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MAGNAVOX_ PAGE 20-1 

MODEL 130, Playfellow, 
Ch. CR -215 

SPECIFICATIONS 
Power supply _ 

117 volts 60 cycles AC 

Power consumption 58 watts 

Power output 1.9 watts 

Intermediate frequency 455 kc. 

Tuning frequency range 540-1620 kc. 

Tubes: 
Converter _.. __ 12SA7 

I -F Amplifier 12SK7 

Detector, AVC and First Audio 12SQ7 

Power output.__.__.__...... .. _ _ 50L6GT 

Rectifier.... 35Z5GT 

PM Speaker: 
Voice coil impedance (400 cycles) 3.0 ohms 

Output transformer 2,000/3 ohms 

ALIGNMENT 
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. The radio 
volume control should be turned to maximum 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 
can be made with the loop antenna leads connected. 

I -F ALIGNMENT 
1. Connect the output of the signal generator to the 
control grid (pin No. 8) of the 12SA7 tube through a 
.00025 mfd. capacitor. The ground on the signal 
generator should be connected to the radio chassis. 

2. Turn the condenser gang until it is completely 
meshed (low -frequency end of dial calibration) and 
set the input selector switch to RADIO. 

3. Adjust the signal generator to EXACTLY 455 kc. 
and peak the second i -f transformer and the first 
i -f transformer in that order. 

BROADCAST BAND 
ALIGNMENT 

1. 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, remove escutcheon plate and move. 

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

PROCEDURE 
3. Set the signal generator and the radio receiver to 

1400 kc. and adjust the 1400 kc. oscillator trimmer. 

4. Set the signal generator and dial to 600 kc. 

While rocking the gang back and forth around 600 
kc. adjust the oscillator coil slug for maximum output. 

5. Check the 1400 calibration and correct if nec- 
essary with the oscillator trimmer. 

SPECIAL SERVICE 
INFORMATION 

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

STAGE GAINS* 
R -F on Converter to I -F Grid at: 

600 kc. 47 
I -F on Converter Grid to I -F Grid at: 

455 kc. (gang closed) _ 59 
I -F Grid to Detector Plate at: 

455 kc. 50 

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

600 kc. 7.0 V. 

or 0.32 ma. through 22,000 ohm Oscillator Grid 
Resistor. 

AUDIO GAIN 
Voltage required across the Volume Control to pro- 
duce 0.5 watt speaker output** at 400 cycles is 

.19 volt with Input Selector Switch in RAD setting. 

'Variations of + 20` 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. 

® John F. Rider 
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MAGNAVOX PAGE 20-3 
MODEL 130, Playfellow, 
Ch. CR -215 

VOLUME CONTROL WITH AC SWITCH 

SWITCH, RADIO PHONO WITH AC 56 

55 

°John F. Rider 
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PAGE 20-4 MAGNAVOX 
MODEL 130, Playfellow, 
Ch. CR -215 

PARTS LIST 
REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Coil, oscillator 360343-1 

2 Transformer, first i -f 360342-1 

3 Transformer, second i -f 360342-1 

4 Condenser, two -gang tuning 260102-1 

5 Capacitor, ceramic, 50 mmf. ± 10%, 500V 250088-39 

6 Capacitor, mica, 100 mmf. 250159-98 
7 Capacitor, mica, 150 mmf. ± 10% 250159-84 
8 Capacitor, mica, 180 mmf. +10% 250159-85 
9 Capacitor, mica, 470 mmf. 500 V. 250159-102 

10 Capacitor, mica, 330 mmf. ± 10% 250159-88 
11 Capacitor, paper, .002 mfd. 600 V. 250152-44 
12 Capacitor, paper, .005 mfd. ± 10%, 400 V 250169-14 
13 Capacitor, paper, .005 mfd. ± 10%, 400 V. 250169-14 
14 Capacitor, tubular, .005 mfd. 600 V. 250152-41 
15 Capacitor, tubular, .005 mfd. 600 V. 250152-41 
16 Capacitor, paper, .006 mfd. ± 10%, 400 V. 250169-15 
17 Capacitor, paper, .005 mfd. 600 V. 250152-41 
18 Capacitor, paper, .02 mfd. 600 V 250129-3 
19 Capacitor, paper, .02 mfd. 600 V. 250129-3 
20 Capacitor, paper, .02 mfd. 600 V. 250129-3 
21 Capacitor, tubular, .1 mfd. 200 V 250152-13 
22 Capacitor, tubular, .1 mfd. 200 V 250152-13 
23 Capacitor, electrolytic, 100 mfd. 150 V., 25 mfd. 150 V., 25 mfd. 150 V., 20 mfd. 25 V. 270021-19 
30 Resistor, composition, 33 ohms, 1/2 W. 230084-4 
31 Resistor, composition, 100 ohms, 1 W 230085-7 
32 Resistor, composition, 330 ohms, % W. 230084-10 
33 Resistor, composition, 470 ohms, % W 230084-11 
34 Resistor, composition, 470 ohms, 1/2 W. 230084-11 

35 Resistor, composition, 22,000 ohms, 1/2 W. 230084-21 
36 Resistor, composition, 47,000 ohms, % W. 230084-23 
37 Resistor, composition, 150,000 ohms, ±10%, % W. 230084-88 
38 Resistor, composition, 150,000 ohms, % W. 230084-26 
39 Resistor, composition, 270,000 ohms, ± 10%, % W. 230084-91 
40 Resistor, composition, 470,000 ohms, +10%, % W 230084-94 
41 Resistor, composition, 470,000 ohms, 1/2 W. 230084-29 
42 Resistor, composition, 470,000 ohms, % W. 230084-29 
43 Resistor, composition, 1.5 megohm, 1/2 W. 230084-32 
44 Resistor, composition, 2.2 megohm, % W 230084-33 
45 Resistor, composition, 10 megohm, 1/2 W 230084-37 

46 Resistor, composition, 470,000 ohms, ± 10%, % W 230084-94 
55 Control, volume with AC switch, 2 megohm 220074-6 

56 Switch, radio phono, with AC switch 160193-1 

57 Crystal pickup, QVR-12 560101-7 
58 Antenna loop assembly 

*The part number of the loop antenna assembly changes with different cabinets, therefore it is important that 
you specify the STYLE NUMBER of the instrument when ordering a replacement loop antenna assembly. 

©John F. Rider 

www.americanradiohistory.com



MAGNAVQX PAGE 20-, 
MODEL CH -216 

w Ç NL: 

711,a) 

O 

63, + a O 
O 

e 

1>a) 
"g -2 oil 

a) Q a) ' H H m - .. 
Ó O 

y ° Pt. b N 'o 8'0w 

; Ñ 'O ° tat 2 8 á0 
3 v a) a a, _ó°ó.4 b ó 0 

7c; 5a . à Ñ o m ai o U ° 
c)-. 

>. oQ° ö ái b..1 a 
b á E b H 8 .. b5 o 

óá; 
ro 

. 
ro:." ' H 

b-0 tr'" . m ó ;12 .. ó á wó 'v b °w 
ro ' pb 

roÑwaEa... O . .4" 
'Óa N". 5 

ÓaN. 

O 

E 21 

Ó äa) 

+.b 
b . Ó Ú 

ro v Ñ 
o a)< a O p. p d yp 

H 
R7 b a b U a .L H Q :a y( E e U~ Hp 

° ro a 
~ 

-N °4áá º d r4 a c) a) g a a N a g N d a .O 
O g a .r a a E.5. ..b4(1)m 

x a. o .4a Hg 
a roabO 

O 
p 

b+2 :c. i>'4 7.7j m«.... ° .rn a 
bd, a roaÑ 

e O en 

öb O 
'gw 

a O q a .4 

PöN aN H 1.4 y a 
- a 2 ro 2 . .' , b a Úa bo. Qº ° N 

` 
, aa a 

H-1 ONU' ° ap4ób O N 
.w.» Lt)bá yy a.4 a) 

H 
aW0 

.O ul m . A 
H O a N 14 -1 O d U > .m o Ñ0:1V 

a d H x HW b 8.r +a V a1 2 
O° 4 -rd 0 

Qa. >rna)0, aóç..za 
° : o ¡ g:i, ° a) : 

`)x a 
a 

a U 
o o:ó. ' 8 ro ° ° ° Tî 

n z k. a 
-E4 cw Q y ß. Z ñ b+ 

'vb+ A ° a ó 
ro 0 d'e COr ro '4 cò ° '4 [h ro 

Ei 

. 

b v ó 
y_ói trá . Iii áj ó 

W ó dúa á01bd " á á 
a 

Ñ áaó Ñ b 
°a)ZóbpüU O 73 

Etri v ti ° 
b 

ö 

ö ÑO N a a7° w O W U O 

b á g 
F 

çá 4r a ° a p ö Pyóbó Z " aa 

baI , 
b' > F aötr, N Ú ö ó 

°°á, 
á .%Mi wm7b' ° 

ó < Hb,.4 °bW H úNW-d b 
Wap. c ó ó° IM Z a ° 

a) 02 . a)>~ d Ó Ó p ffj 
Tb" ÿö0ó 3 ó 1114q 

O Ti, 
a) á, . 

° 
b ,; UÑZHF ö2-.UHÑ; óGN W U b .UIH 

_Ú a 'V ti.-ciQ . 

' 

/! 

u -ri 17 b ° a º Ñ º q óa óF> 
Ú 

vQ w á G 
Ñ Ñ~dO a°a) a° M a a) ° 

n b 
ab 

ö 
G 

8'5 
...I% aa2 E ag.y ro -v e 

b 
3 

H 

°c-i F `áv ó ,s 0 
á, 

a ., 

" á t3,-._-. )6-' 

U)ó 

p . . 
-d b, X-a WX " 1b g 

a°H 

v e ptró' 

WÑó'a, 
ö in 

N O`' g` 
oÓ U ó n Ó 

+ ö 71 0 pElie !N . ^ .,öM.. 
U-. .iÑö 

Q 

ú Á b > 

ó ö Dö 
' 

a 

Ñÿ 
PgöHq 

ñ5O 2aU ro UÓ O 
p 

N_bd 

1 ro[xcl)i 

ÓoÁ aó 

b 

O A+p 
[/ . ci ci M izi Li) ö . e 2iO ad 

öU v .r ö+ 

©John F. Rider 

www.americanradiohistory.com



RAGE 20-6 MAGNAV 
MODEL CR -216 

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

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

3. Peak both discriminator slugs at 10.775 mc. 

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

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

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

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

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

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

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

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

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

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

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

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

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

SPECIAL SERVICE 
INFORMATION 

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

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

600 kc. 5.00 
98 mc. 1.15 

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

©John F. Rider 
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MAGNAVOX PAGE 20-7 
MODEL CR -216 

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

at: 600 kc. 6.6V. 
25.0 98 mc. 6.0V. 

I -F on Converter Grid to 1st I -F Grid at: or 0.3 ma. through 22,000 ohm Oscillator Grid Re - 
455 kc. (gang closed; 28.0 sistor at 600 kc. and 0.27 ma. at 98 mc. 

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

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

OSCILLATOR OUTPUT VOLTAGE 
The DC voltage developed across the Oscillator Grid 

Resistor (105) at: 

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

*Variations of ±20% are permissible. All readings made with sufficient input signal to 
provide 0.5 watt speaker output. 0.5 speaker output at 400 cycles is equivalent to a reading 
of I.25V. as measured by a high resistance AC voltmeter across the voice coil of the speaker. 

**Detector Plate on AM. 

***0.1 watt speaker output at 400 cycles is equivalent to a reading of 0.55 volts as 

measured by a high resistance AC voltmeter across the voice coil of speaker. 

DIAL CORD REPLACEMENT 
Two separate drive cables are used in the CR -216 
dial assembly. One cable is used to transmit the 
motion from the tuning knob to the large pulley 
that is coupled to the condenser gang; the other 
cable actuates the dial pointer whenever the large 
pulley, on the condenser gang is rotated. Separate 
instructions for replacing either of these cables is 
given in the following paragraphs. 

CONDENSER DRIVE CABLE REPLACEMENT 

Remove dial assembly after taking out four screws 
on each side of chassis. Slide a short length (approx- 
imately '/s inch) of sleeving over one end of a length 
of dial cable, form a small loop and tie a .knot in the 
manner shown on Figure 1. Tie spring to opposite 
end of cable making length excluding spring 191/2 

inches. Hook loop over the metal hook in pulley 
"D" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the dial assembly 
keeping the cable to the rear of the pulley groove. 
Lace the cable around the smaller diameter portion 
of the tuning control shaft wrapping 2'/2 turns from 
front to back; then around the opposite side of pulley 
"D" into the pulley through the slot. Hook the end of 
tension spring "F" in the hole provided in pulley 
"D", completing this operation. 

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

of sleeving over a 42 -inch length of dial cable. Tie 
the two ends to the loop end of the cable spring "E" 
securely so that the cable doubled measures 19% 
inches end to end excluding spring. 
Place spring hook in top hole and draw cable through 
slot of pulley "D". Loop one end of cable around 
pulley "D" in a clockwise direction in front of con- 
denser drive cable (viewing dial assembly from 
front) then loop the 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 
añd loop cable over pulleys "B" and "C" as shown 
in Figure 1. 

Turn the tuning control shaft until the condenser 
gang is completely meshed and slide the dial pointer 
on its track until it is in line with the last calibration 
mark at the low frequency end of the dial. The short 
piece of sleeving installed prior to the stringing 
operation should be slid to the rear of the dial pointer 
and the crimping lug on the pointer pressed over the 
sleeving. After checking to make certain that the 
condenser gang is completely meshed and the dial 
pointer is in the position specified previously, apply 
a few drops of cement to each end of the sleeving 
to which the dial pointer is fastened. This completes 
the operation. 

©John F. Rider 
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, AGE 20-8 MAGNAVO X 
MODEL CR -216 

POINTER DRIVE CABLE 
44980IG4 

TENSION SPRING .E« 

DIAL POINTER 
1024 6G2 

PULLEY 'A' 

PULL Y 'B' 

TUNING CONTROL SHAFT 

FIGURE 1 

PULLEY'C' 

TENSION SPRING'F' 

CONDENSER DRIVE CABLE 
44980IG4 

PULLEY .D. 
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MAGNAVOX PAGE 20-11 

MODEL CR -216 

PARTS LIST 

REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Coil assembly, r -f (AM) 36034801 
2 Coil assembly, oscillator (AM) 360349G1 
3 Coil assembly, oscillator (FM) 36032301 
4 Coil assembly, r -f (FM) 36032202 
5 Coil assembly, antenna (FM) 360321G2 
6 Coil, choke 36028401 
7 Transformer, first i -f 36035001 
8 Transformer, second i -f 360350G2 
9 Transformer, first i -f (FM) 360351G1 

10 Transformer, second i -f (FM) 36035101 
11 Transformer, third i -f (FM) 36035101 
12 Transformer, discriminator 36035201 
13 Transformer, power 30005001 
14 Capacitor, variable trimmer 25004602 
15 Capacitor, variable trimmer 26006705 
16 Capacitor, three -gang tuning 26010301 
17 Capacitor, ceramic, 10 mmf. ± 5%, 500 V. 25008808 
18 Capacitor, ceramic, 10 mmf. ± 5%, 500 V 25008808 
19 Capacitor, mica, 47 mmf. 500 V. 250159096 
20 Capacitor, mica, 47 mmf. 500 V 250159096 
21 Capacitor, ceramic, 50 mmf. +10%, 500 V. 250088039 
22 Capacitor, mica, 100 mmf. ± 10%, 500 V 250159G82 
23 Capacitor, mica, 100 mmf. 500 V. 250159098 
24 Capacitor, mica, 100 mmf. 500 V. 250159098 
25 Capacitor, mica, 220 mmf. 500 V. 2501590100 
26 Capacitor, mica, 220 mmf. 500 V. 250159G100 
27 Capacitor, mica, 330 mmf. ± 10%, 500 V. 250159088 
28 Capacitor, mica, 470 mmf. 500 V. 2501590102 
29 Capacitor, mica, 470 mmf. ± 10%, 500 V. 250159090 
30 Capacitor, mica, 1800 mmf. ± 5%, 500 V. 250160044 
31 Capacitor, paper, .0015 mfd. ± 10%, 600 V 25016901 
32 Capacitor, paper, .005 mfd. 600 V. 250152041 
33 Capacitor, ceramic, .004 mfd. 350 V. 250088034 
34 Capacitor, paper, .002 mfd. 600 V. 250152044 
35 Capacitor, paper, .015 mfd. ± 10%, 200 V. 25016905 
36 Capacitor, paper, .01 mfd. 200 V 250152618 
37 Capacitor, paper, .01 mfd. 200 V. 250152018 
38 Capacitor, paper, .01 mfd. 200 V. 250152018 
39 Capacitor, paper, .01 mfd. 200 V. 250152018 
40 Capacitor, paper, .01 mfd. 200 V. 250152018 
41 Capacitor, paper, .01 mfd. 600 V 250152038 
42 Capacitor, paper, .01 mfd. 600 V. 250152038 
43 Capacitor, paper, .01 mfd. 600 V 250152038 
44 Capacitor, paper, .01 mfd. 600 V. 250152038 
45 Capacitor, paper, .01 mfd. 600 V. 250152038 

©John F. Rider 

www.americanradiohistory.com



PAGE 20-12 MAGNAVOX 
MODEL CR -216 

REFERENCE MAGNAVOX 
NO. DESCRIPTION PART NO. 

46 Capacitor, paper, .01 mfd. 600 V. 250152G38 

47 Capacitor, paper, .01 mfd. 600 V 250152G38 

48 Coil, choke 360284G1 

51 Capacitor, paper, .02 mfd. 200 V. 250152G17 

52 Capacitor, paper, .02 mfd. 600 V. 250129G3 

53 Capacitor, paper, .02 mfd. 600 V. 250129G3 

54 Capacitor, paper, .02 mfd. 600 V. 250129G3 

55 Capacitor, paper, .03 mfd. 600 V. 250152G36 

56 Capacitor, paper, .05 mfd. 200 V. 250152G15 

57 Capacitor, paper, .05 mfd. 200 V. 250152G15 

59 Capacitor, paper, .1 mfd. 600 V 250152G33 

60 Capacitor, ceramic, 500 mmf. 250088G31 

61 Capacitor -resistor filter 250170G1 

62 Capacitor, electrolytic, 30-10 mfd. 475 V. 270023G2 

63 Capacitor, electrolytic, 10 mfd. 450 V.--20 mfd. 25 V. 270023G6 

64 Capacitor, electrolytic, 10-10 mfd. 450 V.--20 mfd. 25 V 270023G7 

65 Capacitor, electrolytic, 20 mfd. 25 V. 270027G2 

70 Resistor, composition, 33 ohms, % W 230084G4 

71 Resistor, composition, 68 ohms, 1/2 W. 230084G6 

72 Resistor, composition, 68 ohms, % W 230084G6 

73 Resistor, composition, 82 ohms, ± 10%, % W. 230084G49 

74 Resistor, composition, 220 ohms, % W. 230084G9 

75 Resistor, composition, 330 ohms, 2 W. 230086G56 

76 Resistor, composition, 1000 ohms, 1/2 W. 230084G13 

77 Resistor, composition, 1000 ohms, % W. 230084G13 

78 Resistor, composition, 1000 ohms, % W. 230084G13 

79 Resistor, composition, 1000 ohms, % W 230084G13 

80 Resistor, composition, 1000 ohms, % W. 230084G13 

81 Resistor, composition, 1500 ohms, % W. 230084G14 

82 Resistor, composition, 3300 ohms, % W 230084G16 

83 Resistor, composition, 3900 ohms, % W. ±10% 230084G69 

84 Resistor, composition, 4700 ohms, % W 230084G17 

85 Resistor, composition, 4700 ohms, % W. 230084G17 

86 Resistor, composition, 4700 ohms, % W. 230084G17 

87 Resistor, wire wound, 6500 ohms, ±10% 240035G9 

88 Resistor, composition, 8200 ohms, ± 10%, 1 W. 230085G73 

89 Resistor, composition, 8200 ohms, ± 10%, 1 W. 230085G73 

90 Resistor, composition, 10,000 ohms, 1/2 W. 230084G19 

91 Resistor, composition, 10,000 ohms, 1/2 W 230084G19 

92 Resistor, composition, 10,000 ohms, 1 W. 230085G19 

93 Resistor, composition, 15,000 ohms, ± 5%, % W. 230084G187 

94 Resistor, composition, 22,000 ohms, % W. 230084G21 

95 Resistor, composition, 22,000 ohms, % W. 230084G21 

96 Resistor, composition, 47,000 ohms, 1 W 230085G23 

97 Resistor, composition, 47,000 ohms, % W. 230084G23 

98 Resistor, composition, 47,000 ohms, % W 230084G23 

99 Resistor, composition, 68,000 ohms, ± 10%, % W. 230084G84 

100 Resistor, composition, 82,000 ohms, ± 10%, % W 230084G85 

101 Resistor, composition, 100,000 ohms, ± 10%, % W. 230084G86 

102 Resistor, composition, 100,000 ohms, % W. 230084G25 
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REFERENCE 
NO. 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

125 

126 

127 

128 

129 

130 

131 

132 

133 

DESCRIPTION 

ivi011II., CR -216 

MAGNAVOX 
PART NO. 

Resistor, composition, 100,000 ohms, % W 

Resistor, composition, 100,000 ohms, % W 

Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor; composition, 
Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor, composition, 
Resistor composition 
Control, volume 

Control, treble 

230084G25 

230084G25 
150,000 ohms, ±10%, % W. 230084G88 
150,000 ohms, ± 10%, % W. 230084G88 
150,000 ohms, ¡í W. 230084G26 
150,000 ohms, 1/ W 230084G26 
220,000 ohms, ± 5%, % W 230084G215 
220,000 ohms, 1/2 W. 230084G27 
270,000 ohms, ± 10%, % W. 230084G91 
820,000 ohms, +10%, % W. 230084G97 
1 megohm, ± 5%, % W. 230084G231 
1 megohm, % W. 230084G31 
1 megohm, % W 230084G31 
1 megohm, % W 230084G31 

1 megohm, j W 230084G31 

220074G1 

220072G8 
Control, bass, with switch 220073G5 
Switch, selector 160194G1 
Socket, motor 180501G5 
Socket, speaker 

180504G16 
Socket, external 

180060G1 
Socket, phono 

189741G1 
Loop antenna * 

SPECIFICATIONS 
Power supply 117 volts 50/60 cycles AC 

95 watts 
10 watts 

Intermediate frequency 455 kc./10.7 mc. 
Tuning frequency range: 

Broadcast Band 
FM Band 

Tubes: 
R -F Amplifier 
Converter 
1st I -F Amplifier (AM -FM) 
2nd I -F (FM), Detector and AVC (AM) 
Limiter 

Power consumption 
Power output 

540-1620 kc. 
88-108 mc. 

6BA6 
6BE6 
6SG7 
6SG7 
6SH7 

Discriminator 
First Audio 
Inverter 

6H6 
6SR7 

6SN7GT 
Power output (push-pull stage) 
Rectifier 
Dial Lamps 

Speaker : 

Field coil resistance 500 ohms 
Voice coil impedance (400 cycles) 3.0 ohms 
Output transformer 8,000/3 ohms 

(2) 6V6GT 
5Y3GT 

Mazda No. 44 
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GENERAL 
Model CR -217 radio chassis is an AM -FM tuner that 
must be used in conjunction with a power amplifier 
such as the AMP -116 for speaker operation. Heater 
and plate voltages for the CR -213 radio chassis are 

METHOD OF REMOVING 
Model CR -217 radio chassis is designed for easy 

removal from the cabinet in which it is installed. As 

the radio panel is permanently fastened to the 

chassis, the control knobs need not be removed when 

the chassis is taken out of the cabinet for service. 

To remove the chassis, first remove the antenna 
leads from their terminals and all plugs from the 

receptacles on the rear of the chassis. Then remove 

the two Phillips -head screws from the angular slots 

in the flange at the rear of the chassis. 

In the Embassy the chassis is removed through 
the front panel opening. Remove the three wood 

cleats (secured by wood screws) in front of the 

chassis panel. Lift the rear of the chassis about an 

inch and pull it straight back enough to disengage 
the two hook plates from the chassis tray and then 
remove the chassis through the front of the cabinet. 
Never remove the chassis tray from the cabinet 

ALIGNMENT 
Alignment of this receiver requires the use of an 
accurately calibrated RF signal generator, range 
455 kc. to 107mc., an output meter, and a vacuum 
tube voltmeter of approximately 10 megohm input im- 

pedance. All trimmer condensers can be identified 
by stampings on the chassis and gang condenser 
cover and are shown on the chassis layout diagram. 

supplied from the amplifier chassis; it is therefore 
essential that the radio and amplifier chassis be 
interconnected during alignment or for other electri- 
cal service cperations. 

CHASSIS FROM CABINET 
it has been properly positioned to bring the radio 

panel in place when the chassis is replaced. 

To replace the chassis slide it into the cabinet 
from the front and push it in far enough for the hook 

plates on the chassis to engage the slots in the 

chassis tray. With the chassis in this position install 

the three wood cleats in front of the chassis panel. 
Push the chassis forward until the panel is approxi- 

mately 1/16" from the back of the cleats and secure 
in position with tho two Phillips head screws. 

CAUTION: Make sure the chassis panel does not 

touch the wood cleats or acoustic feedback may result. 
Replace all plugs in their receptacles and the 
antenna leads on their correct terminals. The antenna 
terminal board for the loop antenna connections is 

designated L -H. The two terminals on the loop are 
designated L and H; the leads connected to these 
terminals should be wired to the corresponding 
terminals (L and H) on the chassis. 

PROCEDURE 
The pointer on the radio dial should line up with the 

first horizontal mark on the low frequency end of the 
dial glass. If the pointer does not line up, loosen the 

screws on the pointer drive pulley at the end of the 
tuning gang and adjust the pointer setting; tighten 
the screws after this adjustment. Be sure the gang is 

fully meshed for this pointer alignment. 

AM ALIGNMENT 
I -F ALIGNMENT 

1. Set range control to position No. 1. Set volume, 

treble and bass controls to maximum, the Band 

Switch to Broadcast position, and dial pointer to 

1000 kc. 

2. Tune the signal generator to EXACTLY 455 kc. 

3. Connect output of modulated signal generator to 

the signal grid of the 6SB7Y (pin 8) through a .01 mfd. 

capacitor and signal generator ground to radio 
chassis. 

4. All i -f transformers on this chassis are slug -tuned. 

Both slug adjustments for 455 kc. are located on top 

of the transformers; the 10.7 mc. adjustments are 
i accessible on the bottom. 

5. Connect output meter across voice coil of 15 -inch 

speaker and peak in order the third, second and first 

i -f transformers. 

6. Use only enough signal input to give a readable 
indication on voltmeter so that the AVC will not 

operate and give false readings. 

ALTERNATE VISUAL 
ALIGNMENT OF I -F STAGES 
1. Connect 455 kc. sweep generator having approxi- 
mately 40 kc. sweep to signal grid of 6SB7Y (pin 8) 

through a .01 mfd. capacitor. Connect an oscilloscope 
through a 1 megohm isolating resistor across the 
220,000 ohm diode load resistor. Align for best pos- 

sible peak with range switch in position No. 1, and 
symmetry in position No. 4. 
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BROADCAST BAND 
R -F ALIGNMENT 

1. Connect signal generator through .00025 mfd. 
capacitor to antenna and ground terminals on an- 
tenna terminal strip on rear of chassis. Be sure 
"Ant -loop" switch on top of the chassis is in the 
ANT. position. Connect output meter as for AM i -f 

alignment. 

2. Tune signal generator to 1400 kc. 

3. Set dial to 1400 kc. and adjust oscillator, r -f and 
antenna trimmers for maximum indication on meter. 

4. Set signal generator to 600 kc. and tune radio to 
signal. Adjust the 600 kc. padder to maximum output 
while simultaneously rocking the gang. 

5. 1400 kc. calibration should then be checked and 
re -adjusted if necessary with the 1400 kc. oscillator 
trimmer. 

SHORT WAVE BAND 
R -F ALIGNMENT 

1. Set the Band Switch to Short Wave and replace! 
the .00025 mfd. capacitor in series with the signai' 
generator lead to the antenna terminal, with a 400 
ohm resistor. 

2. Set the signal generator and the receiver to 15 mc. 
and adjust the oscillator, r -f and antenna trimmers 
for maximum indication on the meter. While adjust 
ing the 15 mc. oscillator trimmer, two peaks may be 
observed; only one is the correct peak f,:i 15 mc 
alignment. To obtain the correct peak, screw trimmer 
in to maximum capacitance, then decrease until the 
first peak is observed. This is the correct one 

Another method for checking for the correct peak 
is to tune the receiver to 15.91 mc. with signal gen 
erator at 15 mc. and with the output increased. If the 
15 mc. oscillator trimmer is properly adjusted, the 
signal will be received at 15.91 mc. if incorrectly 
aligned, the signal will be received at 14.09 mc. 

FM ALIGNMENT 

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

2. Connect a DC vacuum tube voltmeter from Pin 4 
on 6H6 tube socket to ground through a 1 megohm 
isolating resistor. 

3. Peak both discriminator slugs at 10.775 mc. 

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

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

Note: If the signal generator is not capable of suffi- 
cient output to produce a readable DC voltage, the 
amplification of the last i -f stage can be used to 
increase the signal input to the limiter for discrim- 
inator alignment. To accomplish this, align -the last 
i -f stage as indicated in "1F Alignment". Then align 
discriminator as above leaving the signal generator 
connected to the grid of the 6SG7 2nd i -f tube. 

I -F ALIGNMENT 
1. Connect high side of signal generator, through a 

i 

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

generator to chassis. 

2. Close gang condenser and connect vacuum tube 
voltmeter across 220,000 ohm limiter grid resistor; 
(Points "A" to "X" on schematic). Adjust signal gen 
erator output until a reading of at least 3 volts is 

obtained. In order to reduce regeneration caused by 
the vacuum tube voltmeter leads, a 1-megohm iso- 
lating resistor, connected with as short leads as pos- 
sible to point "A" should be used in series with the! 
vacuum tube voltmeter. Align the 3rd i -f transformer 
for best peak as indicated on voltmeter. 

3. Repeat above for the 2nd and 1st transformer by 
connecting signal generator to signal grid of first i -f 

tube 6SG7 then to the signal grid of 6SB7Y converter. 
The i -f stages should be aligned in this order. 

WARNING-After each i -f stage has been individ- 
ually aligned, do not repeak with the signal into the 
grid of the 6SB7Y. 
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ALTERNATE VISUAL 
ALIGNMENT OF I -F STAGES 
1. Replace signal generator with sweep generator 
having approximately 300 kc. sweep and tune gener- 
ator to 10.7 mc. Connect oscilloscope across 220,000 
ohm limiter grid resistor through a 1-megohm iso- 
lating resistor. The order of alignment is the same as 
when using a vacuum tube voltmeter. Each i -f trans- 
former should be individually aligned for best peak 
and symmetry. 

