control set at maximum. All voltages are read between the circuit points 

and chassis, except the filaments and 6F5 grid. The latter is read between the 

cathode and grid taps on the squelch voltage divider. The meter should have a re- 

sistance of 1000 ohms per volt and a 300 volt (or higher) scale should be used where 

there is much resistance in the circuit, if comparative readings are to be obtained. 

Current values may be computed by dividing the voltage across resistors by their re- 

sistance. Refer to drawings and "Parts List" for data. 
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PAGE 19-2 OLYMPIC 

1 

MODELS 7-532V, 
7-532w 

OLYMPIC RADIO & TELEV. INC. 
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OLYMPIC PAGE 19-3 

BU 187 

CA 327W 
CA 327V 
CA 327X 

CCA 101M 

CCA 102M 

CCA 200M 

CCA 501M 

ICCA L300K 

CCA U500J 

CCD 502X 

CCR 252M 
CK 1109 

CK 1127 

CL 1111 

CL 1113 

CL 1129 

CO 111 

CO 1112 

CO 1133 

CO 1222 

CR 169 

CT 1114 

CV 1141 

DL 1144 

KN 1077 

KN 1078 

KN 1224 

KN 1103 

KN 1104 

KN 1225 

LP 1268 

PO 259W 

MODELS 7-532V, 
7-532W 
art No. 

BU -187 
CA- 154-I W 

A -154 -IV 
CCA-10I M 
CCA- I 02 M 
CCA-200M 
CCA-50I M 
CCA-L300K 

CCA-U500J 

CCD-502X 
CCR-252M 
CK-114 
CK-I109 
CK-I 127 
CL -I III 
e L- I 1 13 

CL -I 129 
CO -791 
CO -808 
CO -I I IY 
CO -1133 
CO -1248 
CT -1114 
CV -84I 
DL -I115 
KN -671 
K N-672 
KN -673 
KN -I117 
KN -675 
KN -676 
KN -677 
KN -1118 
LP -1122 

OLYMPIC RADIO 

Description 

Bulb-#47 Mazda pilot light bulb 
Cabinet-walnut bakelite cabinet 
Cabinet-ivory bakelite cabinet 
Condenser -100 mmfd. ±20% ceramic condenser 
Condenser -1000 mmfd. +20% ceramic condenser 
Condenser-20mmfd. ±20% ceramic condenser 
Condenser -500 mmfd. ±20% ceramic condenser 
Condenser -30 mmfd. ± 10% ceramic condenser 
I negative 080 
Condenser -50 mmfd. ±5% ceramic condenser 
(negative 750) 

Condenser -5000 mmfd. disc condenser 
Condenser -2500 mmfd. ±20% ceramic condenser 
Choke -140 ohms 85 mils filter choke 
Choke-dual antenna choke 
Choke-r-f choke 
Coil-F.M. r -f coil 
Coil-F.M. oscillator coil 
Coil-broadcast oscillator coil 
Condenser -50+20+40/150 W.V. electrolytic condenser REB-223M 
Condenser -50 mfd. 25 W.V. electrolytic condenser REB-224M 
Condenser -2.2 mmfd. ±20% fixed condenser REB-225M 
Condenser -10 mfd. 25 W.V. electrolytic condenser REB-474M 

Condenser -40 mfd. 150 W.V. electrolytic condenser 
Condenser -3-12 mmfd. ceramic trimmer condenser 
Condenser -2 gang variable condenser 
Dial-glass dial scale 
Knob-walnut knob marked "Volume" 
Knob-walnut knob marked "Off -On Tone" 
Knob-walnut knob marked "Tuning" 
Knob-walnut knob marked "AM -FM" 
Knob-ivory knob marked "Volume" 
Knob-ivory knob marked "Off -On Tone" 
Knob-ivory knob marked "Tuning" 
Knob-ivory knob marked "AM -FM" 
Loop-loop antenna 

& TELEV. I 

REPLACEMENT PARTS LIST 

P0-334 
PT -105 
PT- 106 
RCM20A 100M 
RCM20A22I M 
RCM20A33I M 
RCP IOW2104A 
RCPI 0W2503A 
RCPIOW4104L 
RCP 10W4503A 
RCPIOW6103A 
RCPI0W6203A 
REB-101M 
REB-104M 
REB-105M 
REB-106M 
R EB- I 52 M 
REB-153M 
REB-154M 
REB-222M 