R -F ALIGNMENT 
1. Connect vacuum tube voltmeter across limiter grid 
resistor as in FM I -F alignment. Adjust signal gener- 
ator output until a reading of at least 3 volts is ob- 
tained. 
2. Ground one side of the FM Antenna by placing a 
wire jumper from one FM connection on the antenna 
terminal strip to the ground connection. 
3. Connect unmodulated signal generator through a 
300 ohm resistor to ungrounded antenna post and 
chassis, and tune signal generator to 107 mc. 
4. Set radio dial to 107 mc. and tune oscillator trim- 
mer to peak output on vacuum tube voltmeter. 
5. Tune 107 mc. r -f and antenna trimmers for maxi- 
mum indication on voltmeter it may be necessary 
to rock the gang while adjusting the r -f trimmer. 

SPECIAL SERVICE 
INFORMATION 

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

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

600 kc. 5.8 
6.5 mc. 2.9 
98 mc. 1.0 

R -F Grid to Converter Grid at: 
600 kc. 11.6 
6.5 mc. 9.5 
98 mc. 6.8 

R -F on Converter 
600 kc. 
6.5 mc. 
98 mc. 

Grid to 455 kc. on I -F Grid at: 
1.7 
2.4 
6.8 

I -F on Converter Grid to 1st I -F Grid at: 
455 kc. (dial pointer at 600 kc.) 

1st I -F Grid to 2nd I -F Grid at: 
455 kc. 
10.7 mc. 

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

2.6 

20.5 
37 

34.5 

AUDIO GAIN 
Voltage required across the Volume Control to pro- 
duce 0.1 watt speaker output** at`400 cycles is: 

.013 volt with Amplifier AMP -116 
with Band Switch in BDCST setting. 

OSCILLATOR OUTPUT VOLTAGE 

The DC voltage developed across the Oscillator Grid 
Resistor (105) at: 
600 kc 4.5V. 
6.5 mc. 4.6V. 
98 mc. 5.4V. 

or 0.3 ma. through 15,000 ohm Oscillator Grid 
Resistor at 600 kc., 0.31 ma. at 6.5 mc. and 0.36 
ma. at 98 mc. 

'Variations of ± 20' ; are permissible. All AM 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 2.75V. as measured by a high resistance AC voltmeter across the voice coil of 
the 15 -inch speaker. 
"0.1 watt speaker output at 400 cycles is equivalent to a reading of 1.22 volte as measured 
by a high resistance AC voltmeter across the voice coil of 15 -inch speaker. 

10 KC. FILTER ADJUSTMENT 
This chassis incorporates a 10 kc. filter circuit to 
eliminate the beat note heard as a whistle between 
stations on the broadcast band. If the trimmer is out 
of adjustment the following procedure should be 
observed: 
1. Adjust the range control switch to the No. 3 set- 
ting. 

2. Remove the phono pickup plug from the radio 
chassis and connect the output of an audio oscillator 
to the phonograph pickup socket. Adjust the oscillator 
to exactly 10,000 cycles. 
3. Set the band selector to PHONO and adjust the 
10 kc. trimmer for minimum output. 
4. If an audio oscillator is not available for making 
this adjustment set the band selector to BI)CST, set 
the range control to position 4, connect the antenna 
to the receiver and set the gang condenser to a point 
between two stations on adjacent channels having 
approximately the same power. If the 10 kc. trimmer 
is out of adjustment, a whistle will be heard. Adjust 
the trimmer until the whistle is eliminated. 
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PULLEY 
II0102G2 

DIAL DRIVE GABLE 
449BDi G4 

ENLARGED VIEW CF KNOT 
TOPE TIED IN EXACT CENTER 
OF CORD CORD TC BE LOOPED 
OVER TWICE AND DRAWN TIGHT 

APPROX 4S' 

j-- TENSION SPRING E 
C2,84Gí 

PULLEY'D' 
632762G3 

FIGURE 1 

DIAL CORD REPLACEMENT 
Rotate the brass pulley designated "A" in Figure 1 

until the dial pointer strikes the stop at the high 
frequency end of the dial calibration. In this condi- 
ton the slot in pulley "A" should be approximately 
ten degrees to the left of being vertical see Figure 1. 
If.the slot in the pulley is in some other position under 
the above mentioned conditions, the pointer set 
screw is probably loose and has allowed the pointer Next, tie a double knot in the exact center of a 
to slip. 

PULLEY G 

PULLEY «Br 

To correct this condition, first remove the glass dial 
and loosen the pointer screw. Then while holding 
pulley "A" so that its slot is approximately ten de- 
grees to the left of vertical (when viewed from the 
rear) adjust the pointer until it is resting against the 
stop at the high frequency end of its travel. Then 
tighten the pointer set screw securely and replace 
the glass dial. 

Completely unmesh the condenser gang and check 
the location of the hole or slot in pulley "D". If this 
hole is not approximately 45 degrees back from 
vertical as shown on Figure 1, loosen the two No. 6 
Allen set screws in the hub of pulley "D" and slip 
the pulley on its shaft (while holding the condenser 
gang unmeshed) until the specified adjustment is 
obtained; then tighten one of the set screws securely. 
It will be shown later that this is a temporary setting. 

25 -inch length of dial cable and fold the cable back 
on itself so that the knot is at one end. The correct 
method for tying this knot is shown as an inset on 
Figure 1. Grasp the cable near the knotted end and 
slide it into the pulley slot so that the knot is against 
the inside rim of the pulley as shown in the sketch. 
The piece of cable nearest the dial frame should be 
wound in the direction shown for one-half turn; then 
over the lower pulley "B", around the bottom of the 
large pulley "D" and into the hole. Full the cable 
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taut and wrap the end around the small hook on 
pulley "D" temporarily. 

The remaining piece of cable should be wound 
around pulley "A" in the direction shown, for one 
complete turn, over the upper pulley "C", and over 
the top of pulley "D". Thread the end through the 
small hole in pulley "D" and pull both ends of the 
cable taut. With one end of tension spring "E" fas- 
tened to the hook on pulley "D" lace the two free 
ends of the cable through the opposite end of the 
spring and tie a knot at a point that will allow 1/4" to 
5/16" of cable between the spring and the inside rim 

Whenever 

of pulley "D". Be sure to tie the knot around one coil 
of the spring in the manner shown. 

Now with the condenser gang completely meshed, 
check the position of the dial pointer. If it is not in 
line with the last calibration mark at the low fre- 
quency end of the dial, loosen the set screw in pulley 
"D" and turn it until the pointer is in the specified 
position. Be sure that the condenser gang does not. 

move during this adjustment. Then tighten the two 

screws in pulley "D" securely completing the opera- 
tion. 

CONDENSER GANG DRIVE 
ADJUSTMENTS 

any of the mechanical parts in the con- 
denser gang drive assembly require replacement 
due to rough handling or for any other reason, it is 
extremely important that clearances and adjust- 
ments shown on Figures 2 and 3 are correct; other- 
wise, the tuning mechanism will be sluggish or it 
may slip during operation. 

1 

8 --- - 

TUNING SHAFT 
ASSEMBLY 
632757G2 

DRIVE COLL AR - 

110132G4 

WASHER 120309ßI 

E 
in BRACKET 
0 63376861 

` 

ó 

Nf 
1 

In reassembling the mechanism after any part was 
replaced, follow the procedure outlined below: 

1. Assemble the Tuning Shaft, Drive Collar, Com- 
pression Spring and Flywheel in the order shown on 
Figure 3. The distance between the front of the Drive 
Collar and the front of the Tuning Shaft must be 11/8 

SOLDER LUO-' 
200051629 

HEX NUT 
105115615 

FLAT WASHER 
101876064Y 

CONTACT 
BRACKET 
63310063 ADJUST CONTACTS FOR 

I .--- 

APPROX 1116 CLEARANCE 

r ! 

-y _- - Cr;NTAC SERING `-- 633102G3 

L -FLYWHEEL 
11015262 

DRIVE WHEEL 
63313663 

BUTTON HEAD 
MACHINE SCREW 

10522365 

DIAL CORD SPRING 
10218562 

FIGURE 2 

010 CLEARANCE 

PIN 110128G1 

_. SPRING 
St. IC2293GI 
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inches as specified on Figure 2. Install the Flywheel 
on the rear of the Tuning Shaft and slide it forward 
until it nearly touches the edge of the Drive Wheel; 
then tighten one of the set screws in the Flywheel 
hub. Insert a .010" gauge between the Flywheel 
and the Pin, and while holding the gauge in this 
position, loosen the set screw in the Flywheel hub 
that was previously tightened. The Compression 
Spring should force the Flywheel back against the 

ADJUST DRIVE WHEEL 
UNTIL ITS EDGE NEAREST 
HUB IS FLUSH WITH EDGE 
OF DRIVE COLLAR AS 
SHOWN 

gauge ---when this occurs, tighten both set screws 
in the Flywheel hub. 

2. Adjust the Muting Switch contact clearance by 
loosening the two screws in the Contact Bracket and 
sliding the bracket in the required direction until a 
1/16" clearance is obtained. If this adjustment can- 
not be obtained in the manner prescribed, bend the 
Contact Bracket until proper clearance is realized. 

PUSH BUTTON SHAFTS,AT BOTH ENDS, 
SHOULD ENGAGE TREADLE 
BAR AS SHOWN 

PUSH BUTTON 
SHAFT 

THREE GANG CONDENSER 
ASSEMBLY 
26007254 

IIIIIIIII 11111 IIII, III 

p 

THESE EDGES MUST 
BE PARALLEL 

TREADLE BAR 

THREE SLOTTED HOLES 
VIN TREADLE BAR PROVIDE 
HORIZONTAL ADJUSTMENT 
AFTER SCREWS 
HAVE BEEN LOOSENED 

THIS BRACKET MUST BE 

POSITIONED SO THAT THE 

TUNING SHAFT IS PARALLEL 
WITH THE EDGE OF THE 

BASE ASSEMBLY 

FIGURE 3 

3. The Drive Wheel is properly located on its shaft 
when its edge nearest the hub is in line with the 
outside edge of the Drive Collar as shown on Fig- 
ure 3. Two Allen set screws in the Drive Wheel hub 
provide a means of adjusting the position of this 
wheel. 

4. When the adjustment outlined in paragraph 2 is 
correct, the proper contact clearance will automati- 
cally be obtained when the Muting Switch is to be 
"unmuted" while the push buttons are being set. 
While pressure is applied to any one of the push 

PRESS DOWN ON TREADLE BAR 
HERE WHILE ADJUSTING THIS 

CLEARANCE TO .010* 

buttons while they are being set up, a pressure ap- 
plied simultaneously to the Tuning Control knob will 
cause the Muting Switch contacts to open. Detailed 
instructions on setting up these push buttons are 
shown elsewhere in this bulletin. 

5. If the push button shafts at both ends do not 

engage the Treadle Bar as shown on Figure 3, the 
three screws in the Treadle Bar must be loosened 
and the Treadle Bar should be moved until the re- 

quired condition is obtained. 
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UPPER, TUNING CONTROL 

163 LOWER, RANGE SWITCN 

REJECT SWITCH 

BASS CONTROL 

AUTOMATIC PUSH BUTTON 
TUNING 

TREBLE CONTROL 5 

r1 i T11 

UPPER, VOLUME CONTROL 

LOWER,BAND SWITCN 

o 

o 

OKC 

o 

TRANM'ORMq 

FIRST 
F 

6SG7 
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O 

,1 

107 MC OSC 

O 

1400 
OSC 

o 

65B7Y 

107 MC RF 

,, r` ;,,, I 
107 e.___ b3 

_ _1 

6866 

O 0000 
ISMC 600 1400 15 MC 
OSC PAD -BF RF 
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PAGE 20-22 MAGNAVOX 
MODEL CR -217 

PARTS LIST 

REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

1 Coil Assembly, Oscillator (AM) 360298G1 

2 Coil Assembly, Antenna (AM) 360299G1 

3 Coil Assembly, R.F. (AM) 360300G1 

4 Coil Assembly, Antenna (FM) 360296G3 

5 Coil Assembly, Oscillator (FM) 360295G1 

6 Coil Assembly, R.F. (FM) 360297G3 

7 Coil Assembly, 10 K.C. 360244G1 

8 Choke Coil 360284G1 

9 Choke Coil 360284G1 

10 Choke Coil, Filament 360264G1 

11 Transformer (Discriminator) 360305G1 

12 Transformer, I.F 3'0285G1 

13 Transformer, I.F. 360285G1 

14 Transformer, Limiter 360286G1 

15 Capacitor, Variable, Three Gang Tuning 260075G1 

16 Capacitor, Variable, Oscillator Trimmer (Broadcast) 260067G4 

17 Capacitor, Variable, 2 Trimmer 260080G1 

18 Capacitor, Variable, 4 Trimmer and Oscillator Padder 260082G1 

19 Capacitor, Variable, 10 K.C. Trimmer 259610G2 

20 Capacitor, Trimmer Assembly 260084G1 

21 Capacitor, Ceramic, 3mmf. 250088G38 

22 Capacitcr, Ceramic & Composition, 6 mmf. 250164G2 

23 Capacitor, Ceramic & Composition, 10 mmf. 250164G3 

24 Capacitor, Ceramic & Composition, -10 mmf. 250164G3 

25 Capacitor, Ceramic, 35 mmf. 250088G40 

26 Capacitor, Mica, 47 mmf. 250159G96 

27 Capacitor, Ceramic, 50 mmf. 250088G39 

28 Capacitor, Ceramic, 50 mmf. 250088G39 

29 Capacitor, Mica, 100 mmf. 250159G98 

30 Capacitor, Mica, 100 mmf. 250159598 

31 Capacitor, Mica, 220 mmf. 250159G100 

32 Capacitor, Mica, 220 mmf. 2501595100 

34 Capacitor, Mica, 330 mmf. 250159G101 

35 Capacitor, Silver Mica, 335 mmf., ± 1% 250085538 
36 Capacitor, Mica, 470 mmf. 2501595102 

37 Capacitor, Mica, 470 mmf. 2E0159G102 

40 Capacitor, Mica, 820 mmf., ± 10% 2501595132 
41 Capacitor, Paper, .0012 mfd., ± 10%, 600 V. 250169512 
42 Capacitor, Paper, .002 mfd., 600 V. 250152G44 

43 Capacitor, Ceramic, .004 mfd. 2`0088G34 
44 Capacitor, Molded Paper, .004 mfd., 600 V. 25012957 

45 Capacitor, Molded Paper, .005 mfd., 400 V. 250129510 

46 Capacitor, Mica, .0062 mfd., ± 5Y0 250161527 

47 Capacitor, Mica, .0062 mfd., ± 5% 250161527 
48 Capacitor, Molded Paper, .008 mfd., 400 V 250129511 

49 Capacitor, Paper, .01 mfd., 600 V. 250152538 

50 Capacitor, Paper, .01 mfd., 600 V. 250152538 

51 Capacitor, Paper, .01 mfd., 600 V. 250152538 

52 Capacitor, Paper, .01 mfd., 600 V. 250152538 

53 Capacitor, Paper, .01 mfd., 600 V. 250152538 
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MAGNAVOX PAGE 20-23 

REFERENCE 
NO. DESCRIPTION 

MODEL CR -217 

MAGNAVOX 
PART NO. 

54 Capacitor, Paper, .01 mfd., 60C V. 250;52038 

55 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

56 Capacitor, Paper, .01 mfd., 600 V. .... ........... 250152.038 

57 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

58 Capacitor, Paper, .01 mfd.. 600 V. 250152G38 

59 Capacitor. Paper, .01 mfd., 600 V. 250152G38 

60 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

61 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

62 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

63 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

64 Capacitor, Paper, .01 mfd., 600 V. 250152G38 

65 Capacitor, Molded Paper, .012 mfd., 200 V. 250129G13 

66 Capacitor, Paper, .015 mfd., ± 10%, 200 V. 250169G5 

67 Capacitor, Paper, .02 mfd., 600 V. 250152037 

68 Capacitor, Paper, .02 mfd., 600 V. 250152G37 

69 Capacitor, Paper, .02 mfd., 600 V. 250152G37 

70 Capacitor, Paper, .05 mfd., 200 V. 250152G15 

71 Capacitor, Paper, .05 mfd., 200 V. 250152G15 

72 Capacitor, Paper, .05 mfd., 200 V. 250152G15 

73 Capacitor, Paper, .05 mfd., 200 V. 250152G15 

74 Capacitor, Paper, .1 mfd., 600 V. 250152G33 

75 Capacitor, Electrolytic, 10 mfd., 450 V. 20 mfd., 25 V 270023G6 

76 Capacitor, Electrolytic, 10 mfd., 450 V. 20 mfd., 25 V 270023G6 

77 Capacitor, Mica, 1500 mmf., ± 100, 500 V. 250160G66 

86 Resistor, Composition, 33 Ohms; f 2 W. 230084G4 

87 Resistor, Composition, 33 Ohms, I ., W. 230084G4 

88 Resistor, Composition, 68 Ohms, I ., W. 230084G6 

89 Resistor, Composition, 68 Ohms, f 2 W. 230084G6 

90 Resistor, Composition, 100 Ohms, ± 10%, i i W. 230084G50 

91 Resistor, Composition, 100 Ohms, 12 W. 230084G7 

92 Resistor, Composition, 150 Ohms, f 2 W 230084G8 

93 Resistor, Composition, 220 Ohms, f 2 W. 230084G9 

94 Resistor, Composition, 220 Ohms, ±10°70, 2 W. 230084G54 

95 Resistor, Composition, 470 Ohms, f 2 W. 230084G11 

96 Resistor, Composition, 1000 Ohms, 1 W. 230084G13 

97 Resistor, Composition, 2200 Ohms, 12 W. 230084G15 

98 Resistor, Composition, 4700 Ohms, f 2 W. 230084G17 

99 Resistor, Composition, 5600 Ohms, +10%, f 2 W. 230084G71 

100 Resistor, Composition, 5600 Ohms, ± 10%, ! 
l W. 230084G71 

101 Resistor, Composition, 8200 Ohms, ± 100, 1 W 230085073 

102 Resistor, Composition, 8200 Ohms, ± 10%, 1 W. 230085G73 

103 Resistor, Wire Wound, 8500 Ohms 240035G5 

104 Resistor, Composition, 10,000 Ohms, 1 W. 230085019 

105 Resistor, Composition, 10,000 Ohms, !-2 W. 230084G19 

106 Resistor, Composition, 15,000 Ohms, 1 W. 230085G20 

107 Resistor, Composition, 15,000 Ohms, f.í W. 230084G20 

108 Resistor, Composition, 20,000 Ohms, ±5%; 1 W 230085G190 

109 Resistor, Composition, 22,000 Ohms, fz W. 230084G21 

110 Resistor, Composition, 33,000 Ohms, 1 W. 230085G22 

111 Resistor, Composition, 33,000 Ohms, 1 W. 230085G22 

112 Resistor, Composition, 33,000 Ohms, +10%, 2 W. 230086G80 

113 Resistor, Composition, 39,000 Ohms, ± 10%, W. 230084G81 
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PAGE 20-24 MAGNAVOX 
MODEL CR -217 

REFERENCE 
NO. DESCRIPTION 

114 Resistor, Composition, 47,000 Ohms, ?, W. 

115 Resistor, Composition, 68,000 Ohms, ± 10%, ? W. 

117 Resistor, Composition, 100,000 Ohms, t:; W. 

118 Resistor, Composition, 100,000 Ohms, ! W. 

.119 Resistor, Composition, 100,000 Ohms, 1 W. 

MAGNAVOX 
PART NO. 

230084023 

230084084 

230084025 

230084025 

230084025 

120 Resistor, Composition, 100,000 Ohms, ± 10%, 1. W. 230084086 

121 Resistor, Composition, 150,000 Ohms, ? W. 230084026 

122 Resistor, Composition, 150,000 Ohms, ± 10%, ? z W. 230084088 

123 Resistor, Composition, 150,000 Ohms, ± 10%, ! W. 230084088 

124 Resistor, Composition, 220,000 Ohms, 1,z W. 230084G27 

125 Resistor, Composition, 470,000 Ohms, ± 10%, ?. W. 230084094 

126 Resistor, Composition, 220,000 Ohms, 1 W. 230084G27 

127 Resistor, Composition, 220,000 Ohms, ! 2 W. 230084G27 

128 Resistor, Composition, 220,000 Ohms, ¡z W. 230084027 

129 Resistor, Composition, 220,000 Ohms, ?% W. 230084027 

130 Resistor, Composition, 470,000 Ohms, ?/ W. 230084029 

131 Resistor, Composition, 470,000 Ohms, ? i W. 230084029 

132 Resistor, Composition, 470,000 Ohms, % W. 230084029 

133 Resistor, Composition, 470,000 Ohms, 12 W. 230084029 

134 Resistor, Composition, 1 Megohm, W. 230084031 

135 Resistor, Composition, 1 Megohm, ?, 2 W.. 230084031 

136 Resistor, Composition, 1 Megohm, ! z W. 230084031 

137 Resistor, Composition, 1.5 Megohm, 12 W. 230084032 

138 Resistor, Composition, 1.5 Megohm, 1/.:2 W. 230084032 

139 Resistor, Composition, 2.2 Megohm, W. 230084033 

140 Resistor, Composition, 2.2 Megohm, ? 2 W. 230084033 

142 Resistor, Composition, 4.7 Megohm, 1, 2 W. 230084035 

143 Resistor, Composition, 4.7 Megohm, W 230084035 

144 Resistor, Composition, 33,000 Ohms, ± 10%, % W. 230084080 

150 Control, Volume, 1 Megohm 220044024 

151 Control, Bass, 1 Megohm, With Switch 22007306 

152 Control, Treble 16017801 

153 Switch, Range 220044026 

154 Switch, Rotary Band Switch 16017901 

155 Switch, Ant. -Loop 16017601 

156 Switch, Reject 16018801 

157 Socket, External Input 18006001 

158 Socket, Phono 18974101 

159 Socket, Amplifier 18042702 

160 Socket, Solenoid 18277601 

161 Antenna Loop Assembly 

162 Solenoid 36031301 

163 Plug, Solenoid 18914701 

Dial Glass Assembly 15030301 

Push Button Assembly for Gang 26009301 

*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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MODEL C R-217 
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MODEL CR -223 
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MAGNAVOX PAGE 20-29 
MODEL OR -223 

GENERAL 
It frequently becomes necessary to make minor 
changes in the electrical circuit of a chassis to 
provide the correct response for different cabinets or 
speaker systems. 

When this becomes necessary such a variation from 

METHOD FOR REMOVING 
Model CR -223 radio chassis is designed for easy 
removal from the cabinet in which it is installed. As 
the radio panel is permanently fastened to the 
chassis, the control knobs need not be removed when 
the chassis is taken out of the cabinet for service. 

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

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

the original chassis is indicated by a suffix letter; 
example: 500B. 

Whenever necessary Service Bulletin Supplements 
will be issued with latest schematic drawings and 
parts lists indicating these changes. 

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

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

AM ALIGNMENT 
I -F ALIGNMENT R -F ALIGNMENT 

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

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

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

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

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

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

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

6. With the signal generator and dial at 1400 kc., 
adjust the loop antenna trimmer for maximum output. 
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MODEL C R-223 
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REFERENCE 
NO. DESCRIPTION 

82 Resistor, composition, 3300 ohms, I W.. 

83 Resistor, composition, 3900 ohms, ± 10%, W 

84 Resistor, composition, 4700 ohms, I , W. 

85 Resistor, composition, 4700 ohms, I W. 

86 Resistor, composition, 4700 ohms, ! W. 

MODEL CR -223 

MAGNAVOX 
PART NO. 

230084-16 

230084-69 

230084-17 

230084-17 

230084-17 

87 Resistor, wire wound, 6500 ohms, ± 10% 240035-9 

88 Resistor, composition, 8200 ohms, ± 10%, 1 W. 230085-73 

89 Resistor, composition, 8200 ohms, ± 10%, 1 W. 230085-73 

90 Resistor, composition, 10,000 ohms, 1/2 W. 230084-19 

91 Resistor, composition, 10,000 ohms, W. 230084-19 

93 Resistor, composition, 15,000 ohms, ± 5%, ? 2 W 230084-187 

94 Resistor, composition, 22,000 ohms, 12 W. 230084-21 

95 Resistor, composition, 22,000 ohms, 1/2 W. 230084-21 

96 Resistor, composition, 47,000 ohms, 1 W. 230085-23 

97 Resistor, composition, 47,000 ohms, 1/2 W 230084-23 

98 Resistor, composition, 47,000 ohms, 4 W 230084-23 

99 Resistor, composition, 68,000 ohms, ± 10%, j2 W 230084-84 

100 Resistor, composition, 82,000 ohms, ± 10%, 3 W 230084-85 

101 Resistor, composition, 100,000 ohms, ± 10%, j2 W 230084-86 

102 Resistor, composition, 100,000 ohms, '/2 W 230084-25 

103 Resistor, composition, 100,000 ohms, % W. 230084-25 

104 Resistor, composition, 100,000 ohms, % W 230084-25 

105 Resistor, composition, 150,000 ohms, ± 10%, / W. 230084-88 

106 Resistor, composition, 150,000 ohms, ± 10%, 1/2 W. 230084-88 

107 Resistor, composition, 150,000 ohms, % W. 230084-26 

108 Resistor, composition, 150,000 ohms, % W. 230084-26 

109 Resistor, composition, 220,000 ohms, ± 5%, i2 W 230084-215 

110 Resistor, composition, 220,000 ohms, 12 W 230084-27 

111 Resistor, composition, 270,000 ohms, ± 10%, % W 230084-91 

112 Resistor, composition, 820,000 ohms, ±10%, 1/2 W. 230084-97 

113 Resistor, composition, 1 megohm, ± 5%, % W 230084-231 

114 Resistor, composition, 1 megohm, 12 W. 230084-31 

115 Resistor, composition, 1 megohm, % W. 230084-31 

116 Resistor, composition, 1 megohm, % W. 230084-31 

117 Resistor, composition, 1 megohm, % W. 230084-31 

118 Resistor, composition, 560,000 ohms, 1/2 W., ± 10% (in tuning eye) 230084-95 

119 Resistor, composition, 820,000 ohms, i2 W., ± 10% 230084-97 

125 Control, volume 220072-18 

126 Control, treble 220072-8 

127 Control, bass, with switch 220073-5 

128 Switch, selector 160194-1 

129 Socket, motor 180501-5 

130 Socket, speaker 180504-16 

131 Socket, external 180060-1 

132 Socket, phono 189741-1 

133 Loop antenna 

134 AC socket and cable assembly for fan power 180505-5 

*The part number of the Loop Antenna Assembly changes with different cabinets. It is therefore important that you specify the st yle 
number of the instrument when ordering a replacement Loop Antenna Assembly. 
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'AGE 20-36 MAGNAVOX 
MODEL CR -229 

GENERAL 
It frequently becomes necessary to make minor 
changes in the electrical circuit of a chassis to 
provide the correct response for different cabinets or 
speaker systems. 

When this becomes necessary such a variation from 

the original chassis is indicated by a suffix letter; 
example: 500B. 

Whenever necessary Service Bulletin Supplements 
will be issued with latest schematic drawings and 
parts lists indicating these changes. 

METHOD FOR REMOVING CHASSIS FROM CABINET 
Model CR -229 radio chassis is designed for easy 
removal from the cabinet in which it is installed. As 
the radio panel is permanently fastened to the 
chassis, the control knobs need not be removed when 
the chassis is taken out of the cabinet for service. 

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

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

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

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

AM ALIGNMENT 
I -F ALIGNMENT 

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

ALTERNATE VISUAL 
ALIGNMENT OF I -F STAGES 
1. Connect 455 kc. sweep generator having approxi- 
mately 20 kc. sweep to signal grid of 6BE6 (pin 7) 

through a .01 mfd. capacitor. Connect an oscilloscope 
through a 1 megohm isolating resistor across the 
150,000 ohm diode load resistor. Align for best pos- 
sible peak and symmetry. 

R -F ALIGNMENT 
1. Remove the signal generator lead from the 6BE6 
grid and connect it across H and L on terminal 

strip on the rear of the chassis. The high side of the 
signal generator should be connected to H and the 
signal generator ground to L. 

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

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

3. Peak both discriminator slugs at 10.775 mc. 

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

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

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

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

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

3. Repeat above for each succeeding transformer by 
connecting signal generator to signal grid of first i -f 

' tube 6SG7 then to the signal grid of 6BE6 converter. 
The i -f stages should be aligned in this order. 

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

MODEL CR -229 

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

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

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

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

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

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

SPECIAL SERVICE 
INFORMATION 

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

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

600 kc. 5.00 
98 mc. 1.15 

R -F Grid to Converter Grid at: 
600 kc. 14.5 
98 mc. 9.4 
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MODEL CR -229 

600 kc. 
98 mc. 

6.6V. R -F on Converter Grid to 455 kc. on I -F Grid at: 
6.0V. 600 kc. 25.0 

98 mc. 3.2 

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

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

*Variations of ±20% are permissible. All readings made with sufficient input signal to 
provide 0.5 watt speaker output. 0.5 speaker output at 400 cycles is equivalent to a reading 
of 1.25V. as measured by a high resistance AC voltmeter across the voice coil of the speaker. 
**Detector Plate on AM. 

***0.I watt speaker output at 400 cycles is equivalent to a reading of 0.55 volts as 
measured by a high resistance AC voltmeter across the voice coil of speaker. 

I -F on Converter Grid to 1st I -F Grid at: 
455 kc. (gang closed) 28.0 

1st I -F Grid to 2nd I -F Grid** at: 
455 kc. 95 

10.7 mc. 33 

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

OSCILLATOR OUTPUT VOLTAGE 

The DC voltage developed across the Oscillator Grid 
Resistor (105) at: 

DIAL CORD REPLACEMENT 

Two separate drive cables are used in the CR -229 
dial assembly. One .cable is used to transmit the 
motion from the tuning knob to the large pulley 
that is coupled to the condenser gang; the other 
cable actuates the dial pointer whenever the large 
pulley, on the condenser gang is rotated. Separate 
instructions for replacing either of these cables is 
given in the following paragraphs. 

CONDENSER DRIVE CABLE REPLACEMENT 

Remove dial assembly after taking out four screws 
on each side of chassis. Slide a short length (approx- 
imately 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 excluding spring 191/2 

inches. Hook loop over the metal hook in pulley 
"D" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the dial assembly 
keeping the cable to the rear of the pulley groove. 
Lace the cable around the smaller diameter portion 
of the tuning control shaft wrapping 21/2 turns from 
front to back; then around the opposite side of pulley 
"D" into the pulley through the slot. Hook the end of 
tension spring "F" in the hole provided in pulley 
"D", completing this operation. 

DIAL POINTER DRIVE CABLE REPLACEMENT 

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

of sleeving over a 42 -inch length of dial cable. Tie 
the two ends to the loop end of the cable spring "E" 
securely so that the cable doubled measures 19% 
inches end to end excluding spring. 
Place spring hook in top hole and draw cable through 
slot of pulley "D". Loop one end of cable around 
pulley "D" in a clockwise direction in front of con- 
denser drive cable (viewing dial assembly from 
front) then loop the 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 pulleys "B" and "C" as shown 
in Figure 1. 

Turn the tuning control shaft until the condenser 
gang is completely meshed and slide the dial pointer 
on its track until it is in line with the last calibration 
mark at the low frequency end of the dial. The short 
piece of sleeving installed prior to the stringing 
operation should be slid to the rear of the dial pointer 
and the crimping lug on the pointer pressed over the 
sleeving. After checking to make certain that the 
condenser gang is completely meshed and the dial 
pointer is in the position specified previously, apply 
a few chops of cement to each end of the sleeving 
to which the dial pointer is fastened. This completes 
the operation. 
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MODEL CR -229 

REFERENCE MAGNAVOX 

NO. DESCRIPTION PART NO. 