REC-151M 
RED -10I M 
SK -792 
SP -191 
SP -218 
ST -412 
ST -I120 
SW -I121 
TR -781 
TR -782 
TR -904 
TR -1 123 

NC. MODELS 7-532w, 7-532v, 
MODELS 7-537W, 7-537 

Pointer-dial pointer 
Control -2 megohms volume control 
Control -1/2 megohm tone control with S.P.S.T. switcf 
Condenser -10 mmf. ±20% mica condenser 
Condenser -220 mmf. ±20% mica condenser 
Condenser -330 mmf. ±20% mica condenser 
Condenser-.1/200 W.V. tubular paper condenser 
Condenser-.05/200 W.V. tubular paper condenser 
Condenser-.1/400 W.V. tubular paper condensers 
Condenser-.05/400 W.V. tubular paper condenser 
Condenser-.01/600 W.V. tubular paper condenser 
Condenser-.02/600 W.V. tubular paper condenser 
Resistor -100 ohms +20% 1/2 watt resistor 
Resistor -100,000 ohms ±20% 1/2 watt resistor 
Resistor-I megohm +20% 1/2 watt resistor 
Resistor -10 megohms _±20% 1/2 watt resistor 
Resistor -1500 ohms ±20% 1/2 watt resistor 
Resistor -15,000 ohms ±20% 1/2 watt resistor 
Resistor -150,00 ohms ±20% 1/2 watt resistor 
Resistor -2200 ohms ± 20% 1/2 watt resistor 
Resistor -22,000 ohms ±20% 1/2 watt resistor 
Resistor -220,000 ohms ±20% 1/2 watt resistor 
Resistor -2.2 megohms +20% 1/2 watt resistor 
Resistor -470,000 ohms ±20% 1/2 watt resistor 
Resistor -150 ohms -1.720% 1 watt resistor 
Resistor -100 ohms +20% 2 watt resistor 
Speaker -6" p.m. speaker 
Spring-drive shaft retaining spring 
Spring-dial drive spring 
Back-printed cardboard back 
Diffuser-light diffuser plate with calibration marks 
Switch -3 pole double throw switch 
Transformer -455 kc I.F. input transformer 
Transformer -455 kc I.F. output transformer 
Transformer-output transformer for 35L6 
Coil-tank coil 

When ordering specify "with r' -f choke" 

MODELS 7-537V, 
7-537W 

PART NUMBER DESCRIPTION 

Bulb-#47 Mazda pilot light bulb 

Cabinet-walnut bakelite cabinet 

Cabinet-ivory bakelite cabinet 

Cabinet-black bakelite cabinet 
Condenser -100 mmfd ±20% ceramic condenser 

Condenser -1000 mmfd ±20% ceramic condenser 

Condenser -20 mmfd ± 20% ceramic condenser 

Condenser -500 mmfd ±20% ceramic condenser 

PART NUMBER 
PO 259V 
PT 102 

RCM20A 100M 

RCM20A 221M 

RCP1OW 2104A 

RCP1OW 2503A 
RCP 10W 4203A 
RCP1OW 4503A 

Condenser -30 mmfd ±10% ceramic condenser (negative OBORCPIOW 6103A 
Condenser -50 mmfd ±5% ceramic condenser (negative 750) RCP1OW 6502A 
Condenser -5000 mmfd disc type condenser REB 101M 

Condenser -2500 mmfd ±20% ceramic condenser RE8 104M 

Choke-dual antenna choke REB 106M 

Choke-r-f choke (F.M.) REB 152M 

Coil-F. M. r -f coil REB 153M 

Coil-F.M. oscillator coil REB 154M 

Coil-B.C. oscillator coil REB 222M 
Condenser -40+40/150 W.V. & 50/25 W.V. electrolytic REB 223M 

Condenser -2.2 mmfd ±20% fixed condenser condenser 
REB 225M 

Condenser -10 mfd 25 W V. electrolytic condenser 

Condenser -10 mfd 150 W.V. electrolytic condenser 

Crystal-round dial crystal 

Condenser -3-12 mmfd zero temperature coefficient trimmer 
condenser 

REB 474M 

REC 151M 

REC 221K 

RED 102M 

Condenser -2 gang variable o -m; f -m condenser RED 750M 

Dial-plastic dial SK 1128 

Knob-walnut knob marked "Off -On Volume" SO 1260 

Knob-Walnut knob marked "Tuning" SP 191 

Knob-walnut knob marked "AM -FM' SP 218 

Knob-ivory knob marked "Off -On Volume" ST 255-1 

Knob-ivory knob marked "Tuning" SW 1158 

Knob-ivory knob marked "AM FM" TR 707 

Loop-loop-antenna TR 708 

Pointer-molded walnut pointer TR 1123 

DESCRIPTION 
Pointer-molded ivory pointer 

Control -1/2 megohm volume control with s.p.s.t. switch 

Condenser -10 mmfd ±20% mica condenser 

Condenser -220 mmfd ±20% mica condenser 
Condenser-.1/200 W.V. tubular paper condenser 

Condenser-.05/200 W.V. tubular paper condenser 

Condenser-.02/400 W.V. tubular paper condenser 

Condenser-.05/400 W.V. tubular paper condenser 
Condenser-.01/600 W.V. tubular paper condenser 

Condenser-.005/600 W.V. tubular paper condenser 

Resistor -100 ohms ±20% 1/2 watt resistor 
Resistor -100,000 ohms ±20% 1/2 watt resistor 

Resistor -10 megohms ±20% 1/2 watt resistor 

Resistor -1500 ohms ±20% 1/2 watt resistor 
Resistor -15,000 ohms ±20% 1/2 watt resistor 
Resistor -150,000 ohms ±20% 1/2 watt resistor 
Resistor -2200 ohms ±20% Y2 watt resistor 
Resistor -22,000 ohms ±20% 1/2 watt resistor 
Resistor -2.2 megohms ±20% 1/2 watt resistor 
Resistor -470,000 ohms ±20% Ya watt resistor 

Resistor -150 ohms ±20% 1 watt resistor 
Resistor -220 ohms ±10% 1 watt resistor 
Resistor -1000 ohms ±20% 2 watt resistor 
Resistor -75 ohms ±20% 2 watt resistor 
Speaker -5" permanent magnet speaker 
Socket -pilot light socket assembly 

Spring-drive shaft retaining spring 
Spring-pointer drive spring 
Back-cardboard back 
Switch-T.P.D T. band switch 

Transformer -455 k.c. input I.F. transformer 
Transformer -455 k.c. output I.F. transformer 
Transformer--f.m. tank coil 
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MODELS 7-537v, 
7-537w 

OLYMPIC RADIO 86 1ELEV. INC. 
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OLYMPIC RADIO & TELEV. INC. 
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PAGE 19-6 OLYMPIC 

MODELS 7-622, 
7-638 
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OLYMPIC RADIO 86 TELEV. INC. 
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PAGE 19-8 OLYMPIC 
MODELS 7-622, OL 
7-638 
Part No. Description 

BU 910 Bulb-I10 Volt pilot light bulb 

CA 845 Cabinet-wood cabinet (for model 7-622 only) 

CA 1098 Cabinet-wood cabinet (for model 7-638 only) 

CL 869 Coil-oscillator coil 

CO 791 Condenser -50/20 and 40/150 W.V. electrolytic cond. 