94 Resistor, composition, 22,000 ohms, % W. 230084-21 

95 Resistor, composition, 22,000 ohms, % W. 230084-21 

96 Resistor, composition, 47,000 ohms, 1 W. 230085-23 

97 Resistor, composition, 47,000 ohms, % W. 230084-23 

98 Resistor, composition, 47,000 ohms, % W. ?30084-23 

99 Resistor, composition, 68,000 ohms, ± 10%, % W 230084-84 

100 Resistor, composition, 82,000 ohms, ± 10%, % W. 230084-85 

101 Resistor, composition, 100,000 ohms, +10%, 1 W 230084-86 

102 Resistor, composition, 100,000 ohms, 1/2 W. 230084-25 

103 Resistor, composition, 100,000 ohms, % W 230084-25 

104 Resistor, composition, 100,000 ohms, % W 230084-25 

105 Resistor, composition, 150,000 ohms, ±10%, % W 230084-88 

106 Resistor, composition, 150,000 ohms, +10%, % W. 230084-88 

107 Resistor, composition, 150,000 ohms, % W 230084-26 
108 Resistor, composition, 150,000 ohms, % W 230084-26 
109 Resistor, composition, 220,000 ohms, ± 5%, % W. 230084-215 
110 Resistor, composition, 220,000 ohms, % W. 230084-27 
111 Resistor, composition, 270,000 ohms, ± 10%, % W. 230084-91 
112 Resistor, composition, 820,000 ohms, ± 10%, % W. 230084-97 
113 Resistor, composition, 1 megohm, ± 5%, % W 230084-231 
114 Resistor, composition, 1 megohm, % W. 230084-31 
115 Resistor, composition, 1 megohm, % W 230084-31 
116 Resistor, composition, 1 megohm, % W. 230084-31 
117 Resistor, composition, 1 megohm, % W 230084-31 
125 Control, volume 220074-1 
126 Control, treble 220072-8 

220044-22 
127 Control, bass, with switch 220073-5 

220045-8 
128 Switch, selector 160194-1 
129 Socket, motor 180501-5 
130 Socket, speaker 180504-16 
131 Socket, external 180060-1 
132 Socket, phono 189741-1 
133 Loop antenna 

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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MODEL CR -231 

GENERAL 
Model CR -231 radio chassis is an AM -FM tuner that 
must be used in conjunction with a power amplifier 
such as the AMP -111 for speaker operation. Heater 
and plate voltages for the CR -231 radio chassis are 

supplied from the amplifier chassis; it is therefore 
essential that the radio and amplifier chassis be 
interconnected during alignment or for other electri- 
cal service operations. 

METHOD OF REMOVING CHASSIS FROM CABINET 
Model CR -231 radio chassis is designed for easy 
removal from the cabinet in which it is installed. As 
the radio panel is permanently fastened to the 
chassis, the control knobs need not be removed when 
the chassis is taken out of the cabinet for service. 

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

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

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

The pointer on the radio dial should line up with the 
first horizontal mark on the low frequency end of the 
dial glass. If the pointer does not line up, loosen the 
screws on the pointer drive pulley at the end of the 
tuning gang and adjust the pointer setting; tighten 
the screws after this adjustment. Be sure the gang is 
fully meshed for this pointer alignment. 

AM ALIGNMENT 
I -F ALIGNMENT 

1. Set range control to position No. 1. Set volume, 
treble and bass controls to maximum, the Band 
Switch to Broadcast position, and dial pointer. to 
1000 kc. 

2. Tune the signal generator to EXACTLY 455 kc. 

3. Connect output of modulated signal generator to 
the signal grid of the 6SB7Y (pin 8) through a .01 
mfd. capacitor and signal generator ground to radio 
chassis. 

4. All i -f transformers on this chassis are slug -tuned. 
Both slug adjustments for 455 kc. are located on top 
of the transformers; the 10.7 mc. adjustments are 
accessible on the bottom. 

5. Connect output meter across voice coil of 15 -inch 
speaker and peak in order the third, second and first 
i -f transformers. 

6. Use only enough signal input to give a readable 
indication on voltmeter so that the AVC will not 
operate and give false readings. 

ALTERNATE VISUAL 
ALIGNMENT OF I -F STAGES 

1. Connect 455 kc. sweep generator having approxi- 
mately 40 kc. sweep to signal grid of 6SB7Y (pin 8) 
through a .01 mfd. capacitor. Connect an oscilloscope 
through a 1 megohm isolating resistor across the 
220,000 ohm diode load resistor. Align for best pos- 
sible peak with range switch in position No. 1, and 
symmetry in position No. 4. 

BROADCAST BAND 
R -F ALIGNMENT 

1. Connect signal generator through .00025 mfd. 
capacitor to antenna and ground terminals on an- 
tenna terminal strip on rear of chassis. Be sure 
"Ant -loop" switch on top of the chassis is in the 
ANT. position. Connect output meter as for AM i -f 

alignment. 
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2. Tune signal generator to 1400 kc. 

3. Set dial to 1400 kc. and adjust oscillator, r -f and 
antenna trimmers for maximum indication on meter. 

4. Set signal generator to 600 kc. and tune radio to 

signal. Adjust the 600 kc. padder to maximum output 
while simultaneously rocking the gang. 

5. 1400 kc. calibration should then be checked and 
re -adjusted if necessary with the 1400 kc. oscillator 
trimmer. 

SHORT WAVE BAND 
R -F ALIGNMENT 

1. Set the Band Switch to Short Wave and replace 
the .00025 mfd. capacitor in series with the signal 

generator lead to the antenna terminal, with a 400 - 
ohm resistor. 

2. Set the signal generator and the receiver to 15 mc. 
and adjust the oscillator, r -f and antenna trimmers 
for maximum indication on the meter. While adjust- 
ing the 15 mc. oscillator trimmer, two peaks may be 
observed; only one is the correct peak for 15 mc. 

alignment. To obtain the correct peak, screw trimmer 
in to maximum capacitance, then decrease until the 
first peak is observed. This is the correct one. 

Another method for checking for the correct peak 
is to tune the receiver to 15.91 mc. with signal gen- 
erator at 15 mc. and with the output increased. If the 
15 mc. oscillator trimmer is properly adjusted, the 
signal will be received at 15.91 mc. ---if incorrectly 
aligned, the signal will be received at 14.09 mc. 

FM ALIGNMENT 

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

2. Connect a DC vacuum tube voltmeter from Pin 4 
on 6H6 tube socket to ground through a 1 megohm 
isolating resistor. 

3. Peak both discriminator slugs at 10.775 mc. 

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

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

Note: If the signal generator is not capable of suffi- 

cient output to produce a readable DC voltage, the 
amplification of the last i -f stage can be used to 

increase the signal input to the limiter for discrim- 
inator alignment. To accomplish this, align the last 
i -f stage as indicated in "IF Alignment"." Then align 
discriminator as above leaving the signal generator 
connected to the grid of the 6SG7 2nd i -f tube. 

I -F ALIGNMENT 
1. Connect high side of signal generator, through a 

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

2. Close gang condenser and connect vacuum tube 
voltmeter across 220,000 ohm limiter grid resistor; 
(Points "A" to "X" on schematic). Adjust signal gen- 
erator output until a reading of at least 3 volts is 

obtained. In order to reduce regeneration caused by 
the vacuum tube voltmeter leads, a 1-megohm iso- 

lating resistor, connected with as short leads as pos- 

sible to point "A" should be used in series with the 
vacuum tube voltmeter. Align the 3rd i -f transformer 
for best peak as indicated on voltmeter. 

3. Repeat above for the 2nd and 1st transformer by 
connecting signal generator to signal grid of first i -f 

tube 6SG7 then to the signal grid of 6SB7Y converter. 
The i -f stages should be aligned in this order. 

WARNING --After each i -f stage has been individ- 
ually aligned, do not repeak with the signal into the 
grid of the 6SB7Y. 

ALTERNATE VISUAL 
ALIGNMENT OF I -F STAGES 
1. Replace signal generator with sweep generator 
having approximately 300 kc. sweep and tune 
generator to 10.7 mc. Connect oscilloscope across 
220,000 ohm limiter grid resistor through a 
1-megohm isolating resistor. The order of alignment 
is the same as when using a vacuum tube voltmeter. 
Each i -f transformer should be individually aligned 
for best peak and symmetry. 
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R -F ALIGNMENT 
1. Connect vacuum tube voltmeter across limiter 
grid resistor as in FM I -F alignment. Adjust signal 
generator output until a reading of at least 3 volts 
is obtained. 

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

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

4. Set radio dial to 107 mc. and tune oscillator trim- 
mer to peak output on vacuum tube voltmeter. 

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

SPECIAL SERVICE 
INFORMATION 

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

STAGE GAINS* 

Antenna Post to R -F Grid at: 
600 kc. 5.8 
6.5 mc. 2.9 
98 mc. 1.0 

R -F Grid to Converter Grid at: 
600 kc.. --- 11.6 
6.5 mc. 9.5 
98 mc._ ..__. .. 6.8 

R -F on Converter Grid to 455 kc. or I -F Grid at: 
600 kc...__-. 1.7 
6.5 mc. 2.4 
98mc 6.8 

I -F on Converter Grid to 1st I -F Grid at: 
455 kc. (dial pointer at 600 kc.).-.._ _. .. - .. 2.6 

1st I -F Grid to 2nd I -F Grid at: 
455 kc......._.. _ _ 20.5 
10.7 mc. 37 

2nd I -F Grid to Limiter Grid at: 
10.7 mc. 34.5 

AUDIO GAIN 
Voltage required across the Volume Control to pro- 
duce 0.1 watt speaker output** at 400 cycles is: 

.013 volt with Amplifier AMP -111A 

.008 volt with Amplifier AMP -111B or C 
with Band Switch in BDCST setting. 

OSCILLATOR OUTPUT VOLTAGE 
The DC voltage developed across the Oscillator Grid 

Resistor (105) at: 
600 kc. _ _ 4.5V. 
6.5 mc. 4.6V. 
98 mc. 5.4V. 

or 0.3 ma. through 15,000 ohm Oscillator Grid. 
Resistor at 600 kc., 0.31 ma. at 6.5 mc. and 0.36 
ma. at 98 mc. 

'Variations of ± 20,; are permissible. All AM 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 2.75V. as measured by a high resistance AC voltmeter across the voice coil of 
the 15 -inch speaker. 

**(1.1 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 15 -inch speaker. 

10 KC. FILTER ADJUSTMENT 
This chassis incorporates a 10 kc. filter circuit to 
eliminate the beat note heard as a whistle between 
stations on the broadcast band. If the trimmer is out 
of adjustment the following procedure should be 
observed: 

1. Adjust the range control switch to the No. 3 
setting. 

2. Connect the output of an audio oscillator to the 
phonograph pickup socket. Adjust the oscillator to 
exactly 10,000 cycles. 

3. Set the band selector to PHONO and adjust the 
10 kc. trimmer for minimum output. 

4. If an audio oscillator is not available for making 
this adjustment set the band selector to BDCST, set 
the range control to position 3, connect the antenna 
to the receiver and set the gang condenser to a point 
between two stations on adjacent channels having 
approximately the same power. If the 10 kc. trimmer 
is out of adjustment, a whistle will be heard. Adjust 
the trimmer until the whistle is eliminated. 

©John F. Rider 
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DIAL CORD REPLACEMENT 
Rotate the brass pulley designated "A" in Figure 1 

until the dial pointer strikes the stop at the high 
frequency end of the dial calibration. In this condi- 
tion the slot in pulley "A" should be approximately 
ten degrees to the left of being vertical see Figure 1. 

If the slot in the pulley is in some other position 
under the above mentioned conditions, the pointer 
set screw is probably loose and has allowed the 
pointer to slip. 
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To correct this condition, first remove the glass dial 
and loosen the pointer screw. Then while holding 
pulley "A" so that its slot is approximately "ten de- 
grees to the left of vertical (when viewed from the 
rear) adjust the pointer until it is resting against the 
stop at the high frequency end of its travel. Then 
tighten the pointer set screw securely and replace 
the glass dial. 

Completely unmesh the condenser gang and check 
the location of the hole or slot in pulley "D." If this 
hole is not approximately 45 degrees back from 
vertical as shown on Figure 1, loosen the two No. 6 
Allen set screws in the hub of pulley "D" and slip 
the pulley on its shaft (while holding the condenser 
gang unmeshed) until the specified adjustment is 
obtained; then tighten one of the set screws securely. 
It will be shown later that this is a temporary setting. 
Next, tie a double knot in the exact center of a 
25 -inch length of dial cable and fold the cable back 
on itself so that the knot is at one end. The correct 
method for tying this knot is shown as an inset on 
Figure 1. Grasp the cable near the knotted end and 
slide it into the pulley slot so that the knot is against 
the inside rim of the pulley as shown in the sketch. 
The piece of cable nearest the dial frame should be 
wound in the direction shown for one-half turn; then 
over the lower pulley "B," around the bottom of the 
large pulley "D" and into the hole. Pull the cable 
taut and wrap the end around the small hook on 
pulley "D" temporarily. 

The remaining piece of cable should be wound 
around pulley "A" in the direction shown, for one 
complete turn, over the upper pulley "C," and over 
the top of pulley "D." Thread the end through the 
small hole in pulley "D" and pull both ends of the 
cable taut. With one end of tension spring "E" fas- 
tened to the hook on pulley "D" lace the two free 
ends of the cable through the opposite end of the 
spring and tie a knot at a point that will allow 1/4" to 
5/16" of cable between the spring and the inside rim 
of pulley "D." Be sure to tie the knot around one coil 
of the spring in the manner shown. 
Now with the condenser gang completely meshed, 
check the position of the dial pointer. If it is not in 
line with the last calibration mark at the low fre- 
quency end of the dial, loosen the set screw in pulley 
"D" and turn it until the pointer is in the specified 
position. Be sure that the condenser gang does not 
move during this adjustment. Then tighten the two 
screws in pulley "D" securely completing the opera- 
tion. 
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CONDENSER GANG DRIVE 
ADJUSTMENTS 

Whenever any of the mechanical parts in the con- 
denser gang drive assembly require replacement 
due to rough handling or for any other reason, it is 
extremely important that clearances and adjust- 
ments shown on Figures 2 and 3 are correct; other- 
wise, the tuning mechanism will be sluggish or it 
may slip during operation. 

1 

1 

e 
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MODEL CR -231 

In reassembling the mechanism after any part was 
replaced, follow the procedure outlined below: 

1. Assemble the Tuning Shaft, Drive Collar, Bracket, 
Tension Spring, Washer, and Flywheel in the order 
shown on Figure 3. The distance between the front 
of the Drive Collar and the front of the Tuning Shaft 
must be 11/s inches as specified on Figure 2. Install 

FLAT WASHER 
101876664V 

CONTACT 
BRACKET 
63310003 

HEX NUT 
105115G15 

ADJUST CONTACTS FOR 

APPROX I/16 CLEARANCE 

CONTACT SPRING 
63310263 

L -FLYWHEEL 
110152G2 

DRIVE WHEEL 
63313663 

BUTTON HEAD 
MACHINE SCREW 

10522565 

DIAL CORD SPRING 
10219562 

FIGURE 2 

the Flywheel on the rear of the Tuning Shaft and 
slide it forward until it nearly touches the edge of the 
Drive Wheel; then tighten one of the set screws in 
the Flywheel hub. Insert a .010" gauge between the 
Flywheel and the Pin, and while holding the gauge 
in this position, loosen the set screw in the Flywheel 
hub that was previously tightened. The Tension 
Spring should force the Flywheel back against the 
gauge --when this occurs, tighten both set screws 
in the Flywheel hub. 

.010 CLEARANCE 

PIN 11012861 

SPRING 
102293G 

2. Adjust the Muting Switch contact clearance by 
loosening the two screws in the Contact Bracket and 
sliding the bracket in the required direction until a 

1/16" clearance is obtained. If this adjustment can- 
not be obtained in the manner prescribed, bend the 
Contact Bracket until proper clearance is realized. 

3. The Drive Wheel is properly located on its shaft 
when its edge nearest the hub is in line with the 
outside edge of the Drive Collar as shown on Fig- 
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ure 3. Two Allen set screws in the Drive Wheel hub 
provide a means of adjusting the position of this 
wheel. 

4. When the adjustment outlined in paragraph 2 is 
correct, the proper contact clearance will automati- 
cally be obtained when the Muting Switch is to be 
"unmuted" while the push buttons are being set. 
While pressure is applied to any one of the push 
buttons while they are being set up, a pressure ap- 

ADJUST DRIVE WHEEL 

UNTIL ITS EDGE NEAREST 
HUB IS FLUSH WITH EDGE 
OF DRIVE COLLAR AS 
SHOWN 

THESE EDGES MUST 
BE PARALLEL 

plied simultaneously to the Tuning Control knob will 
cause the Muting Switch contacts to open. Detailed 
instructions on setting up these push buttons are 
shown elsewhere in this bulletin. 

5. If the push button shafts at both ends do not 
engage the Treadle Bar as shown on Figure 3, the 
three screws in the Treadle Bar must be loosened 
and the Treadle Bar should be moved until the re- 
quired condition is obtained. 

PUSH BUTTON SHAFTS,AT BOTH ENDS, 
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PARTS LIST 
REFERENCE 
NO. DESCRIPTION 

MODEL CR -231 

MAGNAVOX 
PART NO. 

1 Coil Assembly, oscillator, AM 360298-1 

2 Coil Assembly, antenna, AM 360299-1 

3 Coil Assembly, r -f, AM 360300-1 

4 Coil Assembly, antenna, FM 360296-3 

5 Coil Assembly, oscillator, FM 360295-1 

6 Coil Assembly, r -f, FM 360297-3 

7 Coil Assembly, 10 kc. 360244-1 

8 Coil, choke 360284-1 

9 Coil, choke 360284-1 

10 Coil, choke filament 360264-1 

11 Transformer, discriminator 360305-1 

12 Transformer, i -f 360285-1 

13 Transformer, i -f 360285-1 

14 Transformer, limiter 360286-1 

15 Capacitor, variable, three gang tuning 260075-1 

16 Capacitor, variable, oscillator trimmer, broadcast 260067-4 

17 Capacitor, variable, 2 gang trimmer 260080-1 

18 Capacitor, variable, 4 gang trimmers and oscillator padder 260082-1 

19 Capacitor, variable, 10 kc. trimmer 259610-2 

20 Capacitor, trimmer assembly 260084-1 

21 Capacitor, ceramic, 3 mmf. 250088-38 

22 Capacitor, ceramic & composition, 6 mmf 250164-2 

23 Capacitor, ceramic & composition, 10 mmf. 250164-3 

24 Capacitor, ceramic & composition, 10 mmf. 250164-3 

25 Capacitor, ceramic, 35 mmf. 250088-40 

26 Capacitor, mica, 47 mmf. 250159-96 

27 Capacitor, mica, 47 mmf 250159-96 

28 Capacitor, ceramic, 50 mmf. 250088-39 

29 Capacitor, ceramic, 50 mmf 250088-39 

30 Capacitor, mica, 100 mmf. 250159-98 

31 Capacitor, mica, 100 mmf. 250159-98 

32 Capacitor, mica, 220 mmf. 250159-100 

33 Capacitor, mica, 220 mmf. 750159-100 

34 Capacitor, mica, 330 mmf 250159-101 

35 Capacitor, silver mica, 335 mmf., ± 1% 250085-38 

36 Capacitor, mica, 470 mmf. 250159-102 

37 Capacitor, mica, 470 mmf. 250159-102 

39 Capacitor, mica, 510 mmf., ± 5% 250159-64 

41 Capacitor, mica, 1000 mmf. 250160-82 

42 Capacitor, mica, 1800 mmf., ± 10% 250160-67 

43 Capacitor, paper, -.002 mfd., 600 V. 250152-44 

44 Capacitor, paper, .002 mfd., 600 V., ± 10% 250169-2 

45 Capacitor, paper, .003 mfd., 600 V., ± 10% 250169-6 

46 Capacitor, ceramic, .004 mfd. 250088-34 

47 Capacitor, molded paper, .004 mfd., 600 V. 250129-7 

48 Capacitor, molded paper, .004 mfd., 600 V. 250129-7 

49 Capacitor, molded paper, .005 mfd., 400 V. 250129-10 

50 Capacitor, mica, .0062 mfd., ±5% 250161-27 

51 Capacitor, mica, .0062 mfd., ±5% 250161-27 

52 Capacitor, paper, .01 mfd., 600 V. 250152-38 

53 Capacitor, paper, .01 mfd., 600 V. 250152-38 

54 Capacitor, paper, .01 mfd., 600 V. 250152-38 

55 Capacitor, paper, .01 mfd., 600 V. 250152-38 
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REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

56 Capacitor, paper, .01 mfd., 600 V. 250152-38 
57 Capacitor, paper, .01 mfd., 600 V. 250152-38 
58 Capacitor, paper, .01 mfd., 600 V. 250152-38 
59 Capacitor, paper, .01 mfd., 600 V 250152-38 
60 Capacitor, paper, .01 mfd., 600 V. 250152-38 
61 Capacitor, paper, .01 mfd., 600 V. 250152-38 
62 Capacitor, paper, .01 mfd., 600 V. 250152-38 
63 Capacitor, paper, .01 mfd., 600 V. 250152-38 
64 Capacitor, paper, .01 mfd., 600 V. 250152-38 
65 Capacitor, paper, .01 mfd., 600 V. 250152-38 
66 Capacitor, paper, .01 mfd., 600 V 250152-38 
67 Capacitor, molded paper, .012 mfd., 200 V 250129-13 
68 Capacitor, paper, .015 mfd., ± 10%, 200 V. 250169-5 
69 Capacitor, paper, .02 mfd., 600 V. 250152-37 
70 Capacitor, paper, .02 mfd., 600 V. 250152:37 
71 Capacitor, paper, .02 mfd., 600 V. 250152-37 
72 Capacitor, paper, .05 mfd., 200 V. 250152-15 
73 Capacitor, paper, .05 mfd., 200 V. 250152-15 
74 Capacitor, paper, .05 mfd., 200 V. 250152-15 
75 Capacitor, paper, .05 mfd., 200 V. 250152-15 
76 Capacitor, paper, .1 mfd., 600 V. 250152-33 
77 Capacitor, electrolytic, 10 mfd., 450 V.-20 mfd., 25 V. 270023-6 
78 Capacitor, electrolytic, 10 mfd., 450 V.--20 mfd., 25 V. 270023-6 
79 Capacitor, molded paper, .005 mfd., 400 V. ...250152-41 
86 Resistor, composition, 33 ohms, j W 230084-4 
87 Resistor, composition, 33 ohms, j W. 230084-4 
88 Resistor, composition, 68 ohms, j W. 230084-6 
89 Resistor, composition, 68 ohms, ? z W. 230084-6 
90 Resistor, composition, 100 ohms, ± 10%, j W. 230084-50 
91 Resistor, composition, 100 ohms, W. 230084-7 
92 Resistor, composition, 150 ohms, j W. 230084-8 
93 Resistor, composition, 220 ohms, ± 10%, ' 2 W. 230084-54 
94 Resistor, composition, 220 ohms, ! 2 W. 230084-9 
95 Resistor, composition, 470 ohms, !? W. 230084-11 
96 Resistor, composition, 1000 ohms, 'i W. 230084-13 
97 Resistor, composition, 2200 ohms, j W. 230084-15 
98 Resistor, composition, 4700 ohms, 1/2 W. 230084-17 
99 Resistor, composition, 5600 ohms, +10%, j W. 230084-71 

100 Resistor, composition, 5600 ohms, +10%, ?i W. 230084-71 

101 Resistor, composition, 8200 ohms, 1 W., ± 10% 230085-73 
102 Resistor, composition, 8200 ohms, 1 W., ± 10% 230085-73 
103 Resistor, strip, 8500 ohms 240035-5 
104 Resistor, composition, 10,000 ohms, 1 W 230085-19 
105 Resistor, composition, 10,000 ohms, j W. 230084-19 
106 Resistor, composition, 15,000 ohms, 1 W. 230085-20 
107 Resistor, composition, 15,000 ohms, '/z W. 230084-20 
108 Resistor, composition, 20,000 ohms, 1 W., ± 5% 230085-190 
109 Resistor, composition, 22,000 ohms, j W. 230085-21 
110 Resistor, composition, 33,000 ohms, 1 W 230085-22 
111 Resistor, composition, 33,000 ohms, 1 W. 230085-22 
112 Resistor, composition, 33,000 ohms, 2 W., ± 10% 230086-80 
113 Resistor, composition, 47,000 ohms, 1% W. 230084-23 
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REFERENCE 
NO. DESCRIPTION 

MAGNAVOX 
PART NO. 

114 Resistor, composition, 68,000 ohms, j W., ± 10% 230084-84 
115 Resistor, composition, 100,000 ohms, % W. 230084-25 

116 Resistor, composition, 100,000 ohms, % W. 230084-25 

117 Resistor, composition, 100,300 ohms, i W. 230084-25 

118 Resistor, composition, 100,000 ohms, j W. 230084-25 

119 Resistor, composition, 100,000 ohms, j W., ± 10% 230084-86 
120 Resistor, composition, 39,000 ohms, % W., ± 10% 230084-81 
121 Resistor, composition, 150,000 ohms, ; W., ± 10% 230084-88 

122 Resistor, composition, 150,000 ohms, , W., ± 10% 230084-88 
123 Resistor, composition, 220,000 ohms, j W. 230084-27 

124 Resistor, composition, 470,000 ohms, ± 10%, ;Z W. 230084-94 

125 Resistor, composition, 220,000 ohms, j W. 230084-27 

126 Resistor, composition, 220,000 ohms, j W. 230084-27 

127 Resistor, composition, 220,000 ohms, j W 230084-27 

128 Resistor, composition, 220,000 ohms, j W. 230084-27 

129 Resistor, composition, 330,000 ohms, 32 W., ± 10% 230084-92 

130 Resistor, composition, 470,000 ohms, '/z W. 230084-29 

131 Resistor, composition, 470,000 ohms, j W. 230084-29 

132 Resistor, composition, 470,000 ohms, % W. 230084-29 

133 Resistor, composition, 470,000 ohms, i2 W. 230084-29 

134 Resistor, composition, 1 megohm, % W 230084-31 

135 Resistor, composition, 1 megohm, % W 230084-31 

136 Resistor, composition, 1 megohm, j W. 230084-31 

137 Resistor, composition, 1.5 megohm, j W. 230084-32 

138 Resistor, composition, 1.5 megohm, % W. 230084-32 

139 Resistor, composition, 2.2 megohm, j W. 230084-33 
140 Resistor, composition, 2.2 megohm, % W. 230084-33 
141 Resistor, composition, 4.7 megohm, j W. 230084-35 
142 Resistor, composition, 4.7 megohm, j W. 730084-35 
143 Resistor, composition, 33,000 ohms, % W., ± 10% 230084-80 
150 Control, volume, 1 megohm 220044-24 

151 Control, bass, 1 megohm with switch 230073-6 

230045-7 

152 Control, treble 160178-1 

153 Control, range 22004-26 
220072-12 

154 Switch, rotary, band switch 160179-1 

155 Switch, slide SPDT 160176-1 

156 Switch, reject 160188-1 

157 Socket, external input 130060-1 

158 Socket, phono 189741-1 

159 Socket, amplifier 180427-2 

160 Antenna Loop Assembly 460637-1 

161 Socket, solenoid 182776-1 

162 Solenoid 360313-1 

163 Plug, solenoid 189147-1 

Dial Glass Assembly 150303-1 

Push Button Assembly for gang 260093-1 
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GENERAL 
It frequently becomes necessary to make minor 
changes in the electrical circuit of a chassis to 
provide the correct response for different cabinets or 
speaker systems. 

When this becomes necessary such a variation from 

METHOD FOR REMOVING 
Model CR -233 radio chassis is designed for easy 
removal from the cabinet in which it is installed. As 
the radio panel is permanently fastened to the 
chassis, the control knobs need not be removed when 
the chassis is taken out of the cabinet for service. 

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

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

the original chassis is indicated by a suffix letter; 
example: 500B. 

Whenever necessary Service Bulletin Supplements 
will be issued with latest schematic drawings and 
parts lists indicating these changes. 

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

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

AM ALIGNMENT 
I -F ALIGNMENT 

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

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

R -F ALIGNMENT 
1. Remove the signal generator lead from the 68E6 
grid and connect it across H and L on terminal 
strip on the rear of the chassis. The high side of the 
signal generator should be connected to H and the 
signal generator ground to L. 

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

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

4. Replace chassis in cabinet .d connect loop 
antenna leads to proper terry .s on the rear of 
the chassis. 

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

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

o John F. Rider 

www.americanradiohistory.com



MAGNAVOX PAGE 20-59 
MODEL CR -233 

FM ALIGNMENT 

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

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

3. Peak both discriminator slugs at 10.775 mc. 

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

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

Note: If the signal generator is not capable of suffic- 
ient output to produce a readable DC voltage, the 
amplification of the last i -f stage can be used to 

increase the signal input to the limiter for discrim- 
inator alignment. To accomplish this, align the last 
i -f stage as indicated in "IF Alignment". Then align 
discriminator as above leaving the signal generator 
connected to the grid of the 6SG7 2nd i -f tube. 

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

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

.sible to point "A" should be used in series with the 
vacuum tube voltmeter. Align the 3rd i -f transformer 
for best peak as indicated on voltmeter. 

3. Repeat above for each succeeding transformer by 
connecting signal generator to signal grid of first i -f 

tube 6SG7 then to the signal grid of 6BE6 converter. 
The i -f stages should be aligned in this order. 

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

ALTERNATE VISUAL 
ALIGNMENT OF I -F STAGES 
1. Replace signal generator with sweep generator 
having approximately 300 kc. sweep and tune gen- 
erator to 10.7 mc. Connect oscilloscope across 220,000 

ohm limiter grid resistor through a 1-megohm iso- 

lating resistor. The order of alignment is the same as 
when using a vacuum tube voltmeter. Each i -f trans- 
former should be individually aligned for best peak 
and symmetry. 

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

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

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

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

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

SPECIAL SERVICE 
INFORMATION 

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

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

600 kc. 5.00 
98 mc. 1.15 

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

o John F. Rider 
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'AGE 20-60 MAGNAVOX 
MODEL CR -233 

R -F on Converter Grid to 455 kc. on I -F Grid at: 

600 kc. 
98 mc. 

600 kc. 6.6V. 
25.0 98 mc. 6.0V. 

3.2 

I -F on Converter Grid to 1st I -F Grid at: 
455 kc. (gang closed) 

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

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

OSCILLATOR OUTPUT VOLTAGE 

The DC voltage developed across the Oscillator Grid 
Resistor (105) at: 

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

95 AUDIO GAIN 

33 Voltage required across the Volume Control to pro- 
duce 0.1 watt speaker output*** at 400 cycles is .012 
volt with Input Selector Switch in BDCST. setting. 

*Variations of ±20% are permissible. All readings made with sufficient input signal to 
provide 0.5 watt speaker output. 0.5 speaker output at 400 cycles is equivalent to a reading 
of 1.25V. as measured by a high resistance AC voltmeter across the voice coil of the speaker. 
**Detector Plate on AM. 

***0.1 watt speaker output at 400 cycles is equivalent to a reading of 0.55 volts as 

measured by a high resistance AC voltmeter across the voice coil of speaker. 

DIAL CORD REPLACEMENT 

Two separate drive cables are used in the CR -233 
dial assembly. One cable is used to transmit the 
motion from the tuning knob to the large pulley 
that is coupled to the condenser gang; the other 
cable actuates the dial pointer whenever the large 
pulley on the condenser gang is rotated. Separate 
instructions for replacing either of these cables is 
given in the following paragraphs. 

CONDENSER DRIVE CABLE REPLACEMENT 

Remove dial assembly after taking out four 
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 excluding spring 191/2 

inches. Hook loop over the metal hook in pulley 
"D" and lace the cable through the pulley slot and 
around the pulley in a counterclockwise direction 
when viewed from the rear of the dial assembly 
keeping the cable to the rear of the pulley groove. 
Lace the cable around the smaller diameter portion 
of the tuning control shaft wrapping 21/2 turns from 
front to back; then around the opposite side of pulley 
"D" into the pulley through the slot. Hook the end of 
tension spring "F" in the hole provided in pulley 
"D", completing this operation. 

DIAL POINTER DRIVE CABLE REPLACEMENT 

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

of sleeving over a 42 -inch length of dial cable. Tie 
the two ends to the loop end of the cable spring "E" 
securely so that the cable doubled measures 19% 
inches end to end excluding spring. 
Place spring hook in top hole and draw cable through 
slot of pulley "D". Loop one end of cable around 
pulley "D" in a clockwise direction in front of con- 
denser drive cable (viewing dial assembly from 
front) then loop the remaining end around pulley in 
a counterclockwise direction. Secure both ends of 

screws cable to chassis at edge of pulley slot with scotch 
tape, keeping piece of sleeving on remaining loop 
of cable. 

Replace dial assembly and loop cable over pulley 
"A". While holding cable taut remove scotch tape 
and loop cable over pulleys "B" and "C" as shown 
in Figure 1. 

Turn the tuning control shaft until the 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. 

©John F. Rider 
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68A6 
R -F 

TUNING CONDENSER 16 

SEG. 

REIAR 
2 
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IMEO 

47K 

® 

68E6 
CONVERTER 

SEC. 

® FRONT 

1100 

6 

6567 
2ND I -F (FM) 

AM OET 
O 

4G 
RECTIFIER 

127 

2 

6L6GT 
MOWER 

17 

17.5 

MEASURE HEATER B FILAMENT VOLTAGES 
DIRECTLY ACROSS SOCKET TERMINALS. 

ALL OTHER VOLTAGES MEASURED FROM 
SOCKET TERMINAL TO GROUND WITH A 
20,000 OHMS/VOLT VOLTMETER. WITH 
BARD SWITCH IN FN POSITION. 

HEATERS IH16.3 V.A.C. 
FILAMENTS (f) 6 V. A.C. 

LINE 117 V. AC -I54 WATTS 

68E6 
CONVERTER 

68A6 
R -F 

280 260 
6SN7GT 
INVERTER 

270 II . 4.5 

80 

.5 

110 

0 

FIGURE 2 

1000 

OSMF 
57 - 

T FC 

I -F'S 
FM10.7MG. 
AM 455 KC. 

1 

NOTES 
BAND SWITCH SHOWN IN COUNTERCLOCKWISE (FM) 
POSITION WHEN VIEWED FROM THE FRONT "ANEL. 
ALL ELECTRICAL VALUES SHOWN ARE IN OHMS 
OR MMF UNLESS OTHERWISE SPECIFIED, 
LETTERS SHOWN IN SQUARES DESIGNATE METER 
CONNECTION POINTS FOR ALIGNMENT DESCRIBED 
IN TEXT. 

52).02MF 

6SG7 
IST I -F 

(AM & FM) 

rl¢T FM li 

02 

SWITCH ON BASS CONTROL 

6U5G 
TUNING INDICATOR 

SPECIFICATIONS 

6SG7 
2ND I -F (FM) 

AM DET. 

6SR7 
IST A -F 

® 3333 

FIELD 
V.C. N.C. 500 

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

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

Tubes: 
R -F Amplifier ßBA6 
Converter 6BE6 
1st I -F Amplifier (AM -FM) --_ 6SG7 

6SH7 
LIMITER 

0 
r 3RDFM FF 

:M.01 

; 

F1 

l 

2206 

© 
1MEG 

12 

DISCRIMINATOR 

6SN 7GT 
INVERTER 

10K L TREBLE 

504 ®I}S 

6H6 
DISCRIMINATOR 

6L6 
POWER 

M Y Y 

9 6s 
20 MF 

2nd I -F (FM), Detector and AVC (AM) 6SG7 
6SH7 

Discriminator 6H6 
First Audio 

Limiter 

6SR7 
Inverter __ -..-._ 6SN7GT 
Power output (push-pull stage). (2) 6L6 
Rectifier.._ 5U4G 
Tuning Indicator 6U5 
Dial Lamps Mazda No. 44 

Speaker: No. 583248 No. 583247 
Field coil resistance 250 ohms 250 ohms 
Voice coil impedance (400 cycles)_ _5.7 ohms 5.4 ohms 
Output transformer__________________________________ 5000/3 ohms 
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REFERENCE MAGNAVOX 
NO. DESCRIPTION PART NO. 

87 Resistor, wire wound, 6500 ohms, ± 10%. . 240035-9 
88 Resistor, composition, 8200 ohms, ±10%, 1 W. 230085-73 
89 Resistor, composition, 8200 ohms, ± 10%, 1 W. 230085-73 
90 Resistor, composition, 10,000 ohms, j W. 230084-19 
91 Resistor, composition, 10,000 ohms, '/z W. 230084-19 
92 Resistor, composition, 15,000 ohms, 1 W. ...230085-20 
93 Resistor, composition, 15,000 ohms, ±5%, j W. 230084-187 

94 Resistor, composition, 22,000 ohms, ;.; W. 230084-21 

95 Resistor, composition, 22,000 ohms, 1:2 W. 230084-21 

96 Resistor, composition, 47,000 ohms, 1 W. 230085-23 

97 Resistor, composition, 47,000 ohms, ? W. 230084-23 

98 Resistor, composition, 47,000 ohms, ? 2 W. 230084-23 

99 Resistor, composition, 68,000 ohms, ± 10%, ! z W. 230084-84 

100 Resistor, composition, 82,000 ohms, ± 10%, ! W. 230084-85 

101 Resistor, composition, 100,000 ohms, ± 10%, 1 í W. 230084-86 

102 Resistor, composition, 100,000 ohms, 1;2 W. 230084-25 

103 Resistor, composition, 100,000 ohms, 1 W. 230084-25 

104 Resistor, composition, 100,000 ohms, ! W. 230084-25 
105 Resistor, composition, 150,000 ohms, ± 10%, ! 2 W. 230084-88 

106 Resistor, composition, 150,000 ohms, ± 10%, 12 W. 230084-88 
107 Resistor, composition, 150,000 ohms, 1 W 230084-26 
108 Resistor, composition, 150,000 ohms, 1;; W. 230084-26 

109 Resistor, composition, 220,000 ohms, ± 5%, 1:2 W. 230084-215 

110 Resistor, composition, 220,000 ohms, ' z W.. 230084-27 

111 Resistor, composition, 270,000 ohms, ± 10%, % W 230084-91 

112 Resistor, composition, 820,000 ohms, ± 10%, 1i W. 230084-97 

113 Resistor, composition, 1 megohm, ± 5%, ;l W 230084-231 

114 Resistor, composition, 1 megohm, ! W. 230084-31 

115 Resistor, composition, 1 megohm, 1 W. 230084-31 

116 Resistor, composition, 1 megohm, ? l W. 230084-31 

117 Resistor, composition, 1 megohm, 1/2 W. 230084-31 

118 Resistor, composition, 330,000 ohms, ± 10%, ! 2 W.. 230084-92 

119 Resistor, composition, 820,000 ohms, !.:2 W. 230084-97 

120 Resistor, composition, 560,000 ohms, .3-2 W. ± 10% (in tuning eye) 230084-95 

125 Control, volume 220072-18 

126 Control, treble 220072-8 

127 Control, bass, with switch 220073-5 

128 Switch, selector 160194-1 

129 Socket, motor 180501-5 

130 Socket, speaker 180504-16 

131 Socket, external 180060-1 

132 Socket, phono 189741-1 

133 Loop antenna . 

134 6 Volt socket and cable for cabinet pilot light 180458-2 

*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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www.americanradiohistory.com



MAJESTIC PAGE 20-1 

MODEL 7FM867, 
Ch. 7C13D 

AL I CAMENT 

Before aligning, set the dial pointer as follows: close the tuning gang condenser (plates fully dosed). 

Set pointer in line with the last mark at the low frequency end of the dial scale. Set volume control on 

full, keep the signal output as low as possible to prevent AVC action and false readings. 

STEP DUMMY ANT. 
TEST O6C 

STEP DUMMY ANT. TEST CSC. 

CONNECTION 

TEST CRC. 

FREQUENCY 

RECEIVER 

DIAL 

ADJUST REMARKS 

1 .01 mf. Ant. 455KC Modulated Any quiet spot U -C -B -A for max. output Repeat in reverse order 

2 -- 'Loop 1500KC Modulated 150 C2F for max. output -- 

3 -- 'Loop 1500KC Modulated 150 C1 for max. output Rock Gang while tuning 

4 300 ohms. 'FM terminals 19M.C.Unmodulated Any quiet spot L3 for min. output Min. noise in speaker 

5 300 ohms FM terminals 104M.C.Unmodulated 104 C2h for min. output Min. noise in speaker 

6 300 ohms FM terminals 104M.C.Unmodulated 104 C2g for min. output Rock Gang while tuning 

'All Steps: Connect output meter across speaker. 
Step 2 & 3: Make a 2 turn loop & connect to signal generator. Loosely couple the 2 turn loop to receiver loop. 

Step 4: Disconnect lug if present from FM dipole terminal. Connect hot side of generator through 300 ohm 
resistor to dipole terminal where lug was connected. 

VOLTAGE TABLE 
D. C. VOLTAGES MEASURED TO COMMON GROUND 

TUBE ELEMENT PIN VOLTS 

Plate 5 87 

12BE6 Cathode 2 0 

Converter Screen Grid 6 78 

Control Grid 1&7 .8 

Plate 8 87 

6SS7 Cathode 5 0 

I.F.Amplifier Screen Grid 6 78 

Control Grid 4 .8 

Plate 6 56 

12SQ7 Cathode 3 0 

Det-AVC 1st Control Grid 2 .9 

Audio Amplifier Diodes 4&5 .6 - .8 

Plate 3 105 

3514 Cathode 8 5.3 

Output Screen 4 87 

Control Grid 5 0 

35Z5 
Cathode 8 112 

Rectifier 

04 Plate 1 99 

12AT7 Cathode 3 37 

Det. Section Grid 2 34 

FM Plate 6 99 

12AT7 Cathode 8 0 

OSC. Section Grid 7 .4 

AM.87 
Plate 1&5 F.M 100 

6C 
F.M. R.F. Cathode 7 1.5 

Grid 6 0 

All Measurements made with line voltage at 

117 A.C., volume control at minimum, no 

signal, using a vacuum tube volt meter. 

3 TURNS 
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MAJESTIC PAGE 20-3 

MODEL 7FM867, 
Ch. 7C13D 

Symbol 
Desig. 

Part 
No. 

Description 

Cl 8-59 Condenser Trimmer 2-30uuf. 

C2a,b,c, 
d,f,g&h 7-33 " Variable gang tuning 
C3 6-88 " Ceramic 15uuf. 500V 

C4,23,27 015-8 " Paper .05uuf. 200v 

C5,14,19 
22,31,32 4-6 " Ceramic 1000uuf. 500v 20% . . 

C6 4-36 " " 5uuf. 500v + .5uuf . 

C7,11,12 4-5 " " 30uuf. 500v 20% . . 

C8 6-134 " Bakelite 2.2uf. 500v 
C9,13 020-67 " Mica 470uuf. 500v 

C10 4-8 " Ceramic 68uuf. 500v 5%. . . 

C15 021-38 " Mica 3300uuf. 500v 

C16 4-4 " Ceramic 5000uuf. 500v 20% . . 

C17 6-228 " Mica 700uuf. 500v 

C18 19-58 " Electrolytic 10uf. 25v 

C20 015-6 " Paper .02uf. 200v 

C21 5-51 n n .tuf. 200v 
C24 020-53 " Mica 220uuf. 500v 

C25 016-5 " Paper .01uf. 400v 
C26 017-4 " " .005uf. 600v 

C28 016-8 " " .05uf. 400v 
C29 015-5 " " .01uf. . 200v 
C30a,b,c,d 19-61 Condenser, electrolytic (a) 40uf (b) 100uf 

(c) 40uf @ 150v (d) 100uf @ 1Ov 

(Unless specified all Resistors to be +20%) 

R1,5,10 02-143 Resistor 22,000 ohm watt . . . . 

R2 02-150 " 33,000 ohm " . 1 
R3 02-178 " 150,000 " 2 " . 

. R4,8 02-171 " 100,000 tie " . . 

R6 02-94 " 1,500 " 2 " 

R7 02-234 " 3.3 megohm 2 " 

R19,18 03-90 " 1,200 ohm 1 " + 10% . . 

R11 02-255 " 10 megohm " 

R12 (1st run) 02-118 " 5,600 ohm 2 " 

R12 (2nd run) 02-160 " 56,000 " i " 

R13a,b 13-30 (a) Tone control 2 Megohm 
(b) Volume Control 500,000 ohm 

R14 02-132 Resistor 12,000 ohm 2 watt 10% . 

R15 04-69 " 390 " 2 " 10% . 

R16 02-17 " 22 " i " 

R17 02-52 n 150 " 2 n 

R19,20 02-58 " 220 " 2 
n 

I1 26-21 Pilot Lite, 110 volt baynet base 

L1 S-2017 Loop Antenna assembly 

©John F. Rider 
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MODEL 7FM867, 
Ch. 7C13D 

Symbol 
Desig. 

Part 
No. Description 

L2 S-1684 Oscillator coil assembly 
L3 S-1678 S.R. F. M. " " 

L4 (1st run) 3-209 F.M. Antenna " " (inc'l coil form) . . . 

L4 (2nd run) 3-209 " " " (less " " ) . . . 

L5 (1st run) 3-208 " Oscillator coil ass'y (inc'l coil form) . . . 

L5 (2nd run) 3-208 " " " (less coil form) . . . 

L6,L7 S-1928 Choke Coil assembly 

P1 18-32 Plug, 4 prong (Ant.) 
P2 18-47/ 

140-6 Plug, Phono Pick-up 
P3 27-201 AC Line Cord & Plug (8') 

Ql 22-26 Speaker, 5" PM. 

RC -1 37-1 Printed Plaque (Audio Coupling) 

S1 11-81 Band switch, (Phono .& Band) 

Tl 3-116 1st I.F. Transformer 
T2 3-117 2nd I.F. Transformer 
T3 2-40 Output transformer 

X1 15-96 Socket, Loop (4 contacts) 
X2 15-87 " Phono -Pick-up 
X4 15-118 " Phono -Motor (2-#25-87 Pins) 

15-168 " Tube Minature Molded (12AT7) 
15-167 n n n n (6C4) 

15-81 " " Octal 
117-114 Dial Scale Glass 
117-109 " " Blackground 
129-65 n " Mtg. Clip (6 REQ'D) 
135-36 Dial Pointer 
S-1892 Cord & Eyelet Assy (37 em of #134-7) 

115-67 Cabinet, Chairside Combination 
(Aero Cut -Out) Mahogany 

Blond 

21-36 Record changer (Aero Black) 
101-494 " n Mtg. screw (3 REQ'D) 
122-56 Escutcheon Plate 
128-63 Knob (Tuning) 
128-101 " (Off -Tone) (Gold) 
128-69 " (Volume) 
128-100 " (Band SW -Phono) (Gold) 
129-60 Compression Spring, Knob (2 REQ'D) 
123-44 Cabinet Back (Less Loop) 

S-2102 Cabinet Dipole Assy. 

©John F. Rider 
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PAGE 20-6 MAJESTIC 
MODELS 7FM877, 7FM888; 
Ch. 7C11D 

ALIGNMENT 

Before aligning, set the dial pointer as follows: close the tuning gang condenser (plates fully closed). 
Set pointer in line with the last mark at the low frequency end of the dial scale. Set volume control on 
full, keep the signal output as low as possible to prevent AVC action and false readings. 

STEP DUMMY ANT. TEST (PC. 

STEP DUMMY ANT. TEST OSC. 

CCNNECTICN 

TEST OSC. 

FREQUENCY 

RECEIVER 

DIAL 

ADJUST REMARKS 

1 .01 mf. Ant. 455W .Modulated Any quiet spot D_C-B-A for max. output Repeat in reverse order 

2 -- *Loop 1500KC Modulated 150 C2F for max. output -- 

3 -- 'Loop 1500KC Modulated 150 Cl for max. output Rock Gang while tuning 

4 300 ohms. *FM terminals 19M.C.Unmodulated Any quiet spot L3 for min. output Min. noise in speaker 

5 300 ohms FM terminals 104M.C.Unmodulated 104 C2h for min. output Min. noise in speaker 

6 300 ohms FM terminals 104M.C.Unmodulated 104 C2g for min. output Rock Gang while tuning 

'All Steps: Connect output meter across speaker. 
Step 2 & 3: Make a 2 turn loop & connect to signal generator. Loosely couple the 2 turn loop to receiver loop. 
Step 4: Disconnect lug if present from FM dipole terminal. Connect hot side of generator through 300 ohm 

resistor to dipole terminal where lug was connected. 

VOLTAGE TABLE 
D. C. VOLTAGES MEASURED TO COMMON GROUND 

TUBE ELEMENT PIN VOLTS 

Plate 5 87 

12BE6 Cathode 2 0 

Converter Screen Grid 6 78 

Control Grid 1&7 .8 

Plate 8 87 

6SS7 Cathode 5 0 

I.F.Amplifier Screen Grid 6 78 

Control Grid 4 .8 

Plate 6 56 

12SQ7 Cathode 3 0 

Det-AVC 1st Control Grid 2 .9 

Audio Amplifier Diodes 4&5 .6 - .8 

Plate 3 105 

35L6 Cathode 8 5.3 

Output Screen 4 87 

Control Grid 5 0 

35Z5 
Cathode 8 112 

Rectifier 

FM Plate 1 99 

12AT7 Cathode 3 37 

Det. Section Grid 2 34 

FM Plate 6 99 

12AT7 Cathode 8 0 

OSC. Section Grid 7 .4 

AM.87 

6C4 
Plate 1&5 

F.M 100 

F.M. R.F. Cathode 7 1.5 

Grid 6 0 

All Measurements made with line voltage at 

117 A.C., volume control at minimum, no 

signal, using a vacuum tube volt meter. 

°John B. Rider 
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MAJESTIC PAGE20-7 
MODELS 7FM877, 7FM888; 
Ch. 7C11D 

PARTS LIST 

Symbol 
Desig. 

Part 
No. Description 

Cl 8-59 Condenser Trimmer 2-30uuf. 
C2a, b, c, 
d,f,g&h 7-33 " Variable gang tuning 
C3 6-88 " Ceramic 15uuf. 500V 
C4,23,27 015-8 " Paper .05uuf. 200v 
C5, 14, 19, 

22,31;32 4-6 " Ceramic 1000uuf. 500v 20%. 

C6 4-36 " " 5uuf 500v _+ .5uuf . 

C7,11,12 4-5 " " 30uuf 500v 20%. 

C8 6-134 " Bakelite 2.2uf 500v 
C9,13 020-67 " Mica 470uuf 500v 
C10 4-8 " Ceramic 68uuf 500v 5%. 

C15 021-38 " Mica 3300uuf 500v 

ClE 4-4 " Ceramic 5000uuf 500v 20%. 

C17 6-228 " Mica 700uuf 500v 
C18 19-58 " Electrolytic lOuf 25V 

C20 015-6 " Paper .02uf 200v 

C21 5-51 11 " .2uf 200v 

C24 020-53 " Mica 220uuf 500v 
C25 016-5 " Paper .Oluf 400v 

C26 017-4 " " .005uf 6C0v 
C28 016-8 " " .05uf 400v 
C29 015-5 " " .Oluf 200v 

C30a, b, c, 
d(lst.run) 19-59 " Electrolytic ab&c 40uf 150v 

d 100 of 10v 
19-32 (In addition to above (b) section condenser 

electrolytic 20uf 150v to be parallel across b) 

C30a, b, c, 
d(2nd.run) 19-61 Condenser, electrolytic (a) 40uf (b) 100uf 

(c) 40uf 150v (d) l00uf 10v. 

(Unless specified all Resistors to be 205) 

Rl, 5, 10 02-143 Resistor 22,000 ohm watt 

R2 02-150 33,000 ohm 
k. 

R3 02-178 " 150,000 " i 
R4, 8 
R6 

02-171 
02-94 

" 100,000 " " 

" 1,500 " 
1 

" 

R7 02-234 " 3.3 Megohm " ; " 

R19, 18 03-90 " 1, 200 tt 1 " + 10%. 

R11 02-255 " 10 Megohm " g 
R12 (1st run) 02-118 " 5, 600 " " 
R12 (2nd run) 02-160 56,C00 " r 

" 

R13a,b 13-30 (a) Tone control 2 Megohm 
(b) Volume Control 500,000 ohm 

R14 02-132 Resistor 12,000 ohm watt 10% 

R15 04-69 " 390 If 2 " 10%. 

R16 02-17 " 22 " watt . . . . 

R17 02-52 " 150 " " ' 

R19,20 02-58 " 220 " " ' 

Il 26-21 Pilot Lite, 110 volt baynet base 

L1 S-1686 Loop Antenna assembly (less back) 

L2 S-1684 Oscillator coil assembly 
L3 S-1678 S.R. Coil Assembly 
L4 3-209 F.M. Antenna Coil 
L5 3-208 Coil, F.M. Oscillator 
L6&7 S-1928 _Choke, Coil Ass'y. 

©John F. Rider 
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P GE 20-8 MAJESTI 
MODELS 
Ch. 

7FM877, 7FM888; 
7C11D 

Parts List (Cont'd.) 

Symbol 
Desig. 

Part 

No. Description 

P1 18-32 Plug, 4 prong (Ant.) 
P2 18-47/ 

140-6 Plug, Phono Pick-up 
P3 27-201 AC Line Cord & Plug (8') 

Ql 22-61 Speaker, 10" Aul. 

RC -1 37-1 Printed Plaque (Audio Coupling) 

Si 11-81 Band switch, (Phono & Band) 

Ti 3-116 1st I.F. Transformer 
T2 3-117 2nd I.F. Transformer 
T3 2-40 Output transformer 

X1 15-96 Socket, Loop (4 contacts) 
X2 15-87 " Phono -Pick-up 
X4 15-118 " Phono -Motor (2-#25-87 Pins) 

15-163 " Tube Minature Molded 12AT7) 
15-167 " " " 6C4) 
15-81 It" Octal 
117-110 Dial Scale Glass 
117-109 " " Background 
129-65 " " Mtg. Clip (e REQ'D) 
135-34 
(1st RUN) Dial Pointer 
135-36 
(2nd RUN) Dial Pointer 
S-1892 Cord & Eyelet Ass'y (37k " of #134-7) 

115-60 Cabinet, Console (Model 7FM877) 
(Aero Cut -Out) Mahogany 

Blond 
115-54 Cabinet, Console (Model 7F0888) 

(Aero Cut -Out) Mahogany 
Blond . 

21-36 Record changer (Aero Black) . 

101-494 " " Mtg. screw (3 REQ'D) 
22-61 Speaker 10" PM . 

122-56 Escutcheon Plate . 

128-68128-63 

Knob Tuning) 
Off -Tone) 

. 

128-69 " Volume) 
128-80 " Band SW -Phono) 
129-60 Compression Spring. .Knob (2 REQ'D) 
123-44 Cabinet Back (Le'ss Loop) 

S-2020- Cabinet Dipole Assy. 
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PAGE 20-10 MAJESTIC 
MODEL 8FM889, 
Ch. 8C07D 

G9-PADDER 
600 KC. 

C6 -WAVE TRAP 
455 K.C. 

C4 -ANT. F.M. 
10B M.C. 

CONNECTOR SOCKET 

L 

BG.- FM. 

TUNING 

O 
© 

`Ñ 

o 

O 

L2- ANT. F.M. 
88 M.C. 

RADIO- PHONO 
SWITCH 

L 6 - oegF. 

8 8 M.C. 

012- 050. F.M. 
108 M.C. 

C10-OSC. B.C. 
I500 K C. 

4-R.F. F.M. 
88 M.C. 

y 
TI 

T2 

`; ON-OFF -TONE 

VOLUME 

CHOKE , 

T3 

6 S8 
GT 

14 
L22 L23 

10.7 MC (BOT.) 

TOP -L2. 455 KC. 

807 LIB 10.7MC 

PHONO MOTOR TOP -L12 455K .0 
BOT -L10 10.7MC, 

/TOP- LI7 455KC> 
BOT.- LIS 10.7 M.C. 

TOP -15 455Kß. 

BOT. -L11 10.7MC. 

SPEAKER 
SOCKET 

PHONO JACK 

LTOP- L21 455KC 
BOT.-LI9 

TOP- L18 455 KC 

BOT- L14 10.7 MC Ó 
O o I 

O O 200; 
LTEST JACK 4C. PLUG 

TUBE LAYOUT 

DIAL STRING 

J 

2 TURNS 

FIGURE 1 FIGURE 2 
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PAGE 20-12 MAJESTIC 
MODEL 8Fr.889, 
Cn. 8co7D 

VOLTAGE TABLE 
TUBE FUNCTION PLATE CATHODE SCREEN GRID 

6BA6 RF Amplifier 80 0.5 ?8 ---- 

6BE6 Converter 100 0 78 ---- 

6307 1st IF Amplifier 100 0 100 -0.6 

6307 2nd IF Amplifier 100 .7 100 ---- 

6807 Limiter Amplifier 70 0 21 -0.4 

638GT Discriminator, Det., AVC 50 0 - ---- 

25L6 Power Amplifier 105 7 100 ---- 

2525 Rectifier 117AC 105 -- ---- 

PARTS LIST 

ITEM PART NO. DESCRIPTION 

C1,C48 017-4 .005 mfd, 00V 
C2,C14,C16,C55, 
C56,C57 6-230 1000 mmf, 300V Ceramic 
C3,a,b,c,d,e 7-25 Gang Tuning Condenser FM -AM 
C4,C10 8-35 Trimmer, 2.5 - 30 mmf 
C6,062 015-8 .05 mfd, 200V 
C7 8-56 Trimmer, 2-30 mmf 
C8 8-63 Trimmer, 1.5-115 mmf 
C9 8-65 200 - 600 mmf Padder 
C11 6-218 1000 mmf. 500V, Mica 
C12 8-38 Trimmer, 3-13 mmf 
C13,C15,C22 6-159 47 mmf, 500V Ceramic 
C17,C41 6-247 24 mmf, Ceramic Special 
C18,C25,C26,C34,C35 6-246 33 mmf, Ceramic Special 
C19,C20,C27,C28,C36 
C37 6-250 750 mmf Mica Special 
C21,C.29,C38,C44,C51 016-5 .01 mfd, 400V 
C23,C30,C32,C49,C50 015-5 .01 mfd, 200V 
C24,C33,C40,C58,C59, 
CEO 6-259 .005 mfd minimum, disc -type Ceramic 
C31,C46,C61,C64 020-53 220 mmf, 500V Mica 
C39,C45 020-39 100 mmf, 500V Mica 
C42 6-249 62 mmf, Ceramic, Special 
C43 6-248 15 mmf, Ceramic, Special 
C47 017-2 .002 mfd, 600V 
C52 017-5 .01 mfd, 600V 
C53,a,b,c 19-37 (a) 100 mfd-,150V, (b) 20 mfd - 150V, (c) 200 

mfd - 10V. Electrolytic 
C54 016-8 .05 mfd, 400V 
C63 19-32 20 mfd 150V Electrolytic 
Rl,R8,R11,R16 
R21,R28 01-199 470K ohm, 1/4 watt 
R2,R13,R17,R20 01-157 47K ohm, 1/4 watt 
R3,R12 01-37 68 ohm, 1/4 watt 
R4,R14 02-108 3300 ohm, 1/2 watt 
R5 01-3 10 ohm, 1/4 watt 
R6,R9 01-143 22K ohm, 1/4 watt 
R7 01-101 2200 ohm, 1/4 watt 
R10,R31 01-227 2.2 meg ohm, 1/4 watt 
R15 02-132 12K ohm, 1/2 watt 

R18,R19 01-174 120K ohm, 1/4 watt 

R22 01-255 10 meg ohm, 1/4 watt 

(Continued on next page) 
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MAJESTIC PAGE 20-13 
MODEL 8FM889, 
Ch. 8CO7D 

ITEM PART NO. DESCRIPTION 

R23 a & b 13-32 (a) Volume - (b) Tone Control with switch 

R24 01-132 12K ohm, 114 watt 

R25 02-20 27 ohm, 1/2 watt 

R26 9-332 100 ohm candohm 

R27 02-52 150 ohm, 1/2 watt 

R30 01-45 100 ohms, 1/4 watt 

Ll S-1400 Loop Antenna Assembly 

L2 S-1407 FM Antenna Coil 
L3 S-1410 Wave Trap Coil 
L4 S-1408 FM RF Coil 

L5 5-1411 AM Oscillator Coil 
L6 S-1409 FM Oscillator Coil 

L7 S-1384 R.F. Plate Choke 

L8 2-32 Filter Choke 

Ti S-1389 1st. I.F. Transformer 

T2 S-1390 2nd. I.F. Transformer 
T3 S-1391 3rd. I.F. Transformer 

T4 S-1392 Discriminator Transformer 

21 22-62 Speaker 12" PM (Incl. Transformer) 

Il 26-2 Dial Lamp, *47 Brown Bead (2 req'd.) 

J1 16-91 Test Jack 

J2 15-87 Phono jack 

S1 11-71 Switch Shaft 

Sla 11-71-1 Switch Wafer, Section 1 

Sib 11-71-2 Switch Wafer., Section 2 

Slc 11-71-3 Switch Wafer, Section 3 

S2 11-72 Phono Switch 

P1 27-201 Plug & Line cord (8 ft.) 

X1 15-123 A.C. Receptacle (Phono) 

X2 15-91 Speaker Receptacle 

P3 18-50 Plug, power connector 

X3 15-137 Socket, power connector 

18-81 Tube, Socket, Octal 

15-114 Socket, miniature tube 
16-34 Miniature tube shield 

16-38 Tube Shield, 658 tube 
34-20 I.F. Iron Core 
38-5 Insulator, Phono Pickup Socket 

38-8 Insulator, Shaft 
38-9 Insulator, Plug 

38-14 Insulator, Cabinet Chassis 
117-106 Dial Scale & Glass 

129-21 Dial Cord Spring 
S-1524 Dial Cord Assy 
135-21R Dial Pointer (White) 

115-55-1 Cabinet, Console Comb. 
(State Color) Mahogany 

Blond 

S-2027 Back, Cabinet back & line cord ass'y. 