CV 769 Condenser -2 gang variable condenser 

DL 913 Dial-glass dial scale 

KN 671 Knob-walnut knob marked "Volume" 
KN 672 Knob-walnut knob marked "Off -On -Tone" 

KN 673 Knob-walnut knob marked "Tuning" 
KN 919 Knob-walnut knob marked "Phono -Radio" 
LP 951 Loop-loop antenna 
PO 959 Pointer-dial pointer 
PT 793 Control -2 megohm tapped volume control 

PT 794 Control -3 megohm tone control with Off -On Switch 

RCM20A22I M Condenser -220 mmfd ±20% mica condenser 

RCP IOW4104L Condenser-.1/400 W.V. tubular paper condenser 

RCPIOW4203A Condenser-.02/400 W.V. tubular paper condenser 

RCP10W4254A Condenser-.25/400 W.V. tubular paper condenser 

RCPIOW4503A Condenser-.05/400 W.V. tubular paper condenser 

RCP10W6103A Condenser-.01/600 W.V. tubular paper condenser 

RCP I 0W6202M Condenser-.002/600 W.V. tubular paper condenser 

RCP I 0W6502A Condenser-.005/600 W.V. tubular paper condenser 

REB 103M Resistor -10,000 ohms ±20% 1/2 watt resistor 

REB 154M Resistor -150,000 ohms 1.20% 1/2 watt resistor 

REB 223M Resistor -22,000 ohms µ--20% 1/2 watt resistor 

REB 224M Resistor -220,000 ohms -±20% I/2 watt resistor 

REB 225M Resistor -2.2 megohms ±20%,1/2 watt resistor 

REB 334M Resistor -330,000 ohms 20%1/2 watt resistor 

REB 474M Resistor -470,000 ohms '-20% 1/2 watt resistor 

REB 685M Resistor -6.8 megohms =20% 1/2 watt resistor 

REC 10I M Resistor -100 ohms ±20% 1 watt resistor 

RED 102M Resistor -1000 ohms ±20% 2 watt resistor 

RED 270K Resistor 27 ohms 10% 2 watt resistor 

RF 849 Rectifier -150 mil. selenium rectifier 
SK 792 Speaker -6 inch permanent magnet speaker 

SP 191 Spring-dial drive lock spring 
SP 218 Spring-pointer drive spring 
SW 141 Switch-phono-radio switch 

TR 707 Transformer -455 K.C. I.F. input transformer 
TR 708 Transformer -455 K.C. I.F. output transformer 
TR 818 Transformer-audio output transformer 

TUNING PHONO -RADIO POWER SWITCH 
SWITCH 9 TONE CONTROL 

n 

1 

VOLUME 
CONTROL 

OSCILLATOR 
TR MME ,-E^ 

C2 

12SA7 
ANTENNA 
TRIMMER 

O 
PHONO -PICK-UP 

SOCKET 

MOTOR 
SOCKET 

Ier. I.F 
455KC 

12SA 

C3 

C4 

C5 

C6 

2eoIF 
455 KC. 

12507 
('I) 

35L6 
(EI) 

l i 

1 

12507 
(e2) 

TOP VIEW OF CHASSIS 

35L6 
(:2) 

LINE CORD 

IC RAMÖ & TELEV. INC. 

MODEL 7-638 

MODEL 7-622 
REAR VIEW OF CHASSIS 

©John F. Rider 
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OLYMPIC PAGE 19-9710 

OLYMPIC RADIO & TELEV. INC. MODELS 7-95, 7-934, 
7-936, 7-939 

BULT-IN DIPOLE ANTENNA (FN .I 

NTENN/( 

BALANCED INPUT 
ANT. COIL 

9 
ANT LOADINS 

COIL 

--e 
ANTENNA' 

(A.M.) LÌ 
AM 

--e 

GROUND 

-er 

Part No. 

CA -846 
CA -847 
CA -907 
CA -110I 
CCA-332M 
CCA-U150K 
CCR- I 52 M 
CK-1057 

CK-1058 

CL -998 
CL -1025 
CL -I 026 
CL -1031 
CL -1032 
CL -1033 
CO -311 

CO -715 
CO -768 

CO -890 

CO -1056 

L2 
P.M. 

68A6(1) 240V 

ALL PARTS ENCLOSED WITHIN THIS OUTLINE - 

ARE MOUNTED ON THE N.F CHASSIS. 

511. 

OSCILLATOR 
COIL 

68E6 25V 

7 

4 

S 95V 

4 

.F 

/a 

r.N. 

*KM. 
r 

PIS- 
EEI 

TUIRNDO 
BARE WIRE 

WOUND OM 

RESISTOR. 

Sr1. I.F. 6BA6 (2) 
10.7 MC. 6 

240 V 

( PART NQ. TR -10471, 
9. / 

L 

W1 7 

° ;CfI 
IR. I.F. 