21-24 Record Changer, Oak 

122-55 Escutcheon 
128-91 Knob (Volume) 

128-92 Knob (Tuning) 

128-93 Knob (Phono -Radio) 

128-94 Knob (On -Off Tone) 
128-95 Knob (Band Switch) 

129-60 Ring, (For Plain Knobs) 

@John F. Rider 

www.americanradiohistory.com



PAGE 20-14 MAJESTIC 
MODEL 10FM891, 
Ch. 10C23E 

E in 

0.. 

IC 2 

_ C 
Angell' _vw,i ;- . N o. ic I 

oo . 
1 

nq 

13000 on 

x; 
4.1 t3 

M 

o 

) Y f . 
= y: 

QlQ 

. 

!!ur- 

} 

o 

o John F. Rider 

www.americanradiohistory.com



MAJESTIC PAGE 20-15 

DISCRIM 

C 72 
1500 KC \ 
LOOP 
TRIMMER 

0 6BÁ6 
ió00 

o 
TEST ; O 
JACK 

0-0P VIEW)15 
MC 

10.7 MC. 

10.7 MC 

107 MC 

®T3 

107 MC. 

3RD lF 2ND. I.F 

6BE6 
107 MC 

T2 

107M C 

IST I.F. 

MODEL 1OFr1891 
Ch. 10C23E 

C56 r ,C59 
15K000 

= MC 

r r 
POWER 

TRANSFORMER 

o 

SPEAKER 
SOCKET 

op o 'o 
PHONO JACK 

DIAL STRING 

DIAL STRINGING 

FIGURE 1 

(0(0000A 
1234 

C63 
15 MC 

C62 
1500 KC 

0 
C 81 

455 KC 

o 'LINE 

\O CORD 

(0 0 0 o) PHONO MOTOR 

Al A2 PM DIPOLE 

TUBE LAYOUT 

SHOWN WITH CONDENSER 
PLATES FULLY OPEN. 

ih TURNS 

14 TURNS 
CONDENSER DRIVE 

FIGURE 2 

o John F. Rider 

www.americanradiohistory.com



PAGE 20-16 MAJESTIC 
MODFT, 
Ch. 

H 
U 

W 
e 

ZN '^ V - 
< 

10F:1891, 
10C23E 

W 
NO 

d m ce~(, 
G. 

.-. 

D . ri ¢,- 

F. 0 
i-. 

N cd 
O O 

Efi., 
J) m 

0.Ñcd 
.-g,,,-k v 
P. n- 
cd 
F. E'j 

+-> , . 
w s 

O 
O 
If) 
H 
4-> cdO 
m 

,1 
U 
CO 

U) o 
U 
m 

+ 
m o 

a 
O 
O 

FZ 

U 
CA 

66 

rl a 

F. 
m 
V 
2 a 
U 
W 

0 

NF 

0 
4-> 

60 
0 
ce 0 
x 0 
O 
FZ 

ri 

cd 

U 
m 
O 

,-ml 
cd 
U m¢¢. 

b 

r.., 
PC 

3 
Cl) 

ö .. 
r1 

N[r ` 
Co H 
m0 
4-3 r -I H 

cd -,F. U cdm.r >F m 
cd cd 
a-> C 
r -i m 
0 hi) 00 >x 

F. 
U O 

? O N 
cd Ix Ev0xEvE 

CM 
F. a) . 
o OO m 
i-. .-. U m a O xá . O m.. ri cd U m 

F. 

+ G` 

m ..--. m0 
1-> r-1 ri 

cd 
4-)F. U 
cd a) .. >F. 0O h0ai 

cd y r ri m o mm 
> x F 

U O x O -. 
cd a 

Mc 
F. (1) . 
o O .. m H.-. U m a 0 
'öxÑá 

U m.. 
cd 

ar! -, m 
F. 

+r+. k H O m0 
+) H r -i 60 

cd O N F. U H 
cdm.. >F.cd 

mÁ.6060 N x ri m U 

>0 

60m a) ,0o 
F 

U O 1 

pe Oi., m 
cc rx a 

M M 
F~ m F o O.O m 

i-. r.0 m b a O O 

bxá`d 
U m 
cd m d 

ar! , F. F¢-a 

07 t7 
m m o m.-- 
F. 0 b 
U I 

cd 0O mvFh0vOmUU 
cd 
i-, cd o 
r-1 O+) 

> 
LO 

F. F 
O 

C 4-) i-. 
cd cd o 

F. Ei O o. l-, 
.3-1F 4-3-. . 

U o p . V m 
H O 

Cr) 

m 0 
F. d 
U O 
cd O 

OcdM 0 
cd - 

1-, 0 
r -i F N 

o 
> 

4-2 r. 
cd 

O O O 
F .-. 
m 0 a+) N~0[ -.x 
F. U U o m cd .. 4. ,-;m 

V 
mrm .- ri m ri O F a+.-- 

)çx 

v .-. a 

O cd 
r -I g-3 

a 
U F p] 
O 

60 

r-miÑ 
ce r -i 
U O m> 

k 

EM 

.., 
+-> a 

b cd 
O.-2 cdr 

4-> 

4Ñ F E 
m G. 
60 b 

-1,-1 
ay > 

O 

. 

CO 

U 
0) 
O 

,-mi 

cd 
U 
m 

m 
cd 

c0 
r-1 

WM 

4-) 
cd d 

H 

yxx CO ri 
V m OmOF>ti cd 4-)0 >, 
F=. co F 
Fn 

F. 

:= m 

Dÿm 
.-. a U 

m 
ati 

m 
F. O 

V r -I O O m, > 
+> ., 
cd m N0 r-.ba aa arO am 
ó m F. 
E.i M O O 

N 
>, O O F. >4 . U. m O cd 

cd axo f-., 
cd . 

F. m +> '. 60 m 

0 
N N 

F. m O I 

ed y E-. ü+ 
m ., m ó 
abcd a 
6 m m m 

Ú ó ÿ 
cd m4-) c F. cad .. 0.. o 

U U) 4-2.O , m o 
a) g. .rO .0 CO m m 
tJ F-. {-. [ ,-I '0 m 

OOF-. F,ag) 
F.4-2 . 6D 1-3 

m 
m F. O 

60 a m > 
O o 4-2 

.-. U .--1 .-4 m 

O rp-I 60 s E- >..-. .-+ v A.-.F.., C2 
U Mg 

T) a m O mOm60 OU 
ar- 02 -i á> 
N m x cd 

ó aim ÿ 
V .,.. m 0 

A 
JUC .y-. t~ Oyp b 

cd O a m F F. 
EI EN O 

cd 4-)N m 

a) 00 ui 

cd 

6 Ú ,m., ..-4(D.1.- m ri r-IO.0F. F.o 
cd co t) O > 

.-. a) m 

F. r-. 
o 

á) 
N 

O m 0 E >, 

O E Y N m Ñ .. +-. N CO 60 cd 
>{ cd m cd PE1 

.-. O (3. .-. 

F. F.100 N 
r-. ii 

U ari.-. 0 0 
co a cd 

> 

N 
ll 
7Z. - 
a< 

E 
O 

J- 
W 

M F 

EN 
CO 

Ú 

N Np 
U 
cc- 
U.' 

Ú Ú 

p 
U 

((++ 

0 

a o 
Y 

Ñ 

a 
O 
J-- 

Ñ 

a o 
+> 

F 

F. 
ce 
E .. 
F a 
Ee- 

Cd Vr--1m 
m o 
U 
a) 
0) 

H , 

M 
U 
0 3`3 

r1 F 

á 
J 
o 
I- 

.. 
O 
(D 

C.) 

O 
CO 

c.) 
aCxaC` 

0 
O 
r-I 

0 
0 
O 
r-i 

0 
o 
O 
c0 

0 
u) ri n rl 

U 

. 
CO 

U 

m 
OJ 

U 

Cl) 
CO 

2 
Cl) 

U 

cc 
CO 

U 

co 
O 
H 

2 
a) o 
H 

2 
CO 
CO 

U 

CO 
CO 

ZQ 

m m m `m P7 on CO E E E E E E E E 

a 0 
0 

Z CD O -- W 
up de 

t1 

O 

LOU) U)II 
d' 

D 

d' 

0000 
O 
O 
c1) 
r-. 

O 
O 
10 
r-1 

O 
O 0 

If) 
r-. 

U 

Up 

£ H 
U 

0 
r -I 

N 
0 
r-4 

N 
O 
r-. 

N 
O 
r-. 

U 

N 
O 
r -i 

U 

au 
O 
H 

2 
CO 
O 
H 

2U 
CO 
CO 

CO 
a0 

< 
> Z 
2 iiir-1 0 F- 
C1 aZ 

b -. 

O x 
F-. 

Ó 
W 

WZF 

óW" 
O C7 
O 
.-i 

O 

Ó 
O 
d' 

O ,C-. 
ó 
O d' 

ti 

O 
. 

V 

O 
. 

b 

O 
. 

[7 

O 
. 

ti 
i-. 

r-I 0 

N 
0 
CD f- ' d 

+ 
0 

- b 

N 
0 
mm F. .. b 

+ 
U 

F.. .- b 

. a , cd U b ..F. cd P. 
+) F. O cd 

. b 0.4-) h F. 
0 m m 0 0 
cd 3 u) i-. .. 

a F 
60 N F:. 

.-. CO +-> O 

>a cd O r -I 

Ó 
cd 

F. cd Fm-. 

F> >, O U 

á cd a)a0) 3 
a m m r-. m 
cd F. 0 

no, 
cd 

m i. O-. r -I m 
m o a cd P 
O b m td 

cdÑcUd > 
.0 5-. ,--> r -I cd 
U F'.0 r-1 

cd a 
W 

cdÚ 

aH , 
r -I N 

1 É 

z z 

c, 
IZ 

.-,-- 
U Q w J O Z J I- Z- o c) 

U O 

C7 

> 
O 

o 

T7 
O o 
I 

Q 

t) 
0 o 

rI a 

b 
O F. 
C2 C7 

f` 
ch . 
c0 .-. 

m F. ri C7 

N 
(¡o(¡]] 

G.. 

cp . 

a) 
N 
F. 
m 
> 0 
0 

(-,CO 

J-> F)a 
F. co 
m >b 
F~ .-.{ 

U oU 

ai 
N CO 
F, c0 
m >b 
0 .(-. 

U o11 

a-) 
O 
cd 

E 

. 
N 
fj 
v 

E 

N 

E 

F. 

cd 

E 

Z 
O - 

A. 
O 

r -i N M d' In c0 n 00 O) O 
r-. rNi ,-1 ,--4 ,--4 .-1w 

©John F. Rider 

www.americanradiohistory.com



MAJESTIC PAGE 20-17 

VOLTAGE CHART 

MODEL 1OFM891, 
Ch. 10C23E 

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 
6SG7 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 

CONVERTER (A.M.) cathode 6 0 
control grid 8 -1.0 
osc. injector grid 5 * -13 to +3.6 
plate 8 215 

6S37 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 
6S1;7 screen grid 6 40 

LIMITER cathode 5 & 3 0 
control grid 4 0 

688 plate 6 84 
DISC. -AM DET. cathode 2 0 

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

plate 3 230 
6V6 screen grid 4 270 

OUTPUT cathode 8 13 
control grid 5 0 

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

filament 8/2 325-360 D.C. 
80 MA -'B Drain. * The Following chart is reference oscillator grid; 

Oscillator voltage varies with frequency. 

Band sw. Tube Frequency Voltage 

A.M. 6SA7 
6 KC - 1 1 KC -12.5 

1 KC -13 

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

F.M. 6BF6 
88 MC 3.2 
103 MC 3.4 
108 MC 3.5 

PARTS LIST 
ITEM NO PART NO. DESCRIPTION 

Cla,b,c. 
C2a,b,C3c. 
C3,C8,C10. 
C4,C55,C71 

,C6,C9,C13,C73,C74. 

C11 
C12 
C14; (,ä0, 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 
fr199 

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 

.01 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 

o John F. Rider 

www.americanradiohistory.com



MODEL 10FM891, 
Ch. 10C23E 

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 50$ V ceramic condenser 
C57 8-65 200-600 mm 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}-30 mmf ceramic trimmer 
C75,C76,C77,C78 021-74 .01 mfd 5Q0 V mica 20% condenser 
C81 8-63 15-115 mmf trimmer (wave trap) 

L1 
L2 

20-27 Broadcast loo assembly (less cover *20-28) . 

Loading coil 
loop 

of 20-27 loop) 
L3 3-184 F.M. B.F. coil 
L4 3-189 F.M. oscillator coil 
L5 3-171 A.M. oscillator coil 
L6 S-1468 Wave trap coil 

R1 
R2 

02-37 
03-157 

68 ohms watt 10% resistor 
47,000 ohms 1 watt 20% resistor 

R3,R11,R37,R42 03-118 5600 ohms 1 watt 10% resistor 
R4 01-2 10 ohms * watt 10% resistor 
R5 R41 
R6,R40 

01-143 
04-143 

22,000 ohms * watt 20% resistor 
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 
Rg 02-41 82 ohms } watt 10% resistor 
R12 Part of T4 assembly (47,000 ohms * w 10%) 
R13,R20,R31,R35,R38, 
R44,R45 
R14 
R15,R16 

02-199 
02-149 
02-170 

470,000 ohms ¡ watt 20% resistor 
33,000 ohms ¡ watt 10% resistor 
100,000 ohms 3 watt 10% resistor 

R17 R19 
R18' 02-157 

Part of T5 assembly 4770,000 ohms * w 10%) 
47,000 ohms } watt 20% resistor 

R21 
R22 
R23 
R24 

02-255 
13-25 
02-132 
14-7 
02-213 

10 megohm watt 20% resistor 
Volume control, 2 megohm with tap 
12,000 ohm .} watt 10% resistor 
Tone control 2 megohm, with switch 
1 megohm 4 watt 20% .resistor 

R30 
R33 
R34 
R50 

9-2g0 
02-226 
01-160 
02-44 

250 ohm 5 watt 10% wire wound resistor 
2.2 megohm 

e 
watt 10% resistor 

56 000 ohm watt 10% resistor 
100 ohm ¡ watt 10% resistor 

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

S1 
S2 
S3 

11-58 
11-59 

Band switch 'R F ) 

Band switch (pilot lites & audio) 
Part of Tone control assembly, A.C. switch 

Ti 
T2 

3-183 
3-173 

F.M. antenna transformer 
1st I.F. transformer 

T3 
T4 

3-174 
3-175 

2nd I.F. transformer 
3rd I.F. transformer 

T5 
T6 

3-176 
2-9 
2-19 

Discriminator transformer 
Power Transformer (1st. run) 
Power Transformer (2nd. run) 

T7 3-186 B.C.-S.W. R.F. transformer 
T8 
T9 

3-185 
52-58 
15-81 

g W. antenna transfgrmer 
Output transformer (part of speaker ass'y. 1 . 

Tube socket (octal) 
15-87 Phono pick-up socket 
15-135 Phono A.C. receptacle socket 
26-2 Dial lite (*47 brown bead) 
26-7 Dial lite (*44 blue bead) 
16-34 Tube shield for 68A6 & 6BE6 tubes 
135-35 Dial pointer ass'y 
138-15 Dial scale separater 
129-56 Dial cord tension spring 
S1329 Dial cord, 62 inches long (*134-7) 
S1328 Dial cord (for condenser gang) 
S1863 R.F. shelf & tuning condenser ass'y. 
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 . 

115-62 Cabinet, combination con ole Walnut 
(Specify color) Mahogany 

Blond 
S-1610 Cabinet dipole antenna ass'y 
21-15 Record changer VM -400 (1st. run) 

21-37 Record changer VM -402 (2nd. run) 

122-53 Dial escutcheon clamp 
122-54 Escutcheon glass (large) 
117-103 Dial Masking plate 
128-89 Knob, (tone, tuning, volume) 
128-90 Knob, Band switch) 
129-46 Spring, for band switch knob 

** 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 EARLY RUN -SETS ONLY. 
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MODEL 12F11895, 
Ch. 12C22E 
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MAJESTIC PAGE 20-21 
MODEL 12F11895 , 
Ch. 12 22E 

i 

i 

i 

W 
Lee 

O 
a 
d Q. CO 

L=. 

-+ 

¡y 
oouu 

.-1 

I. 
O 

4. ri 
cd 

{ C 
m 60 

.-. 

CO 

m 

r+ G. 

r. 
0. 
cd 
I, 

4-).4-I 

..- 
C*. E 
h1 

2 
8 ) H 
N 
cd 

O ri 
cd 
U 
co 

4-3 

U 
Q) 
O 

U 
R1 

.4_, 

09 

0. 
O 

0 c 
((yy 

ß: 
(,,) 
Ri 

¿ Er6D 
r--1 

6 

m 
V 
g 
0. 
U 
CO 

k 
U 

y 
O 

y 
Cd 0 
U 

fY, 

2 

r-1 

a) 
cd 

U 
Q) 
O 

H0 
cd 

W 

4-2. 

ÿ < 
b 

U: 

3 
b] 

r-1 a 

. .c aor. 
CD 

, I. O 
c0 a) 

> F, 
fD O 1> 
h0 m 
cd 
N O 
H co 
O 60 co 

SC F, 
0 0 
O 4, x 

SC 
Y) U 

I, a) 

O 1~ ,C a) 
1-. T+ U CO 

0. q 
O o 

SC +) C1 
.-1 U CO 

d F-. I. 

. W 1-4 

Ñri 
cd , F, U 

cd a) . 
> I+ 

Q) 0 y 
h0 m 
cd 
+) C q 
H m ñ 
O 60 00 

P SC I. 
0 0 

cy O 4. 

p 
(L 

k3 t4J U 
I, O 
O f. .t~ a) 
H .i U CO 

P. 
f.: 
60 
tir- U CO 

C, ..-,Z 
cd 

I, 

. 
4_, r.ó V H 60 

Id C 
N F-, U-1 
cd O .i .0 

P F, cd 
O 1 co 
O p, 

çQ 
s- 0 .C 
H a) U 
O 60 co m 

> SC L. Ú 0 0 I 

0 4. m 
R: 

SC 
a 

CO U M 
I, m E. 
O ,[ a) H .r U CO b 

0. O O 
O O cd 

SC 4-2 P. 
r-1 U CO 

a .' cd 
H 

CO 
(W] m 
L. g e 
U I 
cd 

o-1 
60 
cd d + cd O 
r-1 O + 
O .- 
T R. F 

O 
1) 44 

O 

-I e 
F. E3 t 
O .-. 
4-1 I. d 

U 0 
Q) .O .-1 

.-1 V 6U 

Q -Iv.-] 

m 
CO 

I V 
U 
cd J o 
m V La 
h0 O 60 
cd ri l 0 
H í. l 
o o 
> cd 
o>~ >~ 
F. .-4 H 
Ñ 

C1 

I, .sG 
I, 0 0 
O Q) cd 
1-. -i .-i 

V 
.{, }, 

60 r -I CO 

r-.{ 
ri a) 

¢ 4, E 

S 
cd [4 
FFF777 g .- 
Ç? 0. 
F. 

C Ó 
.--1 .-i 
` + 

m 
CO 

0 E S 
a) 
60 

a) cd ri i-) 
Cd rl 
W > 

ri 
c?óS a M 

C .- 
N P. 
C. 
C, SC 

d cUd P.-) 
cd + 

m H 
a) 
60 
cd J 

.1 ri 
> 

}) 
cd 

U 
W 
O 

m 
H 
Cd 

Cr) 

cD 

. 
co Ir) 
a0 r1 
N 
cd d' ri 
Y tq 

4-1 

b 
cd m N 
[z, ra 
PC. c 

b) 0 
cd Q) 

a) 
ar-1 U 

C I. >~ 

1 
4 
C 

: 

F 

ê 
S 

a 

C 
Q 

t 
1- 

F 

+ 
qq 

ia 

a 
6 

r 
R 

Cr. 

k 
r 
C 
r 

R 

ó 

Q 

.a 

L 
S 
a 

iii 

Á 

w 
e 

1 
H 
cd 

+o ) 

P 

F.i 
0 
co 

H 
CC 
w 
i.i 

e 

OEl 

0 
W 

É 

N 
E+ 

00 
cp 
Ú 

cm 

CJ 

j Ú Ú Ú 

0 

F 

0 

E- 

0 

F 

cd 
Ä 

P. 

F 

cd 

O 

F Ú 

CO 

] 

Fj 
7 

. 

F- 

_J 

G 
i- 
e 

2 
o 
c00 

2 
O 

2 
O 

r-1 

2 
Q 

ri 

2 
O u0 ri If) r -I N 

O 
O 
C D 

CO 
CO 

co 
CO 

a0 
co 

O 
O 
H 

CD 
O 
H 

CO 
OD 

CO 
O 

c 
g 

"ma"o 2w"2 E E E E E E e E M 

H Z 

Z D O 
LL! w 
L.I. 

2 
LO 

d 

SUC 

In do 
2 
O 
OO 

2 
O 
O 

(2) 
O 
co 

to ri en 
H 

N 
O 

N 
O 

N N 
O 

N 
O 

ao 
O 
H 

m 0a0 
H 0 

g Z 
WW_ 

CZ 
Q 

b 
M O F 

[Ws 

H 00 Z O Cl. CWWWW7 

pO 
C) 

.-7 

F 
.G 0 
8 

ÿ F 0 
T) 

O 

b 
M 
O 

b 
M 
O 

V 

M 
O 

b 
M 
O 

,-` 

d 

J 0 

V 

i . 0 

V 

J 
r1 

.-1 

Cb 

CQ 

w 

o 

m 
N. , 
cd 

O 

E9 

0 
U 

g 

ri 

g z 

f V 
I..., F 
V Q la Z _J 

OF 

O t 
V in o 

b 
F, 0 

C o 
U 

j 
I aÌ 

O 
.-s' 

M 
I, 

G^ 

CN h G.. 

CO 1--. 

b J .-1 
m I, li C7 

Q 
VJ N 

I, o 
+) 
I. 
> 

UO 

í, tp 
a) W , m I, CO 

> b 
U 

I. W a)J 
a) 

co`aÓ 

I. CO 

> C 

U 

Ie, 
O 

. 
Y) 

/c-Pd+. 

Yi 

e 
+) 

,p 
W 

E 

O Q 

i, 
+) 

+q) 

FW W 

e , I 
E 

Z 
O 
F- 

lei 
O 

r --I N CO d' N CO Z\ CO (A O Hri HN ri t9 ri d' rI en ri CD ri 

Ó ) > L 

m1-4 6Á 
O ::--ii 

r-1 60 ri ri .. 
U CO g 
., C.. N 

OM a) 60 í~ Ú 
o) -1 + O 

6<. 0. > 
"4«5aim 

cxUd+) 

Qá 
ÿ CV .1-,+) CO 

hH4-2 

`p Cd 

íYUi 

a) 
U m Y .-, .-, O 8.c HI .; 

4.1 Ó N 
Ë~ m 

q> 
o 

+2.) m é0 cd 

Óp .O Ñ:i I. % --i >< Prl.+ O o 
CZ cd 
cd U > 0. 

-1 I. cd 0. +)I,O Cd P,, 4, I, 
R% -4É 

W'T2 cd 
pq) F, 

ÑIO. 

Ú1-1 Or -4 

O d P Q .-1 v cd 3 

IO. cmd 
1-4 .-a 

P 
re 

H0 
.a ri O 
P. td 

g3U ei 
CO X 

P 
Oppe.O-a ri cal 

cd m +., cd .g 
A. 

W U 

cd H E-. 1-1 

N 

©John F. Rider 

www.americanradiohistory.com



PAGE 20-22 MAJESTIC 

MODEL 12FM895, 
Ch. 12C22E 

VOLTAGE TABLE 
Measurements made at 117 volts line; volume control at minimuní; zero 

signal input. Measurements made to chassis ground with vacuum tube voltmeter. 

FUNCTION TYPE EF Ep ES El( E6 

FM RF AMP. 6BA6 6.3 210 90 1 0 

FM CONVERTER 6BE6 6.3 210 100 0 0 

AM RF AMP. 68G7 6.3 260 180 1 -1 

AM CONVERT R 6SÁ7 6.3 250 90 0 ---- 

1ST IF AMP. 63G7 6.3 240 125 0 -1 

2ND IF AMP. 63G7 6.3 240 125 1 0 

LIMITER 6SH7 6.3 3 60 0 -.6 

DISC.; 2ND AN: DET: 
AUDIO 638GT 6.3 80 --- 0 -.8 

PHASE INVERTER 63J7 6.3 160 --- 80 0 

POWER AMP. 6V6GT 6.3 260 270 15 

POWER AMP. 6V6GT 6.3 260 270 15 

RECTIFIER 5V4G 5 --- --- 300 

TOTAL B CURRENT FROM RECTIFIER 120 MA. 

PARTS LIST 
ITEM NO. PART 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 
C37 a, b 
C38,C39 
C41 
C42 
C43 
C44 
C50,C68 
C56 
C57 
C58,C59 
C80, C70 
C61,C62,C63,C65 
C69 
C71 
C72 
C75, C76, C77, C"78 

C81 
L1 
L2 
L3 
L4 
L5 
L6 

R1 
R2 
R3,R11,R37,R42 
R4 
R5,R41 

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

017-5 

6-231 

02039 
020-53 
016-6 
5-69 
19-34 
017-8 
5-84 
020-67 
19-35 
021-20 
016-8 
6-207 
8-65 

6-208 

8-35 
021-74 
8-63 
20-27 

3-184 
3-189 
3-171 
S-1468 

02-37 
03-157 
03-118 
01-2 
01-143 

Ganged Tuning Condenser A.M. dr 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 

.01 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 
.05 mfd 600 V paper Condenser 
.001 mfd 1600 V paper Condenser 
470 mmf 500 V mica 20% Condenser 
30 mfd 450 V electrolytic Condenser 
12100 mmf 500 V mica Condenser 
.05 mfd 500 V paper Condenser 
220 mmf 500 V ceramic condenser 
200-600 mmf padder condenser 
Part of L5 coil assembly 
234 mmf 500 V mica condenser 
Part of T7 coil assembly 
Part of T8 coil assembly 
Part of LL coil assembly (47 mmf) 

2+}-30 mmf ceramic trimmer 
.01 mfd 500 V mica 20% condenser 
15-115 mmf trimmer (wave trap) 
Broadcast loop assembly (less cover 420--28) 
Loading coil (part of 20-27 loop) 
F.M. R.F. coil 
F.M. oscillator coil 
A.M. oscillator coil 
Wave trap coil 

68 ohms 4 watt 10% resistor 
47,000 ohms 1 watt 20% resistor 
5600 ohms 1 watt 10% resistor 
10 ohms ß watt 10% resistor 
22,000 ohms * watt 20% resistor 

(Continued on next page.) 
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MAJESTIC PAGE 20-23 
MODEL 12Fí1895, 
Ch. 12C22E 

PARTS LIST --Continued 

ITEM PART NO. DESCRIPTION 

R6,R40 04-143 22,000 ohms 2 watt 20% resistor 
R7,R39 02-143 22,000 ohms * watt 20% resistor 
R8, R10, R25, R28,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,R16,R20,R35, 
R38,R44,R45 02-199 470,000 ohms i watt 20% resistor 

R14 02-149 33,000 ohms i watt 10% resistor 
R15 02-170 100,000 ohms e watt 10% resistor 

R17, R19 Part of T5 assembly (470,000 ohms * w 10%) 

R18 02-157 47,000 ohms 4 watt 20% resistor 

R21 02-255 10 megohm * watt 20% resistor 

R22 13-25 Volume control, 2 megohm with tap 

R23 01-139 18,000 ohm * watt 10% resistor 

R24 14-7 Tone control 2 megohm, with switch 
R26,R36 02-213 1 megohm * watt 20% resistor 

R27 02-100 2200 ohms 4 watt 10% resistor 

R29, R31 01-188 270,00 ohms * watt 10% resistor 
R30 9-290 250 ohm 5 watt 10% wire wound resistor 

R32 02-132 12,000 ohms * watt 

R33 02-226 2.2 megohm * watt 10% resistor 
R34 01-160 56,000 ohm * watt 10% resistor 

R50 0244 100 ohm * watt 10% resistor 
RFC -1 3-187 6BA6 plate choke 
RFC-2,RFC-3 3-188 Filament choke 
RFC -4 3-104 Diode plate choke 
S1 11-58 Band switch (R F ) 

S2 11-59 Band switch (pilot lites & audio) 

S3 Part of Tone control assembly, A.C. switch . . . . 

Tl 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 2-19 Power transformer 
T7 3-186 B.C.-S.W. R.F. transformer 
T8 3-185 S.W. antenna transformer 
19 52-43 Output transformer (part of speaker ass'y) . . . . 

15-81 Tube socket, octal 
15-87 Socket, phono, pick-up 
15-98/135 Receptacle, AC phono 
26-7 Pilot lite *44 Blue Bead 
26-2 Pilot lite *47 Brown Bead 
129-56 Spring, dial cord tension 
134-7 Dial cord, silk (62 inches) 

S-1329 Cord, dial (require 62" of *134-7) 

135-35 Dial pointer 
117-63 Dial scale FM 
117-90 Dial scale BC 
117-91 Dial scale SW 
22-43 Speaker 12" Electro -dynamic inc'l cable 

115-58-1 Cabinet -walnut VM cut-out 
Cabinet -mahogany -VM cut-out 
Cabinet -blond -VM cut-out 

122-53 Escutcheon glass clamp 
122-54 Escutcheon glass (large) 

21-15 Record changer, VM400 

117-103 Dial masking plate 
128-89 Knob (tone, tuning, volume) 

128-90 Knob (band switch) 
129-46 Spring, for band switch knob 
S-1610 Cabinet dipole antenna ass'y 

©John F. Rider 

www.americanradiohistory.com



www.americanradiohistory.com



McMURDO SILVER PAGE 20-1 

'MODEL 801 

DESCRIPTION: Model 801 Receivers hew rigorously to the line of maximum sensitivity and 

general utility for the minimum of tubes, circuits and power consumption. They differ 

only in power requirements and frequency range. Model 801 employs new miniature 8.3 volt heater tubes 

for operation from batteries or a.c. power supply. 

The two circuit diagrams show the basic similarity of the two models. Each consists of a high -gain 
pentode r.f. amplifier stage tuned by L1 and Cl, the latter controlled by the ANT. knob. On short waves 

the tuning of this r.f. stage is not particularly critical, and the ANT. knob may be regarded as a 

trimmer rather than as a second tuning control. Following the r.f. amplifier is a pentode regenerative 
detector. It's tuned circuit is L2, Cla. At and around critical regeneration, detector tuning is very 

sharp. Cla is controlled by the main dial marked TUNE upon the panel. Connected to Cla through 16:1 
preloaded gears, the main dial makes eight revolutions for each tuning range to yield 800 well -spaced 

dial divisions per band. Revolutions of this dial are counted by a secondary dial numbered 0 through 

B, with the number of dial turns in use indicated by the figure visible through the panel window at 

the upper left of the dial. Logging of stations received is effected by noting down the numbers of the 

coils in use at L1 and L2; the setting of the ANT. knob and the window -visible number followed by the 

TUNE dial setting. Setting of the REG. knob may also be recorded, since it affects TUNE dial setting 

slightly. 

Detector regeneration is controlled by varying screen voltage by means of Pl. Regenerative tickler is 

in detector plate circuit, with a.f. load R5 isolated from r.f. by two -section filter C3, lì2, C3A. 

This method of control gives extremely smooth variation of regeneration just below, at and immediately 

beyond critical regeneration. Stickiness, drag and fringe -howl are pleasingly absent. 

The detector is followed by a.f. VOLume control P2 and two stages of high -gain pentode audio amplifi- 

cation. The 2nd (power output) stage feeds the self-contained loud -speaker: unless a 2 -circuit phone 

plug is inserted in the PHONES jack when the speaker is muted and output fed through the plug to head- 

phones. 

ACCESSORIES Accessories required, but not supplied, to put either receiver into operation are as 
REQUIRED: follows: 

MODEL 801: Antenna and ground - antenna may be a single wire about 50 ft. long plus 20 

to 30 ft. of leadin, and well up in the air. Ground connection should be to a cold water pipe scraped 
bare at point of connection. 
1 each 6BA8, 6AU8, 6C4 and 6AK6 tubes 
1 a.c. power supply furnishing 6.3 volts at .9 amperes and 180 volts at 35 ma. filtered d.c. -or 
storage or dry batteries (4 Burgess #4FA, or equal, l'} volt batteries connected in series to provide 
6 volts for tube heaters and 4 Burgess #5308, or equal, 45 volt "B" batteries in series to provide 
180 volts). 
INSTALLATION: Insert tubes in sockets as indicated in rear-view illustration. Erect antenna using 

#14 to #18 bare, enameled or insulated wire as high and clear of surrounding objects 
as practicable. If a single wire is used, fasten far end to glass or ceramic insulator fastened to 
tree, pole or building with rope. Thread leadin end of antenna wire through second insulator, twist 
back on itself, and carry free end of wire down to receiver (antenna and leadin one piece of wire). 
Fasten second insulator to tree, pole or building as convenient with rope. Keep antenna and leadin 
free and clear of nearby objects. Connect leadin to wire projecting from receiver and terminated at 
#2 contact of L1 socket (upper left, as seen from front). 

Insert coils for desired frequency range in L1 and L2 sockets. NOTE that while the two coils for each 
range are identical, small electrical differences will affect dial logging if they are interchanged. 
Therefore, scratch identifying marks, such as "L1", "L2" upon each coil of each pair so as to be sure 
to get the same coil in the same socket every time. 
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PAGE 20-2 McMURDO SILVER 
:MODEL 801 

Connect batteries to MODEL 801 receiver (a.c. power supply to MODEL 801 only) by means of 
color -coded twisted cable projecting from receiver cabinet. Follow wire colors and connection legend 
found at bottom of appropriate circuit diagram. Connect ground lead to BLACK receiver cable wire at 
battery or a.c. power supply connection point. ON-OFF switch in YELLOW wire opens filament circuit 

of Model.801B; switch in RED wire of Model 801 opens B} circuit when REG. knob is turned to OFF. 

OPERATION: Set ANT. knob to about 50, TUNE dial to about 4-0, set VOL. knob to about 10. Advance 

REG. knob slowly from OFF toward 10, listening carefully for the beginning of a faint 
rushing sound in the speaker. Advance REG. knob to just beyond the point where this rushing noise 
is just heard, and which indicates that the detector has passed the point of critical regeneration 

and has gone into oscillation. Rotate TUNE dial slowly until a squeal is heard evidencing reception 
of a signal. If this squeal is broken up into dots and dashes it is a CW telegraph station: if the 

squeal is continuous, it is a broadcast or phone station. 

Adjust ANT. knob for loudest signal. Carefully adjust TUNE dial and REG. knob for loudest telegraph 
signal. Adjust VOL. knob for desired loudness of signal. 

To initially locate phone or broadcast stations, proceed as above (REG. knob advanced so signal is 

first heard as a Continuous uninterrupted squeal). Once the signal is so found, retard REG. knob to- 

gether with the slight adjustment of TUNE dial required to "hold" the signal until the detector stops 

oscillating, the squeal disappears, and voice or music is heard. 

Greatest sensitivity and selectivity obtains when the REG. knob is advanced to just above the point 

at which a signal is heard as a squeal when it is a CW telegraph signal. Greatest sensitivity and 

selectivity for phone, broadcast and modulated telegraph reception obtains when REG. knob is set to 

just below the point where such signals turn into squeals. The range of mechanical movement of the 

REG. knob is much greater than its useful electrical range. Its useful operating range is from just 

below to just above the point where signals are heard as squeals. This point will move about upon the 

REG. scale for different coils and different frequencies. ALWAYS operate with REG. knob just below 

signal -squeal point for phone, just above for CW telegraph reception. DO NOT control volume with REG. 

knob - control volume with VOL. knob. 

As with all t. r.f.-regenerative detector receivers, selectivity is a function of REGeneration setting, 

is greatest for weak signals and at critical regeneration. For the regular broadcast band selectivity 

is adequate to separate weak distant from strong local stations only when using a very short antenna- 

maybe 10 to 15 ft. long. The 50 ft. antenna may be electrically shortened by disconnecting it metalic- 

ally from the receiver antenna lead, then twisting the leadin about the insulated receiver antenna 
wire for a couple of turns - just enough to give maximum selectivity without serious loss of sensi- 

tivity. On short waves this problem is not particularly serious, and good selectivity will usually 

obtain with a 50 ft. antenna. Good reception can be had with a shorter antenna in most cases, however. 

PHONES jack is for private listening - does not yield more volume than loud speaker. If more volume 

on headphones is desired the receiver output circuit may be altered upon addition of a 10.000 ohm, 1 

watt resistor and a .1 mfd., 400 volt tubular condenser.. To make such alteration disconnect lead of 

Ti going to long spring of J1: disconnect short spring of J1 from speaker voice -coil lug. Connect freed 

lead of Ti directly to speaker voice -coil lug, leaving both lugs of J1 momentarily unconnected. Dis- 

connect lead of Ti going to plate of 6AK6 (or 1S1)tube socket and connect this lead to short spring 

of J1. Connect long spring of J1 to one lead of .1 mfd. condenser: other lead of condenser to plate 

lug of 6AK6 (or 1S4) socket. Connect 10,000 ohm resistor between plate lug of 6AK6 4 r1S4) socket and 

receiver B. circuit (to B+ 180 V. for Model 801; to B+ 90 V. for Model 8018). 

NOTE: At and around critical REGeneration the detector circuit is extremely sharp in tuning. Upon 

loud signals from the loud speaker mechanical vibration feedback between speaker and Cla may 

occur. This may cause howling, with howl masking signal. Do not turn VOL. knob up so signal becomes 

loud enough to cause such feedback - or use headphones for reception. 

ALTERNATE ANTENNA: If it is desired to use a 1/2 -wave doublet, or other antenna having a two -wire 

leadin, disconnect contact#1 from contact #3 on L1 socket. Connect two -wire lead- 

in to L1 socket contacts #1 and #2. Use or omit ground connection to water -pipe ground as results 

dictate. PARTS LIST 

(Exact values subject to change) 

CI, Cla - 6/106 mmfd. air capacitor 
C2 - 58 mmfd. mica capacitor ±20% 
C3, C3a, C3b, C3c - 1000 mmfd. mica capacitor +20% 
C4 - 2500 mmfd. mica capacitor ±20% 
C5, C5a - .01 mfd., 400 V. paper capacitor±20% 
C6, C6a, C6b - 8 mfd., 350 V. electrolytic capacitor ±20% 
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McMURDO SILVER PAGE 20-3 
MODEL 801 

RI, Rla - 51052, watt resistor±20% 
R2, R2a - 25 K2, watt resistor ±20% 
R3 - 110S2, watt resistor ±20% 
R4 - 35002 , watt resistor ±20% 
R5, R5a - 50 Ka, 1- watt resistor ±20% 

R6 - 150 Ka, watt resistor ±20% 

R7, R7a - 750 K2) watt resistor +20% 

R8 - 3 mega , watt resistor ±20% 

PI - 3 mega potentiometer 
P2 - 750 K2 potentiometer 

COIL RANGES: Nominal coil tuning ranges are as follows: 

MODEL 8oí: Type 125 -BI, 430-830 kc. 

125-B2, 750-1700 kc. 

125-B3, 3.2-7 mc. 

125-84, 6.2-12.8 mc. 

125-B5, 11.5-23.8 mc. 
125-B6, 19-36 mc. 
125-B7, 35-63 mc. 

ANT 
V 

BLACK 
-6.3V 
-180V 
GND 

ITt 

LI RI 

? -««"-««"1"---e/V`- 

a 

ANT 

6AU6 

C2 

R 

R2 

C36 

I" 

6Ct 

-4--- 

R 

MMn- 
R5 

C6. 

R5. 

6AK6 

C3c 

R7 RI. 766 

TO IdTRS 

lCO 

V 
BLACK 
-1.5V 
+7.5V 

B 

ONO 

MODEL 801 

R 

R2 

ISO 

T1 
T3 . l) 

C5 

R5 

RED 
+180V 

ISS 

TO FILS 

8 R7 

C3c 

I I 

YELLOW 
+6.3 V 

ISO 

C6. 

1H 

MODEL 8018 GREEN 
+05V 

YELLOW 
+1.5V 

BROWN 
-7 5V 

RED 
+90v 

T 

JI 
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PAGE 20-4 McMURDO SILVER 

:MODEL 802 

DESCRIPTION: Yodel 802 receiver is designed to cover the 80, 40, 20, 16, 11/10 and 6 meter 
amateur bands only. Following A.R.R.L. Handbook teachings thru employment of 

controllable regeneration in its 735 kc. i.f. amplifier to provide extreme and variable 
selectivity, its excellence in this respect is equalled by the extreme of band -spread it pro- 
vides upon each amateur band. Five new miniature u.h.f. tubes, three of them dual -function, 
yield effective 8 -tube complement. Each amateur band occupies the major portion of the eight - 
revolution, 0/100 division 3i" diameter main tuning dial, which with the secondary "turn - 
counting" dial visible thru the panel window gives 88" of effective dial length. A series - 
valve noise -limiter is effective in reducing ignition and other noise interference. Noise con- 
trol, P3, is accessible upon the interior channel upon lifting cabinet lid. 

The circuit consists basically of a 6BE6 pentagrid converter having antenna input circuit Ll 
inductively tuned by the relatively non -critical ANT. knob, and local heterodyne oscillator 
with innuctive tuning of L2 by the main TUNE dial. A single stage of dual -air -tuned i.f. ampli- 
fication employs a 6BA6 tube, with regeneration controlled by REG. knob Pl, (which also carries 
an on -off -switch for control of external power supply). A 6J6 dual triode functions as non - 
loading infinito impedance second d etector and series -valve noise -limiter. This is followed 
by a second 6J6 functioning as first a.f. amplifier and beat -oscillator, pitch of which may be 
adjusted for single -signal CW reception by internal air capacitor C5d. A.f. power amplifier 
is a 6ÁK6, with VOLume controlled by P2. A PM dynamic speaker and output transformer Tl are 
built into Yodel 802, together with headphone jack Jl. Band change is effected by inserting 
appropriate plug-in coils in sockets accessible upon lifting cabinet lid. Coils are individ- 
ually adjusted for each particular receiver, and are shipped with it. 
ACCESSORIES Accessories required, but not supplied as a part of Model 802, to put the receiver 
REQUIRED: into operation are as follows: 

Antenna and ground - antenna may be a single wire 20 to 70 ft. long, including leadin (or may 
be a suitable doublet), erected as high in the air and clear of surrounding objects as practic- 
able. Ground may be a connection to a well -scrapped cold water pipe. 
1 each 6BE6, 6BA6, 6AK6 tubes 
2 -- 6J6 tubes 
1 pair of 2,000 ohm headphones (if desired) 
1 Power supply to provide 100/105 volts at 35 ma. d.c., 180 to 250 volts d.c. at 18 ma.p and 

6.3 volts a.c. or d.c. at 1.65 amperes. Power supply may to a well -filtered a.c. unit assembled 
from standard broadcast receiver replacement parts, a 6 -volt storage battery and suitable 
Vibropack or dry B batteries, or entirely dry batteries in emergency. 

INSTALLATION: Insert vacuum tubes in their sockets as indicated in Fig. 1. Make sure each is 
fully seated in its socket, and that shield body encloses 6BA6 i.f. amplifier. 

Erect suitable antenna and connect its leadin to one of two wires projecting from L1 socket 
thru hole in rear of cabinet. Connect ground lead to the second of these two wires and to 
BLACK wire (B-, A-). Connect power supply to twisted colored leads projecting from receiver 
cabinet, being careful to follow exactly color indications upon Fig. 2 for each wire. On -off 
switch upon REG. control is not wired into receiver circuit, but is brought out thru the two 
BLUE wires of power cable. It may be connected as desired to control the power supply, as in 
the 115 volt primary circuit of an a.c. power supply, etc. 

Insert coils for desired amateur band in sockets. Coil marked "ANT" must go into upper left 
socket; coil marked "OSC" must go into center socket. Seat coils fully in sockets, not at an 
angle. Take care in insertíTng or removing coils NOT TO BEND THE COPPER VANES controlled by ANT. 
and TUNE knobs. Tuning range and relogging calibration will be shifted if vanes are bent, and 
unless coils are inserted in sockets exactly the same way each time they are changed. Coils 
can be most easily removed by inserting a knife -blade or screw -driver tip between socket and 
coil base, then prying coil form back sufficiently to free it for easy finger removal. BEFORE 
CHANGING COILS BE SURE ANT. AND TUNE KNOBS ARE SO TURNED THAT THEIR COPPER VANES ARE OUT OF THE 
FAT AND DO NOT IMPEDE COIL REMOVAL OR INSERTION. 

OPERATION: With tubes and coils for desired band in place, power supply connected and power 
turned on, antenna and ground connected, proceed as follows: Set B.F.O. switch OFF, 

N.L. switch OFF, VOL. to 10. Advance REG. knob from 0 toward 10 until a rushing noise is heard 
from the speaker indicating that the i.f. amplifier is regenerating, possibly even oscillating. 
Turn REG. knob up just enough so stations may be tuned in on the main TUNE dial as a squeal. 
Set ANT. knob for greatest volume, retarding VOL. knob if volume is so great as to cause micro - 
phonic howling fron speaker. 

Greatest sensitivity - and selectivity - is with REG.knob set just below the point where sig- 
nals are heard as squeals. KEEP IT BELOW THIS POINT OF OSCILLATION. While CW signals can be 
received with B.F.O. OFF by pushing REG. knob up to oscillating point of i.f. amplifier, this 
does not give best results. Use REG. knob to control sensitivity and selectivity - always set 
it below point of i.f. oscillation, else when B.F.O. is turned ON more squeals and "birdies" 
will be beard than signals. 
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Having operated Model 802 for possibly half an hour to find out how it works and controls, 4using 

oscillating i.f. as above in this initial test only to make CW signals audible, or to locate 

weak phone stations b;; their carrier squeal -777 set REG. about ¡ division below point of oscilla- 

tion and turn B.F.O. ON. Tune in CW signals as on any receiver; locate weak phone stations by 

tuning to their squeal, then turn B.F.O. OFF to make speech audible and clear. Note the extreme 

selectivity possible -- the muffling of speech quality as REG. knob is advanced toward i.f. 

oscillation. This is side -band cutting due to the extraordinary selectivity possible to a re- 

generative i.f. system. 

It is this extreme sensitivity that gives Model 802 the advantages of "single -signal" CW tele- 
graph reception - which mutes one of the two audio beats found on each side of carrier reson- 
ance. B.F.O. may be set by adjustment of CSd, either to exact i.f. resonance for locating weak 

phone stations, or preferably about 1,000 cycles to one side of resonance for "single -signal" 

CW. When so set, if REG. knob is operated just below i.f. oscillation, one of the two audio 

beats associated with each CW signal will be muted almost to inaudibility - giving crystal 
selectivity without the annoying "pinging" quality associated with crystal filters. To set 

B.F.O. for single -signal reception, tune in a weak phone station, or a telegraph station which 

can be hoard as key -clicks or "thumps", with B.F.O. off and REG. set just below squeal point. 

Turn ON B.F.O. and rotate rotor of G5d using the eraser on the end of a lead pencil to turn 
same, until the audible beat note is at about 1,000 cycles. Now tune thru the signal, and note 
that the second audio beat note is practically inaudible -- much weaker than the other. This 
condition can obtain for two settings of CSd; use the one with the rotor of CSd turned furthest 
in. 

It is desirable to read the section of the A.R.R.L. Handbook describing operation of series - 
valve noise limiters to gain understanding thereof. The series -valve noise limiter of Model 802 
Receiver (right hand triode of center 6J6, Fig. 2) may be thought cf as a "gate", which may be 
opened, partially closed or fully closed by adjustment of P3. Full open, the gate passes both 
signals and noise; closed it will cut off both; partially closed it can cut out noise louder 
than a desired signal to improve signal readability. 

To use the noise limiter, set NOISE switch S1 to ON after tuning in a weak signal markedly 
"down" in local noise interference. Slowly rotate P3 until signal volume is neither reduced 
nor signal quality distorted but noise is reduced to a point where it is no louder tthan signal. 
Advancing P3 further will reduce both noise and signal volume together. Operate with P3 set 
to reduce noise as much as possible without impairing signal. Adjust P3 for each signal received. 
Set NOISE switch S1 OFF in tuning for signals, switching noise limiter into circuit only when 

required. Leaving NOISE switch ON when tuning will result in distortion of signals louder than 
the one for which it was set. 

MAINTENANCE: Model 802 is so basically simple that, outside of customary long-time tube deteri- 
orätion, there is little to go wrong with it. Its relatively high 735 kc. i.f. 

frequency results in good image rejection without an r.f. stage. When operated near powerful 
local broadcast stations operating on 730 or 710 kc., interference therefrom may sometimes be 
experienced. This may be eliminated by tuning the i.f. amplifiers (adjust capacitors CS, C5a, 
C5b, CSc and C5d) to a new i.f. frequency just sufficiently away from 735 kc. to cut out such 
interference. 

Care must be taken NOT TO BEND the copper tuning vanes actuated by ANT and TUNE knobs. Each 
affects the field of the coil (L1, L2) with which it is associated. If vanes are bent, or coils 
are not seated fully and identically in their sockets each time they are changed, logging of 
stations tuned in previously will not repeat exactly upon TUNE dial. Accidental bending of 
vanes can shift tuning range so it will no longer be as originally established. Should this 
occur, vanes may be repositioned by gently bending them to or away from coil ends. Do this 
ONLY if they are accidentally bent, and then to bring tuning back correctly upon ANT and TUNE 
scales for stations first at high, then at law, frequency ends of each coil tuning range. 
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MODEL 802 

ANT 
GRF EIS 

PARTS LIST 

Cl - 50 mmfd. ceramic R1, Rla, Rlb - 21 kQ, 1/2 watt 
C2 -- 50 mmfd. ceramic R2, R2a - 150 k9, 1/2 watt 
C3 -- 50 mmfd. mica or ceramic R3 - 10 kQ, 1/2 watt 
C14, Cita, C1ib, Chc -- 100 mmfd. mica or ceramic R!1 - 250 9, 1/2 watt 
C5, c5a, c5b, c5c, c5d - Silver #619, 30/30 mmfd. aire - 250 º, 1 watt 
C6, C6a, C6b -- 8 mid., 35d V electrd¢tic condenser R6, R6a, R6b, R6c, R6d - 47 k9, 1/2 
C7, C7a, C7b, C7c - .02 mid. tubular paper R7 -- 1500 Q. 1/1 watt 
C8 - .0039 mid. mica 
C9 - 17 mmfd. mica or ceramic 
C10 -- 400 med. mica or ceramic 
Cu - 820 mmfd. mica or ceramic 
C12 -- In #125-C1, 125-C2, 125-C3 ANT. 
C13 -- In #125-C1, 125-C2, 125-03 O C. 

L1 

_T - 
C12 

C3 

C13 

T 

68E6 
cd_ 13 

C4 

616 

P1 

R6c 

R 8, RSa - 100 k9, ;Q watt 
R9 - 1 mega, 1/2 watt 

P1 -- 5000 Q, w/w, with switch 
P2 -- 500 kQ, audio volume control 
p3 -- 100 kº, noise limiter 

Sl. Sla - S.P.L.T. slide switch 
JÇ7 

R1b 

C IO 

HL I - 

YP11VY .r 

ON pì 

BLUE YELLOW BLACK 
5.35 

6.3v 
GND 

5 

RED 

B 100 

1Cbb 

GREEN 

B-100 
TO 

11 250 

watt 
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MODELS 8c, 8CK, Rev. 

MEISSNER FM RECEPTOR 
MODEL 8C, 8CK Rev. 

ANTENNAS 

This receptor has been designed to use a 300 ohm antenna, either indoor 
or outdoor type. 

The indoor antenna (Fig: 1) is for compact installation and is recom- 
mehded only for local station receoption. Such an antenna may be purchased 
or may be built according to Figure 1. This indoor antenna is a folded 
dipole omnidirectional antenna intended for operation in a horizontal plane, 
The drawing shows the bottom view. Cut off a 5 foot length of 300 ohm 
transmission line and secure it to the mounting board, following dimensions 
shown in Figure 1. Measure 2" from each end of the transmission line and 
remove the dielectric material back to this point. Twist the bared wires 
together and solder. Locate the center point. Cut the outside strand of 
the two wire line. Remove the insulating material from the wires, leaving 
approximately 1/2" bare lead, to which the lead-in line is attached and 
soldered. 

In some locations an indoor antenna is unsatisfactory, particularly in 
building having steel in their construction or in areas where large masses 
of metal are present. In the installation of an outdoor antenna, it should 
be remembered that radio waves of the frequencies used for FM transmission 
travel in straight lines, and for best reception, the antenna should be 
located above all obstructions which might block or alter the path of in- 
coming signals. A high quality 300 ohm transmission line should be used 
to connect the antenna to the receptor. If low loss line is used, there 
will be no appreciable loss of signal in the line if the line itself is 
kept reasonably short and direct to the antenna. 

An outdoor antenna may be purchased from your dealer or may be constr- 
ucted as shown in Figure 2. This outdoor antenna is a 300 ohm folded di- 
pole which will show some directional characteristic. Four conduit clamps 
are used to secure the 11/16" conduit to the support post. Each wire in 

the 300 ohm lead-in line is connected to an end of the antenna element. 

This may be done by carefully soldering each wire to the conduit and leav- 

ing a small amount of slack before securing the lead-in line to the sup- 

port post. 

AC OUTLET 

The Meissner Model 8C FM receptor has a power outlet on the rear skirt 
of the chassis into which the associated power amplifier may be plugged. 
Power to this outlet is controlled by the 8C power switch and the assoc- 
iated amplifier may thus be switched "on" or "off" coincidental with the 

receptor. 
CAUTION: Power drawn from this receptacle should not exceed 2.5 amp- 

eres at 115 volts. 

CONNECTIONS TO AN AC RECEIVER 

Although the receptor will operate with any radio receiver, large or 

small, that has terminals for a phonograph pickup, the audio quality in- 

herent in the frequency modulation system will be more apparent when it is 

used with e regular type radio receiver having a large speaker and baffle 

as well as a good audio amplifier. The receptor may also be connected di- 

rectly to power amplifiers which have high impedance inputs a d which will 
give full output with 3 volts RMS input. The receptor should not be con- 

nected to a microphone input. The shielded rubber -covered lead from the 

receptor carries the audio output of the unit and is to be connected to the 
phonograph input terminals of the radio receiver or to the high impedance 

high level input of the power amplifier. 
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It is not recommended that the receptor be connected to an input de- 
signed for the new magnetic type pickups. These pickups have an output 
many times below that of the receptor and are fed into a preamplifier hav- 
ing a very high gain and usually some bass compensation which might not 
complement the receptor. Should the receptor be fed into such a preamp- 
lifier, the receptor output would need to be reduced to a very low level 
in order to prevent overloading and under this condition the hum and extra- 
neous noises coming from the receptor and being picked up by the connecting 
cable might become ohjectionable. 

The audio output of the receptor with maximum volume control setting is 
approximately 3 volts RMS with minimum usable signal input. For greater 
signal inputs, output voltages as high as 15 volts RMS may be obtained 
with negligible distortion. OUTPUT is high impedance and should be worked 
into a load of from 100,000 to 500,000 ohms. This data should be borne in 

mind when connecting the receptor to a radio receiver or power amplifier. 

Various input arrangements will be encountered in radio receivers and 

amplifiers of different manufacture, such as jacks of various types, ter- 

minal strips and binding posts. Your dealer will be able to supply an ap- 

propriate plug to make connections to your receiver or amplifier. For in- 

stance, if the unit with which it is to be used is provided with a phono- 
graph "jack", the corresponding type "plug" should be connected to the 

shielded leed, the outside metal shielding being connected to the frame or 

ground side of the plug and the inside insulated wire being connected to 

the high (tip) side of the plug. With the receptor placed conveniently 
close to the associated receiver or amplifier, the phonograph plug may be 
inserted and the receptor is ready for use. (See PHONO FEED THROUGH be- 
low.) When terminal strips or binding posts are used, the shielded lead 

from the receptor connects directly to these points without additional 
parts. In all cases, the outside shielding connects to the terminal which 
connects directly (or through a coupling capacitor) to the chassis. 

If the receiver has no "Phone" or "Television Sound" terminals, the ad- 

ditional switch end terminals can be installed by any competent radio ser- 
vice man. 

CONNECTIONS TO AN AC -DC RECEIVER 

This receptor is not recommended for use with AC -DC receivers or amp- 
lifiers of the "hot chassis" type because of the shock and fire hazards 
involved. It may, however, be used with AC -DC receivers or amplifiers of 
the type in which the power line is isolated from the chassis. Connection 
to such a receiver or amplifier should be made only with the a?proval of a 
competent service man. In using the receptor with such a receiver or amp- 
lifier, the line cord plug should be reversed in the power outlet to find 

the position which causes least hum. In some instances it may be found 
that operation from power lines which are not properly grounded will not 
be satisfactory. 

PHONO FEED THROUGH 

To eliminate the necessity of installing additional switches or the 
bother of disconnecting the receptor when it is desired to use the phono- 
graph, the Meissner Model 8C FM Receptor now has a phono feed -through 
switch. A standard phono input jack will be found on the rear skirt of 

the receptor chassis and'the phonograph may be plugged directly into this 
jack. A single pole double throw switch with click filter is actuated by 

a cam on the shaft of the combination volume on -off switch of the recept- 

or. When the receptor is turned 'off' the switch is so thrown that the 

phono output simply goes through the receptor and comes out the audio out - 
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put cable of the receptor 1«hich is connected to the receiver or amplifier. 
When the receptor is turned 'on' the phono output is disconnected and 
normal operation of the receptor is obtained. 

No attempt should be made to feed the output of the new magnetic pickups 
through the receptor. The additional length of shielded cable and the un- 
shielded switch contacts and connecting wires may result in excessive hum 
end extraneous noises. Furthermore, it was pointed out that the receptor 
shou.ld not be operated into e preamplifier of the type used in conjunction 
with these magnetic pickups. 

OPERATING THE RECEPTOR 

Turn the left hand control knob clockwise until the click is heard and 
the dial scale is illuminated. The radio receiver or amplifier to which 
the receptor is connected must also be turned on and its selector switch 
set to the appropriate position, that is, to "Phonograph" in case the re- 
ceptor is connected to the phono input. Allow period of about 30 seconds 
warm-up time. Now with the receptor volume control turned counter -clock- 
wise, advance the volume control of the receiver or amplifier until the 
hum level is objectionable; then back up the control until the hum level 
reaches an acceptable level. This is the correct operating point for the 
receiver or amplifier volume control and it should be returned to approx- 
imately this setting whenever the receptor is used. If the above proced- 
ure is not used for determining the correct setting of the receiver or 
amplifier volume control, then unsatisfactory reception may be the result 
due to the overlord and distortion in the receptor. Stations are selected 
by the right hand or tuning knob. Proper tuning will be accomplished when 
maximum volume level end maximum noise reduction have been attained. Al- 
though these points are very nearly coincident, tuning should always be ac- 
complished by tuning for the "no noise" point after the maximum volume 
point has been located. 

It is characteristic of FM receptors using the "ratio detector" system 
to show three points of tuning, located very close together on the dial, 
for each station. Only the center point of these three points will give 
best noise reduction, and this is the one that should always be chosen. 

ALIGNMENT 

The eauirment required for proper alignment of this receptor is an un - 
modulated RF signal generator which will cove_ 10.7 megacycles and a range 
of 88 to 108 megacycles, and a DC voltmeter having a low range of 1 to 5 

volts DC. 
Connect the positive lead of the DC voltmeter to pin #5 of the 6AL5 

detector tube, and the negative lead to pin #7 of the 6AL5. Apply an un - 
modulated 10.7 megacycle signal to the grid of the second 6óA6 IF amplifies 
tube, through an .05 microfaradcoupling condenser. Tune the bottom adjust- 
ment screw cf the detector coil for maximum indication on the DC voltmeter. 
This completes this part of the adjustment. 

Next, locate the 220 ohm resistor which is connected to the center lug 
of three lugs of the detector coil (on the side next to the 6AL5 socket). 
Connect the negative lead of the DC voltmeter tot he junction of this 220 
ohm resistor and the lug on the support post. Connect the positive lead 
of the voltmeter to the receptor chassis. With the 10.7 megacycle signal 

still applied to the grid of the second 6BA6, tune the top adjustment screw 
of the detector coil for a point of zero voltage. If more than a half turn 
adjustment was necessary in either of the preceding steps, then both of 
the adjustments should be repeated. 

I F ALIGNMENT 

ijithout changing the signal generator frequency, introduce the 10.7 
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megacycle signal at a relatively high level into the antenna terminals. 

Connect the DC voltmeter between pins #5 and #7 of the 6AL5 detector tube. 

Rotate the tuning knob slightly to determine that the receptor is not rec- 

eiving a harmonic of the signal generator, and is receiving the 10.7 mega- 

cycle signal. Adjust both top and bottom screws of the two IF transform- 

ers for maximum DC indication on the meter, keeping the signal level from 

the generator low enough so that this DC voltage does not exceed 5 volts. 

R F ALIGNMENT 

The RF section contains a double converter system in which the oscil- 

lator operates at one half signal frequency, minus 5.35 megacycles. The 

image frequency is so far away from the signal frequency that it is nor- 

mally not necessary to locate or pay any particular attention tc the image 

during the alignment procedure. The DC voltmeter should be connected to 

pins #5 anr1 #7 of the 6AL5 as it was during the alignment of the IF. Sin- 

ce the chassis must be ramoved from the cabinet and away from the dial 

scale for any alignment work, index points have been stamped on the dial 

backing plate to facilitate alignment. Rotate the tuning knob until the 

gang condenser is in the fully meshed position. and index the pointer with 

the calibration marker line farthest from the dial drum. Now rotate the 

gang condenser until the pointer is indexed with the marker line nearest 

the dial drum. The receptor should now be tuned to 108 megacycles. If 

the signal generator indicates that it is not tuned to 108 megacycles, ro- 

tate the oscillator trimmer (nearest the dial drum) a small amount until 

the signal is tuned in with the maximum voltage indication on the meter. 