F.M 

55 KC. 
( PART N¢T11-104e)6 

1 

9 

AM 

i 

ñ 

Q 

Ó 

C7 s 
-A IL 

$ r 
4 

3 

595V 

POWER SWITCH 
ON TONE CONTROL 

ro J 
10S- IRS V. A.C. SUPPLY 

GO CYCLES 

RESISTOR WOUND AROUND 
CONDENSER IN ONE UNIT. 

71611. NOTI 
APE AXER F1ELD 

2 _ 5 5Y3-GT/G * 30/If Y 90V. 

.355V. 

9 

12 
EY: 

L 

Ar 

ORD. I.F. 

10.7 MC. 

(PART NQ TR-1050) 

6BA6 (3) 

iCI3 ( 
P F.M. 7 

2.0 1 F. 
455 KC. 

(PART NQ. TR -1049) 

-40 
oT 
o 

2.2rn 

C9 

-- 

240V 
S _ 

Si.sY r 
2 

T ! 

1 
i 

6 zr 

RATIO DETECTOR 
TRANSFORMER 

(PART N5. TR -1061) 

9 

L5 
PM. 

6AL5 

-v 
AAI. 

PHONO -PICK-UP 
JACK 

.011 500 V. 

6387 (1) 

6SQT (2) 

VOLUME CONTROL 

ti 

VIA 

.001/5005 

.00s/soo . 6K6-GT/G (I) 2&,, 

7 

> 

450 V. 

ILS TO FILAMENTS 

ee PILOT LIGHTS 4. 47 

T 

SOV 

Description 

Cabinet -console used for model #7-934 
Cabinet -console used for model #7-925 
Cabinet -console used for model #7-936 
Cabinet -console used for model #7.939 

Condenser -3300 mmfd. ±20% Hi K ceramicon 
Condenser -15 mmfd. +10% (N750) ceromicon 
Condenser -1500 mmfd. ±20% Hi K ceramicon 

Choke -I2 µh plate choke 

Choke -I .5 µh filament choke 

Coil -broadcast antenna loading coil 

Coil -broadcast oscillator coil 
Coil -broadcast r -f coil 
Coil-F.M. antenna coil 
Coil-F.M. r -f coil 
Coil-F.M. oscillator coil 
Condenser -I mmfd. _+20% fixed condenser (gimmick) 
Condenser -.05/400 W.V. molded paper condenser 

Condenser -30/20/450 W.V. & 20/25 W.V. electrolytic con- 

denser 
Condenser -7.5 mmfd. ±I0% (N750) ceramic condenser 

with 55 ohm heater 
Condenser -4 mfd. 450 W.V. electrolytic condenser 

Part No. 

CO -M-5103 
CT -388 
CT -939 
CT -1002 
CT -1036 
CV -1053 
DL -1070 
IC -1015 
1C-1088 
K N-422 
KN -423 
KN -425 
KN -1074 
LP -1008 
PO -1011 
PT -567 
PT -568 
RCM20AI01 M 
RCM20A220M 
RCM20A33I M 
RCM20A47I M 
RCM20A680K 
RCM20CXI011 

REPLACEMENT 

Description 

Condenser -.01/500 W.V. midget tubular paper condenser 
Condenser -220-680 mmfd. padder 
Condenser -3-35 mmfd. trimmer 
Condenser -1.6-18 mmfd. trimmer 
Condenser -3-12 mmfd. F.M. trimmer 
Condenser -3 gang variable condenser 
Dial -glass dial scale 
Core -iron core for CL -998 
Core -iron core for CL -1031 

Knob -walnut knob marked "Volume" 
Knob -walnut knob marked "Off -On -Tone" 
Knob -walnut knob marked "Tuning" 
Knob -walnut knob marked "FM -AM -Phono" 
Loop -loop antenna 
Pointer 
Control -2 megohm tapped volume control 
Control -3 megohm tone control with S.P.S.T. switch 
Condenser -100 mmfd. +20% mica condenser 
Condenser -22 mmfd. +20 % mica condenser 
Condenser -330 mmfd. +20% mica condenser 
Condenser -470 mmfd. +20% mica condenser 
Condenser -68 mmfd. ± 10% mica condenser 
Condenser -I00 mmfd. ±5% silver mica 

PHONO PICK- P 

MOTOR ON-OFF 

l¶ 
SOCKET PLUG 

PARTS 

Part No. 

RCM2OCX470K 
RCP I0W2503A 
RCPIOW6IO2A 
RCP IOW6I03A 
RCP I OW6I04A 
RCP IOW6202M 
RCP 10W6502A 
REB 100M 
REB 102M 
REB 104M 
REB 105M 
REB 
REB 
REB 
REB 
REB 
REB 
REB 
REB 
REB 
REB 
REB 

106M 
220M 
221M 
223M 
224M 
225M 
334M 
473 M 
474M 
680K 
682 K 

REC 181K 

PHONO- MOTOR 

COLOR CODE FOR I.F. TRANSFORMERS. 

e. 

G. 

M 

BLUE 

GREEN 

RED 

WWI 

Description 

Condenser -47 mmfd. +10% silver mica 
Condenser -.05/200 W.V. paper tub. condenser 
Condenser -.001/600 W.V. paper tub. condenser 
Condenser -.01/600 W.V. paper tub. condenser 
Condenser -.1/600 W.V. paper tub. condenser 
Condenser -.002/600 W.V. paper tub. condenser 
Condenser -.005/600 W.V. paper tub. condenser 
Resistor -10 ohms _+20% I/2W. resistor 
Resistor -1000 ohms +_20% I/2W. resistor 
Resistor -100,000 ohms +_20% 1/2W. resistor 
Resistor -I megohm ±20% 1/2W. resistor 
Resistor -10 megohms +_20% 1/2W. resistor 
Resistor -22 ohms ±20% 1/2W. resistor 
Resistor -220 ohms ±20% I/2W. resistor 
Resistor -22,000 ohms +20% 1/2W. resistor 
Resistor -220,000 ohms ±20% I/2W. resistor 
Resistor -2.2 megohms ±20% 1/2W. resistor 
Resistor -330,000 ohms _+20% 1/2W. resistor 
Resistor -47,000 ohms ±20% 1/2W. resistor 
Resistor -470,000 ohms +20% I/2W. resistor 
Resistor -68 ohms +10% 1/2W. resistor 
Resistor -6800 ohms +10% I/2W. resistor 
Resistor -I 80 ohms ± 10% I W. resistor 

NOTESI 

I. ALL RESISTORS f 20% TOLERANCE, 1/2 WATT, UNLESS OTHERWISE SPECIFIED. 
2. ALL MICA CONDENSERS 3 20% TOLERANCE, UNLESS OTHERWISE SPECIFIED. 
3. SAN) SELECTOR SWITCH SHOWN IN A.M. POSITION. 

4. ALL VOLTAGES MEASURED BETWEEN PONTS INDICATED AND GROUND , WITH 
VOLUME CONTROL FULL Oil AND arm GAND SWNTON e[7 IN 'AM..' POSITION, 
USING 50,000 OINS -PER -VOLT METER. ALL VOLTAIS READINGS A10%, 
WEARIED WRM AN NPUT VOLTAGE OF II7 V., SO CYCLES , A. C. 

Part No. 

REC 221K 
REC 223K 
REC 333K 
RED 153M 
RED 471M 
RED 473M 
RX-844 
RX-227-1 
RX-524 
SK -384 
SP -191 
SP -2I8 
SW -843 
TR- 1047 
TR -1048 
TR -1049 
TR -1050 
TR -1051 
TR -1052 
WI -1018 
WI -1079 

T 

I" 

Description 

Resistor -220 ohms ± 10% I W. resistor 
Resistor -22,000 ohms ± 10% I W. resistor 
Resistor -33,000 ohms ± 10% I W. resistor 
Resistor -15,000 ohms ±20% 2W. resistor 
Resistor -470 ohms +20% 2W, resistor 
Resistor -47,000 ohms ±20% 2W. resistor 
Automatic record changer for model 7-925 only 
Automatic record changer for models 7-934 and 7-936 
Automatic record changer for model 7-939 
Speaker -12" dynamic speaker (715 ohms) 
Spring -dial drive lock spring 
Spring -pointer drive spring 
Switch -band switch 
Transformer -10.7 me first F.M. I.F. transformer 
Transformer -455 kc first A.M. I.F. transformer 
Transformer -455 kc second A.M. I.F. transformer 
Transformer -10.7 me second F.M. I.F. transformer 
Transformer -ratio detector transformer 
Transformer -power transformer (110 mA.) 
Wire -3 conductor parallel cable 
Wire -300 ohms transmission line 

©John F. Rider RECORD CHANGERS: For 7-925, Webster Model 56, RCD.CH. 15-10; For 7-934+, 
Seeburg Model K, RCD.CH. 15-2 
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OLYMPIC PAGE 19-13 

OLYMPIC RADIO & TELEV. INC. MODELS 7-925, 7-934, 

ALIGNMENT PROCEDURE CHART 7-936, 7-9 39 

STEP 
SET BAND 

SWITCH 

ON- 

CONNECT HIGH SIDE OF 

SIGNAL GENERATOR 
TO- 

SET SIGNAL 
GENERATOR 

TO- 

TURN 

POINTER 
TO- 

READ 

OUTPUT 
ON- 

ADJUST THE FOLLOWING - 
(KEEP SIGNAL FROM SIGNAL GENERATOR 

AS LOW AS POSSIBLE). 

PIN 10F 6BA6 (3) TUBE 

VACUUM TUBE VOLTMETER 

ACROSS 6800 OHM RESISTOR 

(SEE %C ON CIRCUIT DIAGRAM). 

L5 (RATIO DETECTOR) 

FOR MAXIMUM READING. 

1 F.M. 
FOR .1 VOLT SIGNAL. 

10.7 MC. 

UNMODULATB) 

VACUUM TUBE VOLTMETER 
ACROSS'EY ON 

CIRCUIT DIAGRAM. 

L6 (RATIO DETECTOR) 
FOR ZERO READING. 

2 F. M. PIN 7 OF 6BE6 TUBE 

SIGNAL. 
EXTREME RIGHT HAND 

POSITION. (CONDENSER VACUUM TUBE VOLTMETER 
C13 AND C12 (2io. LE TRANSFORMER) 

FOR MAXIMUM READING. 

3 F. M. 

IN SERIES WITH A .1MFD., 

400 VOLT CONDENSER. 
PLATES FULLY OPEN). ACROSS 6800 OHM RESISTOR 

(SEE X ON CIRCUIT DIAGRAM). C11 AND CIO (1w. LE TRANSFORMER) 
FOR MAXIMUM READING 

4 A.M. 
R.F SECTION OF VARIABLE 
CONDENSER OR PIN 7 OF OUTPUT METER ACROSS 

C9 AND CB (2.o LE TRANSFORMER) 

FOR MAXIMUM OUTPUT. 

5 A.M. 

THE 68E6 TUBE IN SERIES 
WITH A.1MFD.,400VOLT 
CONDENSER. 

455 KG 
SPEAKER VOICE COIL. C7 AND C6 (1 Et I.F TRANSFORMER) 

FOR MAXIMUM OUTPUT. 