The receptor is now properly calibrated to the dial markers and the antenna 

trimmer (farthest from the dial drum) and the converter trimmer (center) 

should be adjusted for maximum voltage indication on the DC voltmeter. 

The converter trimmer has a slight effect on the oscillator circuit and the 

tuning knob should be rocked back and forth slightly during the alignment 

of the converter trimmer in order to locate the point of maximum output. 

This completes the alignment of the receptor. The sensitivity should be 

checked over the band and normally should not vary more than approximate- 

ly 6 db. 

SERVICE DATA 

Power consumption - 35 watts (at normal Line) 
Intermediate Frequency - 10.7 megacycles . 

Tuning range - 88 to 108 megacycles 

Voltage Chart - The voltages tabulated in the table below are the cor- 

rect voltages which 'should be measured between the socket terminal and 

chassis with nominal line voltage and no signal. All voltages measured 

with a high impedance voltmeter. Allowance should be made for loading if 

a low impedance voltmeter is used for checking. 
*Electronic type meters may indicate a slightly negative voltage at this 

terminal. VOLTAGE CHART 

Terminal Number 

6AG5 1st Converter 
6AG5 2nd Converter 
6C4 Oscillator 
6BA6 1st IF Amp. 
6BA6 2nd IF Amp. 
6AL5 Detector 

6X5GT Rectifier 

6c4 Audio 

1 2 3 

O 2.5 6.3AC 
o 1.8 6.3Ac 
98 --- 6.3Ac 
o o 6.3Ac 
o 0.8 6.3Ac 
O 0 4.7AC 

4 

0 
o 
o 
o 
o 
0 

O 0 170AC Tie 
point AC 

55 o 6.3Ac o 

5 6 7 8 

100 100 2.5 
110 110 1.8 
98 --- 0 

77 77 o 

80 80 0.8 
Slightly 0 Slightly 
plus plus 
170AC 114 6.3AC 187 

line 
55 o* 2.0 
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PAGE 20-6 MEISSNER 

MODELS 3C, 3CK, Rev. 

M. 
MO 
MO 
MM 

MM 

J- 340 

BAGS 
001 10e. Mica 

6C4 -÷- 

AC OUTLET 

BAGS 

AC 
OUTLE T 

6BA6 
05452 

91 :ºso+ 6X5GT/G 

! 
2;:b 

.? 
F 

5-5V..25 AMP. 
DIAL LAPP 1 
BLUE BEAD c 

NOTE: PHONO BIPUT JACK AND AC OUTLET ON MODEL eC ONLY. 

PHONO INPUT JACK 

Munn rNANsroNEN 

ALIGN AT 101 MG 

4ALS UNA 

AUDIO OUTPUT CABLE 

ANTENNA 

NAGS 

O 
NAGS 

SCA 

Solder 

ó 
o 

á 

I" Separation located 
half way between ends 

Antenna 
Terminals 

5? 

6BA6 
osase 05453 

10K 274 

20 + 

250T 

All resistors on I/2 watt unless 
otherwise specified. 
All Condensers o0 400 volt un- 
less otherwise specified. 
Condensers Wore on tie lug dowel. 
O Common filament ground. 

2" 

6AL5 

+ 

22K p' 5004 

.05 

600V 

PHONO 
INPUT 

150K 

AUDIO OUTPUT 
CABLE 

2"f 

Twist and solder end 
wires together 

15 

300 ohm 

Transmission 
Line 

11/16" Conduit 
Preferably 
Thin wall 

Brass 
Strip 

Antenna 
Terminals 

2" X 4" Support poet 
(Length to be determined) 
( At installation ) 

300 ohm Transmission Line 
(Length to be determined' 
( at installation 

15' 

Approximately 
I}' X 3' Mounting 

Board 
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MEISSNER PAGE 20-7 
Î MODEL 1bA 

MEISSNER AM -FM RADIO -PHONOGRAPH 
MODEL 16A 

Installation -Operation Instructions 

Specifications 

Power Supply: 105-120 volts, 50-60 cycles. 
CAUTION: DO NOT ATTEMPT TO OPFRATE ON OTHER SUPPLY. 
Power Consumption: 130 watts. 
Type of Cihrcuit: Superheterodyne. 
Intermediate Frequencies: AM 455 kc. 

FM 10.7 mc. 
Pointer Travel: 9". 
Tuning Knob Ratio: 18:1. 
Antenna Impedance: Broadcast - Standard 

F M - 300 ohms 

Nominal Performance 

Sensitivity: 5 microvolts AM. 
Approximately 10 microvolts for 30 db quieting on FM. 

Audio Fidelity: Flat within ±2 db from 100 to 10,000 cycles, tone con- 

trols clockwise. 
Band Width at 1000 kc - 7 kc at 2X down. 

Output: 8 watts at 5% distortion. 
Tone Control Action: 

Bass boost at 40 cycles plus 18 db. 

Treble suppression at 8,000 cycles - 13 db. 

Hum: 58 db below full output, full bass boost (on phono). 

Antenna - Ground 

There is a 5 terminal strip near the back of the chassis for connection 

to the FM antenna, AM antenna, and ground. the FM antenna maybe indoors 
or outdoors, preferably of the folded dipole type. The two left-hand ter- 

minals marked FM are for connection of the twin lead 300 ohm transmission 

line from the FM antenna. 

A separate AM antenna may be used by connecting to the PM antenna ter- 

minal at the right, or tie FM antenna and transmission line may be used as 

the AM antenna. This is done by connecting a jumper wire between terminal 

X and the AM antenna terminal. 

A heavy ground connection, as short as possible, should be connected to 

the ground terminal at the center. Cold water pipes or a galvanized rod 

driven several feet into the ground make good grounds, but the use of hot 

water, steam pipes, or metal conduit should be avoided. The use of a good 

ground connection will do much to minimize the pickup of electrical inter- 

ference carried into the tuner by way of the power line. 

Tone Controls 

Bass: 18 db control at 40 cycles, 12 db at 100 cycles. 

Treble: 10 db control at 6000 cycles, 15 db at 10,000 cycles. 
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MODEL 16A 
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MODEL 1bA 
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PAGE 20-10 MEISSNER 

MODEL 16A 

AM Alignment 
I F Alignment 

Set selector switch on receiver to AM. Set tuning dial to 1600 kc. 
Set signal generator to 455 kc with 30% modulation at 400 c.p.s. 
Connect high side of signal generator to pin 7 of 6BE6 through 0.1 mfd. 

condenser, low side to chassis. Connect output meter to high side of vol- 
ume control and chassis. 

Using as low output from signal generator as possible, adjust top and 
bottom cores of the three AM I F transformers for maximum output. 

R F Alignment 

Fully mesh gang condenser and adjust pointer position to match scratch 
mark at left on dial backing plate. 

Set receiver and signal generator to 1400 kc. 
Move high side of signal generator to antenna terminal through 200 µµfd. 

condenser. Adjust antenna and R F trimmers for maximum output. 
Adjust oscillator trimmer at top of large front gang section for maximum 

output. Adjust R F trimmer at top of large middle gang section for max- 
imum output. 

FM Alignment 

I F Alignment, using FM signal generator and oscilloscope. 

Set selector switch on receiver to FM. 
Connect high side of FM signal generator through .01 mfd. condenser to 

pin 1 of 6BA6 2nd I F amplifier. Connect low side to chassis. Connect 
vertical input of oscilloscope to point A, the ground to chassis. Connect 
horizontal input of oscilloscope to "Sync" terminal, the ground to g round 
terminal of signal generator, using a phasing control to compensate for 
phase shift. 

Set deviation to 200 kc at 400 c.p.s. modulation on 10.7 mc. Set output 
to approximately 0.1 volt. Set horizontal sweep selector of oscilloscope 
to horizontal amplifier. Adjust both cores of ratio detector coil, bot- 
tom slug for maximum amplitude and top slug for symmetrical pattern with a 

linear center portion. 
Move high side of signal generator to pin 1 of 6BA6 1st I F amplifier, 

using same dummy. Set deviation to 150 kc. Adjust both cores of 2nd I F 
transformer for maximum amplitude and symmetry of pattern. 
Move high side of signal generator to pin 2 of 12AT7 converter tube, 

using same dummy. Adjust both cores of 1st I F transformer for maximum 
amplitude and symmetry of pattern. 
With same signal generator connection, check adjustment of cores of 2nd 

I F transformer. Ordinarily, readjustment of the ratio detector cores is 
unnecessary. If the pattern is not symmetrical with a linear center por- 
tion, the entire alignment procedure must be repeated. 

I F Alignment, using AM signal generator and V T V M. 

Set selector switch on receiver to FM. 
Connect high side of signal generator to pin 1 of 6BA6 2nd IF amplifier 
through .01 mfd. condenser. Connect low side to chassis. Set generator to 
10.7 mc. with no modulation and set output to about 0.1 volt. Connect d.c. 
probe of VTVM to pin 7 of BALS ratio detector and connect common to chas- 
sis. Adjust bottom core of ratio detector coil for maximum negative read- 
ing. 
Connect d.c. probe to point "A" and adjust top core for zero reading. Re- 

peat these two steps. 
Connect d.c. probe to pin 7 of 6AL5. Connect high side of signal gen- 

erator to pin 1 of 6BA6 1st IF amplifier, using same dummy. Adjust top and 
bottom cores of 2nd IF transformer for maximum negative reading. 

®John F. Rider 
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MODEL 16A 

Connect signal generator to pin 2 of 12AT7 converter, using same dummy. 

Adjust top end bottom cores of 1st IF transformer for maximum negative 
reading. 

With same signal generator connections, re -check core adjustments of 2nd 

IF transformer for maximum negative reading. 
Connect d.c. probe to point "A" and re -check for zero reading. Little 

or no further adjustment of the top core of the ratio detector coil should 

be necessary. If the reading is much off from zero, the entire alignment 

procedure should be repeated. 

R F Alignment 

Set selector switch on receiver to FM. 

Connect high side of FM signal generator through .01 mfd. condenser to 

pin 2 of 12AT7 converter. Connect low side to chassis. 

Set signal generator and receiver to 108 mc. Set deviation to 75 mc at 

400 c.p.s. modulation. 
Connect output meter to point "A" and chassis. 

Carefully adjust oscillator trimmer, at top of small front gang section, 

for maximum output, starting at minimum trimmer capacity and selecting the 

first response reached. Use as low output from signal generator as is 

practical. 
Set signal generator and receiver to 88 mc. Squeeze or spread oscillator 

coil to obtain maximum output. 
Repeat the above two steps until no further improvement results. 

Connect high side of signal generator to pin 1 of 6AG5 RF amplifier, 

using same dummy. Set signal generator and receiver to 108 mc. Adjust RF 

trimmer at top of small center gang section, for maximum output, rocking 

tuning dial slightly to compensate for oscillator pulling. Reset oscil- 

lator trimmer to match pointer to 108 mc. dial scale mark. 
Set signal generator and receiver to 88 mc. Squeeze or spread RF coil 

to obtain maximum output, rocking tuning dial. Repeat RF trimmer adjust- 

ment at 108 mc. and coil adjustment at 88 mc. until no further improvement 

results, resetting oscillator trimmer if necessary. 
Connect terminals of signal generator to antenna terminals, using a 150 

ohm carbon (non -inductive) resistor in series with each terminal. 

Set signal generator and receiver to 108 mc. Adjust antenna trimmer, at 

top of small rear gang section for maximum output. 
Set signal generator and receiver to 88 mc. Squeeze or spread antenna 

coil secondary f.or maximum output. Repeat last two steps until no further 

improvement results. 

Operation 

AM reception is obtained by turning the selector switch counter -clock- 

wise to the AM position. The tuning knob is rotated to select stations. 

Proper tuning is indicated by maximum closing of the tuning eye. 

FM reception is obtained by turning the selector switch to the FM posit- 

ion. Tuning is accomplished as for AM, normally, three points of recept- 

ion close together will be observed on FM stations. The correct point for 

reception is the center one, as indicated by the tuning eye. 
Phonograph operation is obtained by turning the selector switch clock- 

wise to the phono position and operating the automatic record -changer ac- 

cording to instructions. 
Bass boost is obtained by rotating the bass control counterclockwise. 

Treble suppression is obtained by rotating the treble control counter -clock 

wise. 
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MODEL 16A 
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AGE 20-2 MERCANTILE 
MODEL 1010 

ANTENNA GEN. CU P LIr.G GEN. 'REQ. FADI.: LIAL GUT ..ETEh ADJUST 

1. 

.02mfd Hi side to front 
section of tuning 
condenser 

455 kcs 
closed 
max. cap. 

Ti uottom 
across V.G. slug first 

for max. 
output 
T1 top slug 
for max. 
output. 

50mmf Ant. coil 
Ant. input 

2. Remove hank 545 kcs closed across V.C. adjust osc. 
max. cap, trimmer 

(front sec- 
tion tun- 
ing conden- 
ser) for 
max. output 

50mmf 
3. 

same as No. 2 15u0 kcs. 1500 kcs. across V.C. adjust rear 
section tun 
ins; conden- 
ser r,rimmer 

for uniform 
output be- 
tween 545kc 
and 150í, kc 

Circuit Part No. Description 
Location 

Cl Condenser paper tubular, .001mfd., 400v 
C3 2/A002 Condenser, variable 2 gang 
C2 Condenser, paper tubular, .01 mfd., 400v 
C4 Condenser, paper tub lar, .í:02mfd., 400v 
C5 Condenser, mica, .0001mfd., 600v 
C6 Condenser, paper tubular, .005 mfd., 40uv 
C7 Condenser, paper tubular, .03 mfd., 400v 
C8 31E003 Condenser, tubular cardboard, 40120mfd, 150v 
Cy 4ondenser, paper tubular, .01 mid., 400v 
R1 Resistor, composition, 2 meg., i watt 
R2 Resistor, composition, 22k., watt 
h; Resistor, composition., 6.8 meg., i watt 
R4 26G008 Resistor, variable, 500k ohms 
R5 Resistor, composition, 100k., i watt 

R6 Resistor, composition, 500k., watt 
R7 Resistor, composition, 150 ohms, 1 watt 
R8 Resistor, composition, 2k., 1 watt 
R9 Resistor, composition, 33 ohms, i watt 

R10 Resistor, wire wound, 65 ohms, 5 watts 

Ll 35D004 Coil, antenna 
L2 35C002 Coil, oscillator 
Tl 18A005 Transformer, I.F. 455 KCS. 
T2 15D001 Transformer, audio output 
SP'K'R 198100 .speaker, 4" P. M. 

12BE6 Tube, 12BE6 
12AT6 Tube, 12AT6 
5í;C5 Tube, 5005 

35'x'4 Tube, 35W4 
5D004 Knob, pointer, walnut, split spline 
5D005 Knob, pointer, ivory, split spline 
5D006 Knob, walnut, split spline 
5D007 Knob, ivory, split spline 

11G007 Cover, back, chipboard 
40B011 Cabinet, model 1010 walnut 
40B010 Cabinet, model 101u ivory 
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PAGE 20-4 MERCANTILE 
MODEL 1020 

ANTENNA GEN. COUPLING GEN. FREQ. RADIO DIAL OUTPUP METER ADJUST 
Adjust 

Ccnnect gen. h i T2 top & 
side to osc. sect- bottom slug 

1. .O2mfd. -loner tuning con- 455 Kcs. cren across V.C. for max 
denser. OonLect gen. min. cap. output. Ad 
gnd. to radio neg. just Ti tor 
buss. and bottom 

slugs for 
max. out- 
put 

2. 50mmf Connect gen. Hi 
side to antenns 
lead. (rear section 
tuning condenser) 
Connect gen. gnd. 
to radio nag. ouss. 

1400 kcs. 140u kcs. Across V.C. Tune 
osc. 
trimmer 

for max 
output. 

3. 50mr1f same as No. 2. 000 i cs. (DUO ccs. across V.C. : djust 
for uni 
form 
output 
between 
ìand0 kc 4O 

Circuit Part No. Lescription 
600 d C. 

Location 

RI Resistor, composition, 22k, } w. h2 Resistor, composition, 2 weg., } w. h3 hesistor, composition, 50k, 2 w. h4 260009 Resistor, variable, 500k, w/switch Kb) 
C4) 40L103 Caprister, 6.3 ne"., 2w. .01 mfd, 400v R7&C5 40L101 Caprister, 100k, 

i 
w., 250mmf., 4uuv. 

RUC() 40L102 Caprister, 50UK, 2w., .01 mfa., 400v. 
Cl 294003 Condenser, variable 2 gang 
P.9 Lesistcr, 150 ohms, 1 watt 
h10 hesistor, composition, 2.2k., 1 watt 
C5 -C9 Condenser, paper tubular, .05mfd., 400v. 
C3 Conaenser, ceramic, 10Um..S., 400v., (inT2) 
C7 Condenser,paper tubular, .U3mfd., 4u0v. 
C8 31GÚ03 Condenser, electrolytic, 40X20mfd, 150v. 
C10 Conaenser, paper óuw lar, .01mfd., 400v. 
L) 350003 Lo.p, antenna 
L2 35C001 Coil, oscillator, with capacity winding 50mmf 
Tl 134005 i'r=-.nsforreer, I.r'. 455 :cc. 
T2 18400b Transformer, I.F. 455 dc. witn l00mmf. diode 

filter 
T3 150001 Transformer, audio output 
S'','KR 19h101 Speaker, 4" P.M. 
Lial Lamp Lamp, dial. miniature bayonet No. 47 
Sw. Switch, off -on, on 1.61. cotrol n4 

40800$ Cabnst, plastic, walnut 
400009 Caoinet, plastic, ivory 
2R100 Pointer, dial 
2Q103 Glass, dial plate with calibration 
50003 Knob, push on, split knurl 

1 23E6 123::6 

128A6 L 123:16 

12 ATo 12.11.6 

5005 
5005 35'..4 

35W4 
110006 Cover, back, chipboard 
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MICRO -ELECTRONIC PAGE 20-I 
MODEL Micro 

Antanno 

100.000 oha 

Your Micro Radio kit contains all the necessary 
parts for building the complete set. 

You will also need solder, soldering iron, and 
a screw driver. 

The pictorial schematic diagram and photo- 
graphs of both sides of the chassis show correct 
plocement of parts. 

To construct your set- 
t. Solder in wires that compose the circuit. 
2. Install condensers. 
3. Install resistors. 
4. Install tubes-IMPORTANTI The plate lead 

on these tubes are color coded with a red 
dot on the side of the glass tube envelope. 
This will be referred to as No. 5 lead. The 
leads of each tube are: 

No. 5-Plate. 
No. 4-Screen . 

No. 3-Filament positive. 
No. 2-Control grid. 
No. 1-Filament negative. 

Pocket Radio 

B 221/1v 
* contact 

spring 

5. Attach RF coil to the chassis as shown in 
photo. 
This coil must be attached in such a man- 
ner that it misses the large screw hole on 
the bottom of the chassis. to allow the radio 
to be cased without damage to the coil. 

6. Solder the headphone leads to the screen 
and plate of the output tube. 

7. Attach the two contact springs for battery 
positive contacts. 

8. Solder in antenna. 
10. Attach clip to the other end of antenna wire. 

The instrument is now ready to be tested. Place 
the chassis in the bottom half of the case, and 
insert the four self -tapping screws through the 
case and the chassis. This will allow the chassis 
to be held firmly in place, and thus enable you 
to insert the batteries to make contact with the 
negative and positive contacts. 

Attach the metal clip on the antenna to an 
aerial connection-such as the metal portion of a 

©John F. Rider 
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PAGE 20-2 MICRO -ELECTRONIC 
MODEL Micro 
Pocket Radio 

telephone, lamp, outside antenna, or similar ob- 
ject. Now insert the batteries, making certain 
that the metal plate on the bottom of the case 
slide touches the bottom of both batteries, and the 
small metal plate on the chassis below coil. Now 
put the iron core (slug) halfway in the RF coil. 
It is wise to attach the small plastic button tem- 
porarily on the bent screw in the iron core for 
easier tuning. 

Turn the switch on, and slide the slug slowly 
back and forth in the coil until you hear a whis- 
tle, which is the signal of a radio station. (If this 
whistle is not heard, you probably have the con- 
nections to the tickler winding reversed). 

After you hear the whistle, back the volume 
control down until the whistle disappears, then 
retune by moving the iron core back and forth 
just a trifle until the station is properly tuned in. 

If your radio brings in stations, it is now ready 
to be cased. Remove the batteries, then place 
the spring over the bent brass screw of the slug, 
aid the brass washer on top of this spring. Now 
rut the top half of the case in place, in such a 
r tuner that hte end of the brass screw in the 
slug will come through the slot provided for tun- 
ing. 

Tighten the four screws in the case. Cut off 
the brasa screw so that it does not extend be- 
yond the outside of the case more than 1'16". 
Screw the plastic tuning knob to the threaded 
portion of the brass screw. 

After this is done, place the batteries back in 
the instrument in the proper manner, making 
sure that the metal portion of the bottom of the 
Elide makes contact with the bottom of the A 
battery, the bottom of the B battery. and the 
metal plate-and your Micro Radio is complete. 
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PAGE 20-2 MIDWEST 
MODELS C-12, RC-12,Sh_12; Ch. JC-12 

Noise and interference is usually due to causes external 
to the receiver and requires diagnosis and correction by 
the local service technician. 
Trouble may be diagnosed for this receiver as a stand- 
ard superheterodyne. The block diagram is printed here. 

6BA6 68A7 6BA6 6BA6 6BA6 

RF MIXER I ST 2 ND 3 RD 

AMP. IF IF IF 

0SC FM 
A.F C. 

12 AT7 

6ÁV6 
DIODE 

AM 
DE T. 

6AL5 
FM 
DET. 

0 0 
PH TV 

6V6 GT 

AF 

6AV6 
TRIODE 

I ST 

OUT. AF 

MODEL JC-12 6V6 GT 6C4 
5Y3 GT AF AF BLOCK 

RECT. OUT I N V. DIAGRAM 

ALIGNMENT 
The alignment points are shown on the top and bottom 
views of the chassis as well as certain parts numbers. 
AM IF should be aligned at 456 KC. There are three 

transformers and six adjustments; the transformers are 
coupled with less than critical coupling and there is 
only one peak. Couple the generator into the mixer grid 
and use either AVC or audio for the output meter. 
FM IF should be aligned at 10.7 MC. There are four 
transformers and eight adjustments; the transformers are 
over -coupled and must be aligned with a scope and 
sweep generator. 
i. Connect generator to 3rd IF grid and vertical output 

of scope to the audio of the receiver at any point 
where sufficient signal is available and phasing can 
be properly adjusted. 

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

A B C 

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

3. -Connect generator to 2nd IF gird and adjust the 2nd 
IF slugs for maximum signal and band width. This 
you can be sure of by the amount of hook at the 
ends of the line on the scope. Repeat this procedure 
for 1st 1F grid and mixer grid. Adjust for greatest 
signal without appreciable loss of band width. 

Alternate Method: The IF response of the 1st, 2nd and 

3rd transformer may be observed more directly if 

you use a crystal detector at the plate of the 3rd IF 

tube and feed the vertical plates of the scope from 

that point. Use a CW marker at 10.7 to be sure the 
double peaked response curve straddles the ratio 
detector response. Observe each stage separately. 
Notice: Do not use AM or CM signal to peak the FM 
transformers. Regeneration may result and band- 
width and noise rejector will be poor, although 
signal strength will increase. 

FM RF should be trimmed at 105 MC. There should not 
be any reason to adjust the low end but if this is neces- 
sary it can be done by distorting the FM coils on the 
tuning gang. 
AM RF should be peaked at the high end with the 
trimmer and at the low end by core adjustment. 
Notice: Use as low signal input as possible for 
readable output indication. Feed signal in from FM RF 
generator through 150 ohms in each lead to "A -A." Use 
400 ohms in lead from AM RF generator and connect to 
either "A" terminal. 
A very convenient design is shown here schematically 
of a Crystal probe for detection of resonant response 
for display on the oscillograph and your available 
materials will decide the physical design, most impor- 
tant feature is the ability to change the load resistor, R. -1 R 

1 °CIN34; -- Lo 
The value for C is limited by the physical size, any 
capacity greater than 100 mmfd will be satisfactory, the 
value of R should be 470 ohms when the probe is used 
in the IF stages to obtain the response of the grid 
circuit without effects from the tuned plate circuit 
whereas a value of 470K ohms is alright for general use, 

TIE KNOT MERE 

RERD TMRDU6n 
ROL ES IN DRUM 

OSCILLOGRAPH 

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

Radio Band 

AM 
FM 

Coil Adj. Trimmer Adj. 
560 KC 1500 KC 

105 MC 

If replacement parts of identical manufacture and rating 
are not available for service repairs these should be 
ordered from Midwest Radio & Television Corporation, 
giving model number and serial number of the chassis 
and name of the part. 

Repair data for the record changer mechanism is avail- 
able separately, please specify Model. 
The dial calibration for the Band Standard Broadcast, 
is from 55 to 160, if you add a zero to these numbers 
they will represent kilocycles. For example 700 kilo- 
cycles, WLW, appears on the dial as 70. 

Your FM Broadcast band is calibrated in channel num- 
bers; these channel numbers were assigned by the 
Federal Communications Commission for the con- 
venience of the general public. However, in many 
parts o fihe country FM stations use a frequency des- 
ignation so that we repeat the calibration in megacycles 
on the foil dial. 
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PAGE 20-4 MIDWEST 

MODELS C-16, RC -16, 
SK -16; Ch. Jc -16 

SPECIFICATIONS 
Power Requirement: 120 volts, 50 to 60 cycles, 110 watts. 
Frequency Coverage: 

Band A-540 to 1600 KC, AM 
Band B-1.6 to 4.7 MC 
Band C-4.7 to 10 MC 
Band D-11 to 22 MC 
Band E -88 to 108 MC, FM 

Audio Sensitivity: .05 volts for 1/2 watt output. 
Maximum Undistorted Audio: 10 watts. 
AM Sensitivity: 2 to 4 microvolts all bands. 
FM Sensitivity: 100 microvolts, quieting signal. 

10 microvolts, minimum signal. 
Tube Complement: 
RF 6BA6 
Mixer 6BA7 

FM Detector 6AL5 
1st AF 6C4 

Oscillator 1/2 12AT7 2nd AF 6C4 
AFC 1/2 12AT7 Phase Inv. 6C4 
1st IF 6BA6 AF output 6V6GT 
2nd IF 6BA6 AF output 6V6GT 
AM Detector 6AL5 Rectifiers, two 5Y3GT 
3rd IF, FM 6BA6 Tuning Ind. 6U5 

INSTALLATION 
The Midwest Radio & Television receivers have built-in 
antennae for satisfactory reception of signals on the 
broadcast band, short wave and FM bands where the 
location is not unfavorable. In homes or apartments 
where steel is used extensively, such as for beams and 
concrete reinforcements or lath, or in rural areas distant 
from the broadcasting stations an FM doublet must be 
installed. The straight doublet antenna is directional 
only on the FM broadcast band so that it need be 
oriented only with respect to the FM transmitter loca- 
tion. The Midwest Model DP di -pole is a special design 
which is not directional and we recommend it for use 
with Midwest receivers for FM, broadcast and short 
wave reception. 

Twin lead from F. M. doublet. - 

The higher the doublet is mounted 

the better the reception will be. 

,- Driven ground.- Loop must always be 

Cold water pipe may be used plu99ed in here 

PRECAUTIONS. Be sure that the speaker and Magna 
Tenna Loop are plugged in, also the flexible dipole 
leads must be connected to screw strip at "A-A". A 

ground wire may be connected to "G" but it is usually 
not needed. 

1,4.e Iw.ie eiOt 

eA010 TUNING 

New; hinl.rt. t 
D I WIE)5)T 

..._,.........., ........ J... 

tovd.r 

- VOLUME 

5 Ft 

Bait erIióont 
5.t .off 

TONE 

The controls are two wheels whose rims extend through 
the panel on either side of the dial, and two chrome 
levers. 

Operation is actually simple as ABC if you follow the 
steps as outlined here. 
A. To turn set ON rotate the TONE lever to the right. 
Adjust for most pleasing tone after your program is 
tuned in. 
B. Turn SELECTOR lever so that desired Radio Band, 
Phonograph or Television adapter is indicated in the 
round window above this lever. Note that A is the 
Standard Broadcast Band. 
C. Tune to the desired station by rotating the TUNING 
WHEEL up or down to move the pointer across the dial. 
For your convenience a TUNING INDICATOR is placed 
above the Tuning Wheel. It may not close entirely or 
may flicker on noise, the minimum dark area is the 
point of correct tuning. 
D. To increase volume rotate the VOLUME WHEEL up. 
To decrease volume rotate wheel downwards. The 
VOLUME INDICATOR shows a number from 1 to 8 and 
by noting the number you can set the volume before 
the set warms up and thus avoid too much or too 
little volume. 
These same steps are described here in greater detail, 
with suggestions and further information about the use 
of the controls. Your Midwest receiver provides radio 
reception, phonograph reproduction and a television 
adapter position. Radio reception includes the standard 
American Broadcast band (AM), the FM Broadcast band 
and three short wave bands where you may receive 
Amateur, Police, and Commercial stations plus broad- 
casts on seven International Broadcast bands. These 
seven International Broadcast bands are indicated in 
red on the dial. 
The automatic record changer will play automatically 
all records, all speeds and all sizes. After the stack of 
records is played the changer automatically shuts off. 
To turn the receiver ON rotate the TONE control lever 
clockwise. The OFF -ON switch is operated by the first 
few degrees of rotation of the TONE control, after which 
it serves to change the tone, reducing bass and boosting 
highs as it is rotated clockwise. Since the best fidelity is 
obtained when this control is at the intermediate posi- 
tion it is best to leave it in this position until all ad- 
justments are completed. After which it may be re- 
turned to the setting most pleasing to you. This will 
depend somewhat upon the kind of program being 
received. 

o John F. Rider 

www.americanradiohistory.com
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The next step to select the type of entertainment you 
wish is to turn the SELECTOR lever. The lever has 
seven positions where the following letters appear in 
the round window directly above it: TV, PH, A, B, C, D 
and î.. The letters represent television adaptor, phono- 
graph, and radio bands A-Standard American Broad- 
cast, BCD-short wave bands and E-FM Broadcast. 
Having selected one of the radio bands, preferably the 
American Broadcast band A for first trial, roll the 
VOLUME control wheel up to increase volume until 
some sound or signal is heard. The position of the 
volume control is indicated by the numeral in the 
window above this control. 
To tune to any station roll the radio TUNING control 
wheel up or down; upwards motion moves the dial 
pointer to the right and downwards rotation of the 
TUNING drum moves the pointer to the left. 
The dial calibration for the A band, Standard Broadcast, 
is from 55 to 160; if you add a zero to these numbers 
they will represent kilocycles. For example 700 kilo- 
cycles, WLW, appears on the dial as 70. 