6 F. M. REPEAT STEPS 2 AND 3. 

7 A.M. ANTENNA SECTION OF 

VARIABLE CONDENSER 
1700 KC. 1700 KC. ON DIAL. 

C3 (OSCILLATOR TRIMMER). 
FOR MAXIMUM OUTPUT. 

8 A.M. 
OR PIN 1 OF THE 6BA6 
TUBE IN SERIES WITH 

1500 KC. 
RESONANCE, APPROXIMATELY 

1500 KC. ON DIAL. 
OUTPUT METER ACROSS 

SPEAKER VOICE COIL. 

C2 (R.E TRIMMER) 
FOR MAXIMUM OUTPUT. 

9 A.M. 
A INFO., 400 VOLT 
CONDENSER. 600 KC. 

RESONANCE, APPROXIMATELY 

600 KC. ON DIAL. 

C4 (PADDER) 

ROCK VARIABLE FOR MAXIMUM SIGNAL. 

10 A.M. REPEAT STEPS 7,8 AND 9. 

11 A.M. USE RADIATED SIGNAL 
(CONNECT BOTH SIDES 

600 KC. 
RESONANCE, APPROXIMATELY 

600 KG ON DIAL. OUTPUT METER ACROSS 

LI (ANTENNA LOADING COIL) 

ROCK VARIABLE FOR MAXIMUM SIGNAL. 

12 A.M. 
OF SIGNAL GENERATOR 

TO RADIATION LOOP). 
1500 KC. 

RESONANCE, APPROXIMATELY 
1500 KC. ON DIAL. 

SPEAKER VOICE COIL. CI (ANTENNA TRIMMER) 
FOR MAXIMUM OUTPUT 

13 A.M. REPEAT STEPS 11 AND 12. 

14 F.M. 108 MC. 108 MC. ON DIAL. 
OUTPUT METER ACROSS 

C5 (OSCILLATOR TRIMMER) 
FOR MAXIMUM OUTPUT. 

15 F. M. 

CONNECT F.M. SIGNAL 

GENERATOR TO DIPOLE 
TERMINAL POSTS WITH 

88 MC. 
88 MC. ON DIAL. 

(CHECK IMAGE AT 109.4 MC.). 

SPEAKER VOICE COIL. L4 (OSCILLATOR COIL) 
FOR MAXIMUM OUTPUT. 

16 F. M. A 150 OHM RESISTOR REPEAT STEPS 14 AND 15. 

IN SERIES WITH EACH 

SIDE. 30% MODULATED OUTPUT METER ACROSS 

L3 (R.F. COIL) 
FOR MAXIMUM OUTPUT. 

17 F. M. SIGNAL. 102 MC. 102 MC. ON DIAL. 
SPEAKER VOICE COIL. L2 (ANTENNA COIL) 

FOR MAXIMUM OUTPUT. 

The pick-up is of the low-pressure crystal type and is equipped with a permanent needle which will give about 4,000 play- 

ings before requiring replacement. When first used a pronounced needle scratch will be heard which will be greatly reduced after 

about twenty playings. This "breaking in" period is essential on all needles of the permanent type in order to permit the point to 

become polished. 
This instrument is equipped with a sensitive 9 tube plus rectifier superheterodyne receiver. The rotatable built-in loop 

antenna will provide satisfactory reception under all normal operating conditions. The loop is mounted between springs, so that it can 

be freely rotated to the best position for reception. Once this position is established it is no longer necessary to make any further loop 

adjustments. The directional characteristic of the loop is particularly useful for the elimination of elevator noises or other local electrical 

disturbances. 
SERVICE AND ALIGNMENT INSTRUCTIONS 

To remove the chassis from the console, it is first necesiory to disconnect the loop connector plug, the female connector 
plug on the speaker, the phono input plug, the motor plug and the two F.M. lugs on the F.M. antenna terminal post. Then remove 
the four knobs and the four screws holding the chassis to its mounting panel. 

CAUTION: WHEN REMOVING THE CHANGER BE SURE TO PLACE IT IN A POSITION IN WHICH THE CHANGER 
MECHANISM WILL NOT BE DAMAGED. 

ALIGNMENT 

Equipment Required: Modulated a -m, r -f signal generator; modulated f -m signal generator covering the range from 88 to 

108 megacycles; vacuum tube voltmeter; outpue meter; insulated screw driver; radiation loop (1 turn of about 6" to 8" diameter o' 
it12 or ¢14 wire connected across output of signal generator and placed parallel to receiver loop about 8" or 10" away); one .1 

mId 400 volt condenser; two 150 ohm resistors. 

With the receiver removed from the cabinet, connect output meter, or vacuum tube voltmeter and signal generator a 

indicated in the alignment procedure chart and keeping the output of the generator as low as possible, proceed exactly in the 

sequence as shown on the chart. 

Before aligning, close the variable condenser fully counter clockwise (plates fully closed) and check that pointer coincides 
with the reference line on the dial. 

©John F. Rider 
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BIALT-IN DIPOLE ANTENNA (F.M.) 

LOOP 
PAREMIA 

(AM-) 

o 

Part No. 

CA -846 
CA -847 
CA -907 
CCA-332M 
CCA-U150K 
CCR-152M 
CCR-U100K 
CK-1057 
CK-1058 
CL -1025 
CL -1026 
CL -1032 
CL -1033 
CL -1269 

LI 
AY 

T çr 
e-- 

OLYMPIC RADIO 86 TELEV. INC. 

:.5 

ñ 

111 Q I ) OsaLL 

e C3 cox 

Ay1 0 
OSCILLATOR 

COÍL4IL 

FY 

F 

2TUNNSR20 
NANO WINE 

WOUND ON 

REE10700. 

1TON 

4 

1aT. 1.F 6BA6 (2) 
10.7 / I 

(PART NOyTR-M7) S 

1 A.M. 

(p. 
c 

695 

PM. 

CO rIt '2 
` r .Ç11 3 

F.M. 

I9T. 1.r. '. 
453 KC. 

(PART NQ.TA-104!)G 1V K 
gr 1 º 

4 ) 

S 

-7- 

240 

CCT1 Y ; 

AS 
PADOEN 

y 

ALL PARTS ENCLOSED WITHIN THIS OUTLINE - 
ARE MOUNTED ON THE 11.1! CHASSIS. 

REPLACEMENT PARTS 

Description 

Cabinet -console used for model #7-934 
Cabinet -console used for model #7-925 
Cobinet-console used for model #7-936 
Condenser -3300 mmfd. ±20% Hi K ceramicon 
Condenser -15 mmfd. ±10% (N750) ceramicon 
Condenser -1500 mmfd. ±20% Hi K ceramicon 
Condenser-l0mmfd. ±10% (N750) ceramicon 
Choke -plate choke 
Choke -1.5 µh filament choke' 
Coil -broadcast oscillator coil 
Coil -broadcast r -f coil 
Coil-F.M. r -f coil 
Coil-F.M. oscillator coil 
Coil-F.M. antenna coil 

13//I/f CONDENSER (PART CCU -U -ISOLA) IS USED WHEN 

TRIMMER CONDENSER CS IS PART CT -1031. 

25U)If CONDENSER (PART CCA-U-250K) IS USED WHEN 

TRIMMER CONDENSER GS IS PART CT-IOSS-1. 

POWER SWITCH 
ON TONE CONTROL ti--- 

Ios- IºS N A.C. H PLY 
CL -1278 Coil -broadcast antenna loading coil 60 CYCLES 

CO -311 Condenser -1 mmfd. ±20% fixed condenser (gimmick) 

CO -715 Condenser -.05/400 W.V. molded paper condenser 

KO -1056 Condenser -4 mfd. 450 W.V. electrolytic condenser 

C0-1083 Condenser -4.7 mmfd. ±20% fixed condenser 
CO -1270 Condenser -30/500 W.V. & 20+4/450 W.V. electrolytic con- 

REB 
denser 

CO -M-5103 Condenser -.01,'500 W.V. midget tubular paper condenser 
CT -388 Condenser -220-680 mmfd. padder 
CT -939 Condenser -3-35 mmfd. trimmer 
CT -1002 Condenser -1.6-18 mmfd. trimmer 
CT -1036 Condenser -3-12 mmfd. F.M. trimmer 
CY--1053 Condenser -3 gang variable condenser 
DL -1070-1 Dial -glass dial scale 

IC -1Q15 Core -iron core for CL -1278 
KN -422 Knob -walnut knob marked "Volume" 
KN -423 Knob -walnut knob marked "Off -On -Tone" 
KN -425 Knob -walnut knob marked "Tuning" 
KN -1074 Knob -walnut knob marked "FM -AM -Phono" 
P0-1011 Pointer 
PT -567 Control -2 megohm tapped volume control 
PT -568 Control -3 megohm tone control with S.P.S.T. switch 
RCM20A101M Condenser -100 mmfd. ±20% mica condenser 
RCM20A151K Condenser -150 mmfd. ±10% mica condenser 
RCM20A220M Condenser -22 mmfd. ±20% mica condenser 
RCM20A331M Condenser -330 mmfd. ±20% mica condenser 
RCM20A471M Condenser -470 mmfd. -±20% mica condenser 
RCM2OCX101) Condenser- 100 mmfd. 7"_5% silver mica 

RCM2OCX470K Condenser -47 mmfd. ' 10% silver mica 
RCP1OW2503A Condenser -.05, 200 W.V. paper tub. condenser 

RCP1OW6102A Condenser -.001/600 W.V. paper tub. condenser 
RCP1OW6103A Condenser --01/600 W.V. paper tub. condenser 
RCP1OW6104A Condenser -.1;600 W.V. paper tub. condenser 

RCP1OW6202M Condenser -.002, 600 W.V. paper tub. condenser 

RCP1OW6502A Condenser -.005¡600 W.V. paper tub: condenser 

REB 100M Resistor -10 ohms ±20% 1/2W. resistor 

REB 102M 

REB 

REB 

REB 

REB 

REB 

REB 

REB 

REB 

REB 

REB 

REB 

REB 

REC 

345 

TIsnIN0TI 
SPEAKER FIELD 

4 

O 

Cl2 
FM; 

r 
8, 

6BA6 (3) 
10.7 MC. 

(PART N9111-1050) 
1 

DE 

21W IF. 

Nß 7 

3S NC. 
(PANT NE. TR -1049) 
- ---,c. 

-el . 

_. 
O 

C9 
AY. _ 

4 

3 
0400 

ó- 

RATIO DETECTOR 
TRARSFORMER 

(PART NO. TR -1061 

L5 
FM 

L6 
F.Y. 

G' 

6AL5 

Ti 3 

IR 
D M' 

G + 
N f1:1 
t 

Q 

7`Á Nn 

f 

1FM. 
AVE. 2.2 Kn. M r 

100NIL 

I 

/65071(1 

PH 

C 

PHONO -PICO -UP 

JACK 

iy 
7 
AJ1. 

PN 
.o1/50,50. 

Ib 

8 

4 a 

6Sa7 (2) 

VOLUME CONTROL 

21,111. 

.Oa/SOON H 

2 

.006/Eoov. I 

R 

MODELS 8-925, 
8-934, 8-936 

6K6-GT/6 (I) ºeo 
3 

.00s/soov. 

6K6-GT/G (2) 

0TOe01' 
2750 

5Y3-GT/G + 
fOpopf OS. 

3530. 

zopf 
_ 30V. 

470.21. 
VW. .2500. 

Ca e4 6.34 TO FILAMENTS 

PILOT LIGHTS 
47 

COLOR CODE FOR I.F. TRANSFORMERS. 

S . FLUE 

G. GREEN 

R. RED 

W WHITE 

103K Resistor -10,000 ohms ±10% 1/2W. resistor 
104K Resistor -100,000 ohms -±-10% '/2W. resistor 
104M Resistor- 100,000 ohms ±20% /W. resistor 
105M Resistor --1 megohm ±20% '2W. resistor 
106M Resistor -10 megohms ±20% 1/2W. resistor 
155K Resistor -1.5 megohms ±10% V2W. resistor 
220M Resistor -22 ohms ±20% '/2W. resistor DIPOLE TERMINAL 

221M Resistor -220 ohms ±20% 1/2W. resistor POSTS (FM) 

223M Resistor -22,000 ohms ±20%' W. resistor 
224M Resistor -220,000 ohms ±20% '/2W. resistor 
225M Resistor -2.2 megohms ± 20% '/2W, resistorL00P 
33404 Resistor -330,000 ohms ±20%'/2W. resistor SOCKET 
47304 Resistor -47,000 ohms ±20% 1/2W. resistor 
474M Resistor -470,000 ohms ±20% 1,,2W. resistor 
680K Resistor -68 ohms ±10% '/2W. resistor 
223K Resistor -22,000 ohms 1'110% 1 W. resistor 

REC 333K 
RED 153M 
RED 391M 
RED 471M 
RED 473M 
SK -384 
SP -191 
SP -218 
SW -843 
TR -1047 
TR -1048 
TR -1049 
TR -1050 
TR -1051-1 
TR -1052 

Resistor -1900 ohms ± 20% la.W., re}icfnr WI -1079 W 

Resistor -33,000 ohms ±-10% 1 W. resistor 
Resistor -15,000 ohms ±20% 2W. resistor 
Resistor -390 ohms ±20% 2W. resistor 
Resistor -470 ohms ±20% 2W. resistor 
Resistor -47,000 ohms ±20% 2W. resistor 
Speaker -12 dynamic speaker (715 ohms) 
Spring -dial drive lock spring 
Spring -pointer drive spring 
Switch -band switch 
Transformer -10.7 me first F.M. I.F. transformer 
Transformer -455 kc first A.M. I.F. transformer 
Transformer -455 kc second A.M. I.F. transformer. 
Transformer -10.7 me second F.M. I.F. transformer 
Transformer -ratio detector transformer 
Transformer -power transformer (110 mA.) 

ire -3Q0 ohms transmission line 

ANTENNA POST(AM) 

GROUND POST (AM) 

P110110 Plat -UP /4j(__' 

MOTOR ON-OFF 
SWITCH - / I Cu'1, PMOYO-MOTOR 

sever PLUG 

SPEAKER 
SOCKET 

REAR VIEW 

TUBE & TRIMMER LAYOUT 

MOTOR 

SOCKET 

NOTES 

I. ALL RESISTORS A 20% TOLERANCE, 1/2 WATT, UNLESS OTHERWISE SPECIFIED. 

2. ALL MICA CONDENSERS 120% TOLERANCE , UNLESS OTHERWISE SPECIPRD. 

3. SAND SELECTON SWITCH SHOWN IN A.M. POSITION. 

4. ALL VOLTAGES MEASURED ETWEEN PONTS INDICATED YID GROUND, WITH 

VOLUME CONTROL PULL ON AND WITH SAND SVROM SET N'A.1L 0001T100, 

USNS 20,000 ONUS -PER -VOLT METER. ALL VOLTANO READINGS A10%, 
MEASURED WITH AN INPUT VOLTAGE OF 117 V.,60 CYCLES, A.C. 

TUNING \\7 

H 

PHONO -AM -FM 
SWITCH 

POWER SWITCH B VOLUME 
TONE CONTROL CONTROL 

ANT TRIM. ( O C14 (FM) 
R.F. COIL 6BÁ6 
L3 (FM) aF 

R.F. TRIM.-_ 
C2(AM) J 
OSC. TRIM. 
C5 (FM( 

OSC. COIL, 
L4 (FM) 

LINE GORD 

OSC.TRIM./ 
C3 (AM) 

.Je 

- U 

F -Z 

!^U 

O 
06 07 CIO CII 

(21 
68Á6j 

1s11.F (AM) 
455 KC / 

1aT LF (FM) 
IC 7 MC. 

ANT. TRIM. --- 
C1 (AM) 

PHONO 
PICK-UP 
SOCKET 

ANT LOADING 

COIL, L1 (AM) 

PADDER 

C4 (AM) 

2NRI.F.(AM) 
455 KC. 

C9 

C8 

-Cl2 

013 

2"0I,F (FM) 
10.7 MC. 

11 
TOP VIEW 

I t 

4-- 

RATIO 

DETECTOR 

L5 
TRANS. 

' -L6, INSIDE 
OF CHASSIS 

©John F. Rider RECORD CHANGERS: For 8-925, Webster Model 156, RCD.CH. 19-1; For 8-934, 
8-936, Seeburg Model K, RCD.CH. 15-2 
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