Above the tuning control is a rectangular window for 
the tuning indicator. This feature has been added to 
assist you in correctly tuning in the station; unless the 
station is properly "tuned -in" distortion, noise, low 
volume and poor tone will result. As you tune into a 
station you will notice that the dark segment closes; 
as you pass the station the dark segment begins to 
open again. Proper tuning is indicated when the seg- 
ment is smallest. You will notice that the indicator will 
close tighter on the stronger stations or will flicker shut 
on noise; it is not the amount of closing but the point 
of minimum dark area that indicates correct tuning for 
that particular station. Strong stations may cause the 
tuning indicator to not only close but perhaps even 
overlap; the correct tuning is then the point of maxi- 
mum overlap. 
The tuning indicator is connected on the FM and Tele- 
vision bands but is not as reliable as on the Standard 
Broadcast and short wave bands. Many FM and Tele- 
vision signals of acceptable strength will not cause 
the indicator to close. Stronger signals may produce two 
points where the tuning indicator begins to close and 
in this case you should tune between these points; this 
is quite accurate. 
The short wave bands cover completely all frequencies 
above the Broadcast band to 22 megacycles in three 
bands. These are all calibrated in megacycles. Amateur, 
Police and Commercial transmissions will be heard on 
band B. This type of transmission is usually on in- 
termittently and you may spend considerable time 
locating stations. Bands C and D provide reception in 
seven International Broadcast Frequency Bands in addi- 
tion to government, amateur and commercial stations. 
The International Frequency bands are indicated on the 
dial by solid red areas in the calibration base line; as 
suggested on the dial, band C will be most active 
at night and band D most active by day. Because of the 
great distances involved and effects of weather and 
solar radiation on high frequency transmissions the 
reception on these bands is not always uniform but will 
vary greatly. Foreign reception may be excellent on 
one International Band and non -existant on another, 

MODELS C-16, RC -16, 
SK -16; Ch. .IC -16 

this condition will change from one hour to the next 
and also with the time of year. 
Your FM Broadcast bard is marked E and is calibrated 
in channel numbers; these channel numbers were as- 
signed by the Federal Communications Commission for 
the convenience of the general public. However in 
many parts of the country FM stations use a frequency 
designation so that we reprint at the end of this Manual 
a conversion chart to show the relation between chan- 
nel number and frequency in megacycles. 
The push buttons are for your convenience in selecting 
stationb without the bother of making the exact tuning 
adjustments necessary for best reception. There are 
seven buttons and each button may be set for a station 
at any point on the dial. We do not recommend the 
use of the push buttons for 'Short wave stations. To set 
the push buttons this exact procedure should be fol- 
lowed. A screwdriver will be needed. 

J 

1. Turn on the receiver and allow ten minutes to 
warm up; more time is desirable. 

2. Remove the push button by pulling straight out. 
A hooked instrument will be of assistance. 

3. Loosen the LOCK SCREW at least one half turn. 
4. Using the screwdriver with the blade in the screw 

slot, push the mechanism in firmly. Hold in during 
step 5. The mechanism may bihd at first and you 
must use sufficient force fo break it loose so that 
the push buttom and TUNING control wheel are independent, that is, the TUNING control does not 
try to push the button mechanism outward when 
the pointer is tuned across the dial. 

5. Tune the pointer past the desired station, then 
back to the desired station and make the tuning 
adjustment as carefully as you know how. 

6. Tighten the LOCK SCREW. 
7. Check the setting of this push button by tuning 

away from the station manually then push the 
button down firmly maintaining pressure until the 
pointer moves to the position it had when the 
LOCK SCREW was tightened. If the station is not 
tuned in perfectly repeat steps 2 to 6 carefully. 

8. Adjust each of the seven buttons, or as many as 
you need, exactly as outlined above. 

Any button can be set for any pointer position, how- ever, you will find it more desirable to select the button 
nearest the pointer position so that each button may be more easily identified with the station. For example, the 
"M" button will be set for a station at the left of the dial, the "W" button will be set for a station near the center, etc. 
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MODELS C-16, RC -16, 
SK -16; Ch. JO -16 

6AL5 

6BA6 

UK -18 
FM DET 

6AL 5 

CE -14 

6U5 

6C4 

KB -17 

UK -19 UK -19 UK -19 
AM DET AM AM 

2 ND IF I S7 IF 
UK -17 FM FM 

3RDIF UK -17 UK -17 
V6 6V6 5Y3 5Y3 

CE -10 

KB -12 

ET -7 

G -A - A. 

KB -18 
CLEAR CAP 

KB- II 

LOOP 
XC-4 RW-II 

GLASS 
AD -27 
FOIL 

AD -26 

CV -17 
FM TRIMMERS 

OSC- MIXER- RF 

RV -16 

KB -4 

6C4 

SPEAKER XC-8 
XT -6 

UK -20 UK -21 UK -22 
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MITCHELL PAGE 20-1 

I.0D'í1, 12 60 

CONTROLS AND OPERATION 

LAMP SWITCH. The switch located in lamp socket must be turned 
in a clockwise direction to secure the three intensities of light if a 
three light bulb is used. If a standard single light bulb is used only 
one intensity of light will be obtained. 

TUNING RANGE 

This receiver is designed to operate over the standard broadcast 
band which extends from 535 to 1720 Kilocycles (KC) (174 to 560 

Meters) and includes some police channels. 

REPLACEMENT OF TUBES 
(See Figure 1) 

Remove the shades and lamp bulb to prevent damage. Next loosen 
screw H and slip off washer G and the dial F. Next unscrew E and 
the screw next to it. (These screws have red heads). At the top of 
lamp just below the lamp socket, will be found nut A which must 
be loosened sufficiently to allow collar B to be moved high enough 
to allow the two halves of the lamp base to be separated. 
If tubes are removed from their sockets for test or replacement 

purposes, make certain that each tube is placed in its proper 

socket. (See tube layout diagram in the base of the lamp). 

Failure to replace the tubes in their proper sockets may result in 

damage to the tube, or the receiver, or both. 

SERVICE DATA 
asina r. 

Lack of sensitivity and poor tone quality may be due to any one or a combination of causes such as weak or defective tubes or speaker, 
open or grounded bias resistor, bypass.condenser, etc. Never attempt to rbalign set until all other possible sources of trouble have been 
first thoroughly investigated and definitely proved not to be the cause. 
NOTE: IT IS ABSOLUTELY NECESSARY THAT AN ACCURATELY CALIBRATED TEST OSCILLATOR WITH SOME TYPE OF OUTPUT 
MEASURING DEVICE BE USED WHEN ALIGNING THE RECEIVER AND THAT THE PROCEDURE BE CAREFULLY FOLLOWED, OTHER- 
WISE THE RECEIVER WILL BE INSENSITIVE AND THE DIAL CALIBRATION WILL BE INCORRECT. THE TRIMMERS WILL BE REFERRED TO 
BY THEIR FUNCTION AS INDICATED ON THE PARTS DIAGRAM. 

ALIGNMENT PROCEDURE 

GENERAL DATA. The alignment of this receiver requires the use of 
a test oscillator that will cover the frequencies of 455, 600, 1400 and 
1720 KC and an output meter to be connected across the primary or 
secondary of the output transformer. If possible, all alignments 
should be made with the volume control on maximum and the test 
oscillator output as low as possible to prevent the AVC from 
operating and giving false readings. 

CORRECT ALIGNMENT PROCEDURE. The intermediate frequency 
(I.F.) stages should be aligned properly as the first step. After the 
I.F. transformers have been properly adjusted and peaked, the 
broadcast band should be adjusted. 

I.F. ALIGNMENT. Remove the chassis and loop antenna from the 
cabinet and set them up on the bench so that they occupy exactly 
the same respective positions on the bench as they did in the 
cabinet. Care should be taken to have no iron or other metal near 
the loop. Do not make this sét-up on a metal bench. With the gang 

condenser set at minimum, adjust the test oscillator to 455 KC and 
connect the output to the grid of the first detector tube (12SA7) 
through a .05 or .1 mf d. condenser. The ground on the test oscillator 
should be connected to the ground buss, indicated on the circuit 
diagram. Align oil three I.F. trimmers to peak or maximum reading 
on the output meter. 

BROADCAST BAND ALIGNMENT. Connect the test oscillator to a 
dummy loop which can be made by coiling 2 turns of hookup 
wire about 6" in diameter. Place this dummy loop about a foot 
from the loop on the receiver and in the same plane as the re- 
ceiver loop. With the gang condenser set at minimum capacity, 
set the test oscillator at 1720 KC, and adjust the oscillator (or 1720 
KC trimmer) on the gang condenser. Next-set the test oscillator 
at 1400 KC, and tune in the signal on the gang condenser. Adjust 
the antenna trimmer (or 1400 KC trimmer) for maximum signal. 
Next set the test oscillator at 600 KC, and tune in signal on con- 
denser to check alignment of coils. 
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MONTGOMERY WARD PAGE 20-1 
MODEL 84BR-2726B 

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. 

» 18--7. air ti ie ea 
G 

IIIIIIIIIIIIIIIIIIIIIIIIDIIIIIIIIIIIIIIIIIIIIIIII 

C 
ON-OFF SWITCH \ -rump.* 

AND RADIO-Qr+orq KNoe 
voLu.E CONTROL s SWITCH 

TONE CONTROL 

TUNING SHAFT 

CORE 

12ÁT7 

C1e 

T5 

C19 

TUNING BRACKET 

T6 CC T3 C1 

EM. OSC. 
COIL COIL 

T7 T4 

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

B.0 ANT. COIL 
T2 

F.M. ANT. COIL 

6BA6 
V1 

DwL 4.2220-. 

AM Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 

Tube and Lamp 
Complement 

Automatic Chang 

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. 

2 wafts, 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). 

er See Manual 5068A. 

Clamh-....- 

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 
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PAGE 20-2 MONTGOMERY WARD 
MODEL 84BR -2 726E 

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 are based on an imum treble. 
output of I/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 ADJUSTMENTS TO BE MADE 
RADIO 

ADJUST FOR 

455 Kc. Use 
2400 

microvolts 

Pin No. 1 of 
6BÁ6 No. 2 

and ground 

Primary and Secondary of T9 AM windings. 
See top and bottom views1/2 Maximum output Shwaft ld ou be 

455 Kc. Use 
70 microvolts 

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 

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. 

RATIO DET 
TRANS.o 

160 

'DIAL SCALE 
m 

6AL5 rJC9llI hill 

r 
i _- n 

vs 6AQ5 
V7 

o e © ©, * 
PR 
i l © 

© 
o ® 

Ç] ki oo -POINTER 

6BÁ6 
Va 

@.s 
© o O 
eo O o© 

00 
6AT6 

v5 
e ` BRACKET 

® SCREW Ä 
IG n 

TAPE 

° ' 

Scr TUNING 
J 

PINION APE GUIDE M 

BC 
o 

© 

6 O 

, 
FAA 

TAPE GUIDE 
SHAFT GEAR BRACKET 

2. 

ecc -- -_- 
T8 

2uD I.F v3 

TRANS.6BA6 

79 

151- If 
TRANS. 

owc N ,,,,, . 

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. 
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MONTGOMERY WARD PAGE 20-3 
T°?ODEL 84BR -272 6B 

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 

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 

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 
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 wífhin 
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 xx. 

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. 

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 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 end 

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

e John F. Rider 
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MONTGOMERY WARD PAGE 20-5 
MODEL 8;j}3R-2726B 

REPLACEMENT PARTS LIST 

Ref. No. Part No. 
Qty. 

Description Used 
In Set 

Ref. No. Part No. 
Qty. 

Description Used 
In Set 

TUNER CHASSIS PARTS 
CONDENSERS 

C51, 46 
C48 
C25, 47 

C -BD -10774 
C -8J-11321 
C -8G-13131 

.02 x 400 volts, 20% 2 

.02 x 600 volts, 20% 1 

100 mmf, ceramic, 10% 2 

CIO 
C1,4, 11, 

A_8E-13575 
A -2M -I 2618 

Trimmer condenser 
Trimmer cond. plate 5 

C24, 40, 53 
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 -I1732 470 mmf, ±20% 2 C22, 23 C -8G-12160 91 mmf, ceramic, 5% 2 

C2 C -BG -13695 1000 mmf, ±20% 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 

C21, 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% I C36 C_8G-11891 51 mmf, ceramic 
C17 
C12 
C6 
C56 
C15 
CI3 
C44 

C -8G-11731 
C -BG -13017 
C -8G-11484 
C -8G-11789 
A -8G-12495-6 
A -8G-12495-4 
C -8D-11304 

1500 mmf, ±20% I 

15 mmf, +10% I 

50 mmf, ±10% I 

10 mmf, ±10% I 

4.7 mmf, ±20% 
2.2 mmf, ±20% I 

.02 mfd, 200 volts, ±20% I 

RESISTORS 

R30, SI 

R34, SA, SB 

R32 
RI 5, 18 

A-I0A-13I 14 

A-1 IA -13115 

C -9B1-27 
C-981-48 

RESISTORS 
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 
RI 
R3 

R5 

R6 
R9 
R2, 11 

RIO 
R23 
R7 

R12 

C -9B2-79 
C -9131-2I 
C_9B1-52 
C -9B1-17 
C -9131 -II 
C-981-19 
C -9B1-31 
C -9B1-62 
C -9B1-34 
C-981-50 
C -9B1-45 

27K ohms, I watt, 10% 1 

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

150 ohms, 1/2 watt, 10% 1 

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% 1 

COILS 

R14 
RI9, 16 
R24, 28 
R21 

R8 

R22 
R29 
R3I 
R25, 27, 33 
R35 
R26 
R13,20,17 

C -9B I -31 

C -9B2-78 
C -9B1-80 
C -9B1-79 
C -9B2-71 
C -9B1-23 
C -9B1-21 
C-9BI-35 
C -9B1-29 
C-981-55 
C-9BI-36 
C -9B1-13 

I megohm, 1/2 watt, 20% 
22K ohms, I watt, 10 % 2 

33K ohms, 1/2 watt, 10% 2 

27K ohms, 1/2 watt, 10 % I 

5600 ohms, I watt, 10 % I 

47K ohms, 1/2 watt, 20% I 

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

4.7 megohms, 1/2 watt, 20% I 

470K ohms, 1/2 watt, 20 % 3 

270 ohms 1/2 watt, 10% 
6.8 megohms, 1/2 watt, 20% 
1000 ohms, 1/2 watt, 20 % 2 

T3 B -13D-13027 FM oscillator coil assembly COILS - 
TI 

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

Core for FM oscillator coil 
FM antenna coil assembly 

T8 B -13A-15473 Input I.F. transformer, combination, 
455 kc. and 10.7 mc. 1 - 

T6 
B-5IA-13058 
B -13C-13029 

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

T9 B -13B-15474 Second I.F. transformer, combination, 
455 kc, and 10.7 mc. I - B-5IA-13057 Core for FM R.F. coil T10 B -13M-15475 Ratio det, coil assembly 

T4 B -I 3D-13030 AM oscillator coil assembly 10.7 mc. - B-5IA-12722 Core for B.C. oscillator coil L3 A -16A-13243 Loop loading coil - B-5IA-12723 Core for B.C. ant. and R.F. coil L4 A-I4MA-I 1066-I Loop antenna ribbon 
12 B -13E-13031 AM antenna coil assembly TRANSFORMERS 
17 
LI 
T5 

B -13C-13032 AM R.F. coil assembly 
A -16A-13033 Choke coil assembly 
B-I3D-12974 AM osc. shunt coil assembly 

MISCELLANEOUS 
B-208-13553 Band change slide switch 

TI2 

TI I 

B -12A-13120 

B-120-13556 

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

Output transformer, for speaker 

SPEAKER 

or 
B-201-12967 Band change slide switch I 

L2 B -18B-13585-1 Electrodynamic speaker, I2 -inch, 
less output transformer I 

A -15B-12997 7 prong, miniature tube socket I MISCELLANEOUS 
A -15B-13430 9 prong, miniature tube socket I 

B -30A -136I I Dial scale 
C -2D-14437 Drive bracket assembly B -5B -I3744 Knob, mahog. or wal."Volume" 
A -25A- 13019 Core grommets, for AM Band 3 

B -5B -I 3745 Knob, mahog. or wal."Zone" 
A-3 M-13020 Insert for core grommet 3 

B -5B-13746 Knob, mahog. or wal. "Tuning" 
A -49A- 12394 
A -2J- 11041 

Spiral spring for FM cores 3 

Pointer tension spring, "M" shaped 
B_5B-13747 Knob, mahog. or wal. "Band 

switch" 
1 

B -2G-13612 Escutcheon, mahog. or walnut 
B-2 D-12316 Tape guide I B- I4M-I1479 Line cord and plug 
B -2J-12922 Rack tape, with teeth and pointer 

bracket I 

A -3A -12933-I 
A -55C- 12935 

Band switch shaft 
Ball bearing 

B -2G-13613 Pointer I 
B -47A- I 1094-4 Pilot lite and bracket assembly 

A-200-150 16 Drive, pinion and lead screw 
assembly 1 

A -46A -I1739 
A -15Ç-13174 

Pilot lite, 6-8 volts, T-44 
Miniature socket, 7 prong 

A-156-10440 Octal socket, 8 prong 
MAIN CHASSIS PARTS A -19B-12644 Loop antenna socket 

CONDENSERS B -7B-13050 
A-I5B-11538 

FM terminal strip 
Speaker socket 

C49B, 49C, 
49A 

A -8C-13555 Electrolytic, 20-20 x 350 volts; 
20 x 25 volts I 

A -199B -I2468 
A-19 B-12170 

Phono motor socket 
Phono input socket 

C50 C -8D-10935 .005 mf x 600 volts I 

C27, 32, 33, C_8D-I0761 .01 mf x 400 volts, 20% 6 

34, 37, 45 RECORD CHANGER 
C57 
C41 
C43 
C52, C26 

C -8D -I0785 
A -8C-13132 
C -8D-10787 
C -8D-10770 

.006 mf x 600 volts, 20 % 
Electrolytic, IO mf x 50 volts 
.001 x 600 volts, 20% 
.05 x 200 volts, 20 % 2 

B-201-16345 246 Changer with cartridge 
Webster V42-2 cartridge 
NE -214 Tandem point needle 

©John F. Rider 
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PAGE 20-6 MONTGOMERY WARD 
MODEL 8i}BR-2733A 

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 

Frequency Ranges 

Intermediate Freq. 
Selectivity 

105 to 125 volts, AC, 60 -cycles; 
Chassis only 122 watts. With 
phono operation 150 watts. 

Broadcast Band -535 to 1620 kc. 
FM Band -88 to 108 mc. 
AM -455 kc.; FM -10.7 mc. 
AM -48 kc. broad at 1000 times sig- 

nal, measured at 1000 kc. 

TUNING SHAFT TUNING BRACKET 

B.0 ye; NT COIL 

F.M. ANT. COIL 

T10 
C50 Tg C56 6BA6 

FM-R.F FM. OSC. 
COIL 

COIL711 T9 

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

CMG N 2210-4A 

raEa,Er+cr .waAATrW 

87 90 91 98 102 106 109 

5' 6 7 8 9 10 12 11 16 
BRWCAST R-4 . KILOCYCLES 

46. 

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

TONE CONTROL VOLUME CONTROL 

MG re rmr 

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. 

Tube and Lamp 
Complement 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. 
6SN7, Push-pull. Driver and phase - 

inverter. 
5U4G, rectifier. 
6V6, output. 
6V6, output. 
T-44 dial lamp (2 used). 

Automatic Changer 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. 

aw.-sep .i.. 

©John F. Rider 
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MONTGOMERY WARD PAGE 20-7 
MODEL .3ILL2-2733A 

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. Tha 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 - 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 
1000 

microvolts 

Pin No. 1 of 
6BA6 No. 2 

and ground 

Primary and Secondary of T4 AM windings. 
See IF views 

Maximum output 
Should be 1/2 watt 

455 Kc. Use 
30 microvolts 

Pin No. 2 

of 12AT7 
and ground 

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- 
ume control 
and ground 

None 
Maximum output 

Should be 1/2 watt 

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 

1620 Kc. 
Use 3 microvolts 

AM Antenna and Ground 200 mmf. 

ADJUST 

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. 

o John F. Rider 
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PAGE 20-8 MONTGOMERY WARD 
MODEL 8t13R-2733A 

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

A non-metallic alignment 

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. 

tool must be used. 

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 

10.7 Mc. Use 
about .1 volt 

CONNECTION TO 

RADIO 

Pin No. 1 of 
6BA6 no. 3 and 

ground 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 

Pin no. 2 of 6AL5 
and ground 

ADJUSTMENTS TO BE MADE ADJUST FOR 

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, 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 u. 

NOTE "B" If 15 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 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 

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 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-2733A 

4 . 0 

o 
E E _ Q. 
O O N - 0.0 0-0 

01 

m o O..1 j a j m Ó m O a 
0 0o C a= o -E u E» o 

óC. N V Ç O N K J 

z 

á 

ó 

º 
á 

c 

z 
4 d 

i 
O L 

M LO 
-N 
CO CO 

Ú(3 

tn 

oz - 

cc 

4= 
cc 

M 
co 

4 
,o 

Un Ln 

M M 

m- Ú 

4 
en 
CD 
e.' 

N 
CO 

m CC/ Q < 
fM-íM- er U)F- c. 

et a 
m 
m 
cc 

- -N N N N 

-- N- t n N N- N 

» d, - t 
213 

c O 4- _O 

C Ó+ 3 S 4 -0 
M 

0° -9 
O m 

3 ç Ó E O en m 
a 2- ÓI c -E ó `- .. 3 v 

ó - É«'m. w ` v ó ó.5. >'= ó m ó 3 `m rn Á°a o oE - w u 
ç 

u 
_ ..a 

Ñ .... i á- 'ci b,,' 

Ñ o 
1.4 

t e E 3333 
0 u °Ó Uc+ ÚN u (7 U N -ñ -V w V 0 4.0 N V U O Ñ C 

m c -7.-- Ó+ó+ó Os g m m ú c- E 0- m Ñ Ó D_ _.13,,,°.>: Ñ 
Ñ E E 4 gL.c ^1 ám+ O x ó0c O E.c 

m a 3:1i'-1-2! - a T 
V C ^ m ú N O O C -D _x O O iA M 0 Ó Ó Ó -gi U - I. =1315:2 ú' á á+ m 0 0 0 V o í4i m `V c c c c 3 m qï-._ = p c 2-2 -2 m -7 3 Z YYYYw<tnp: mo_o_ -ncoQLL100_0_ce 0 N 

Dg 
Ya O 
S ̂  ^ P f u' Pm nO 440 

Ln c, ep.níOntnpó W M -M M Y -N 4D rn N-- V' -O Y 7 M M c '^ -¡"---- i --U<<( :i :73 mmmm m m m nó O Y< 0 M tn n.O Vf t0 O 0Ó O O tn N ln ,fl r M N 7 In N ]e f. - 
mmtñmQmQ<Q<m<Q mQQQQQQ<Q 

N - - - - - -N N N -N -N N N - -M -N 
O m q ` 

m > ç -ci 
c U 

4 -O m 
E lon x g E t »- m 

V 7) ..e O Ú _O q o w EE _u Eu u a1AE 
> ° -x : o > M « r0 NÉ ''- g E 

`.- a 0 0 0 0 « O .- O q m g á u_ m 0 
u x0 >> >>> i ú>> ú m u m'E ° m 

< o g o O u u > 
->Mxx.0.0 00-00p>.pMw E -É _ -oCTVf p O OC -.57:.0_,, x x -av xNN Qo x E É E E EtV u ó 0 

E x x x x ú x E0 E E q ..- 
u 

m .-.'((,E22, - to O to un m N o 0 O O O O N,U m N 
w IV -0 0 0 0 0 0 0 W O O p 4- O M 0 0 -- V 1- M :2 W N W 

Cg 

> ó .- 

P O M V1 - MI O. O O N- Ns0 
mn 

P O --sm er f rO( m. co 
e.nO)MeNn°'N OONt`r43 CD er OntO P' O- o O O O O 1 n M- M- M M M_ Ñ - N 

De)p[] DOOpUUC9 (9U C9Ct`itiU 4 CO co CO CO OO 07 CO Co 00 CO N O! c0 00 4 4 00 4 OD CO 
UUUU UUUUU<U<U UUUUU« 

xi NiCD N 
Ú v/p,,Úá Ú ÚÚ 

N...7- ei- 
Ide Ul r1 st th 

O- Il; p 4 -N 10 - «,,, A. O n O 1!f V1 
0000e4000000000MM InMMMIn 
UUÚUUUUU 

O 

-o 
1 4 

V 
C 

Ñ 
c 
0 

_c 4 
-10 a 
4 C 
O 

q 

`c E ° 

3 ó á 3 
4 3 ó ó= \ 3 

q 4 Q 
N 4 3 3 4 ó 3 3 \ _\ - N 3 3 3-..;,....,,,,..,:z.....7..... \ 3 3 \ E\\ o-= r s 

U 
o 

ó_c Cl És ó+É É Es C És_Ec É É mY uu m° o ó o m GS Es o ór ó,oSr 
E m 

Otpn c Ñ4ÓÓÓ^YY °YÓ EY EÓ YO 
> HO -OO-ti: 

-O M .1.- M ri. 

4 
Mn4-n - N - N 

N o 
43 -0 stM41n00 4-PO M-.00 N 
f+/OÇO00.Oe+f 00n et 00Cid MN(n.ONIn 

Ñ m CO CO m m m m CO m m CO CO m CO m CO CO 
Cr; P Cr P O P P P P O. O` P O. O. O. O- P 
UUUUUUUUUUUUUUUUU 

n 0..1-4 -0n-O 
en- 

r4 ne 
N 

in1N Kee 1' C ce C C IY 

n - N N- evi O M O t n a l n 0` N O.O co N M N Met er M M N N-- eV N-- Y m M 
CC Oc Ccc eKaeocceoece ceoececeocccce ce ce 

- y' - 1 O N M 1 n N- V I -N N---- N N M 
O .- m 

m e 
ú u 

'O m - V LL 

q m Ñ Ñ 
u 0 0 Á o 

ó o_li. .°u - ii -g > .. rn 

7.«Q EEE çó Á.'u'uua 4 333\3ó33é LLuoo á >> w o -q-. E E E- 0 4 C u . 
V1 cc m- Uw Q m m m E 4 ó ó E_+ 3 N 3\- 3 c ucc cc Á 4 rn 

F ~ G g g 
E 4 

U U u m m m.4 0 -\_ É\ _ _- G gG'0` O C VV = S'C'C C O 

. LL Q. dV°- u Ó .. V V V V m> N u; 4; _ E -r - - ALL cLL uLL om m m OE E ó m: 
IL N4( 

lu 
m m m E E É É É É É.:ó cr, rrs ór ° m t É ó ós N M: c º LL.º u: cLL ° 

W 
o 0) i5. ° c- 

W G .E E 
É óiñ 3,-2208g áÓÓ t011U10^.n! EN ~ ñÑtOnÓ E^'.óo-tonmó O f m ä2 óU óUU ó áQ 0 m 

Z Z ¡-H 3- -J UNv-- - -tnvNe N NN-v--M-M-M- V LLULLUtLLUmUmmU W tAnPJCF10 
o W V = V N Ci N 

1- eil) -O Y 
rn 4 4 tn,O.O n NIn- m. sr ln j> ce 1.044P nY N -NM =i 4^O N O 

-O --- M P O M- 4 0- O 4 p In N 1n N{n 0^ ( M O n N P a O N M 
M-O,O.0-01..ON P. C3 et er Y 02 r, OOp 00 O O O M N 4 N V N N N N -M M -M-NN4- O--NlO- CD Un V' M M MM M M N M M N N M M 

n NIn--M P' 4 .O -O n ------ --- --- N- 

22 ï2>ï((9U U U C9U (9U U 0 mmmmmmmmmmmm <QM<OQI+rÚQ mmm- 4 O < P P M 
OO N N ln,O.OM 444 (.50000400 m 4 PO` 0 O. 0-0-0 O. O. ce ce O -In - 4- me c,V1 N M 
QQ QQmQQ(JÚÚ (ÚÚ<QÚÚ ÚVÚÚÚÚ(ÚÚ(VÚ mmmaó dab mkeñ0Ó0Óm ci<Qm«< 

C2 v 
-o 

o - CO 

I^cl - U tn 
(*)-(.43 U 4.o O 0: .6 - _NO -M Ill M 

In tn O In to N .O - -M 
U U `l'U ou (wu ̀ /'UU UUUUU 

O 

Ul 
sr- M N co N ms sm ce s, n 
ceIrce ce ce Ce ce ce ce ce ce e 

e John F. Rider 

www.americanradiohistory.com



MONTGOMERY WARD PAGE 20-11 

MODEL 841A -2725A 

ALIGNMENT PROCEDURE 

Removal of the receiver chassis from the cabinet requires 
the use of other calibration means than the dial glass. Cali- 
bration strips mounted on the pointer rails are provided for 
alignment purposes. 

To use these calibration strips, it is necessary to remove 
the dial plate (brown metal cover) in the following manner: 

1. Remove dial pointers. Pull them straight out of their 
spring clips. 

2. Remove the two dial lamp sockets. 
3. Remove dial plate fastened to the chassis with seven 

sheet metal screws. 

With the variable condensers fully meshed, the right hand 
side of the pointer carriage wjil be indexed to zero on the 
calibration strips. 

The receiver is equipped with AUTOMATIC FREQUENCY 
CONTROL on the FM band to compensate for mechanical 
variations in the pushbutton mechanism. The correction factor 
is approximately 5 times. AFC takes hold 100 kc before the 

ALIGNMENT 

station frequency is reached and releases before tuning 450 

kc passed the station frequency when receiving a 0.1 volt 
signal. 

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. 

CHART 

POINTER 
I INDEX 

CARRIAGE 
928308 

Calibration strip detall. 

Dummy Signal Generator 
Step Antenna Coupling 

Signal 
Generator 
Frequency 

Band 
Switch 

Pos. 

Radio 
Tuned To 

Cal. 
No. Adjust Remarks 

1 0.01 mfd. cop. To stator plates of center 455 kc BC" 1000 kc 
section of AM tuning cop. 

55 S3, 56, Adjust for max. output. TREBLE tone control 
52, 55, set at No. 1. 

SI & s4 

2 0.01 mfd. cap. To stator plates of center 10.7 me (No "FM" Mid -scale 
section of FM tuning cap. modulation) 

55 59, 512, Adjust for max. AVC voltage as measured 
513, 58, between pin No. 7 of 6AL5 and ground with 
511, 57 a 20,000 ohm per volt meter. 
& 510 

3 0.01 mfd. cap. To stator plates of center 10.7 me (No 
section of FM tuning cap. modulation) 

4 Std. RMA To terminals "A" and "G" 1500 kc 
dummy on ant. term. strip. TS1. 

600 kc 

5 Std. RMA To terminals "A" and "G" 16 me 
dummy on ant. term. strip. T51. 

6 Std. RMA To terminals "A"and "G" 18 me 
dummy on ant. term. strip. 751. 

15 Inc 

7 Std. RMA To terminals "A" and "G" 12 me 

dummy on ant. term. strip. TS,. 
9 me 

Mid -scale 55 514 Adjust for zero voltage as measured be- 
tween ¡unction L16 and C34 and ground with 
a 20,000 ohm per volt meter. 

1500 kc 82 

600 kc 15.5 

16 mc 84 

18 mc 94.5 

IS mc 7.5 

12 mc 91.5 

9 mc 6.5 

F', H, Adjust for max. output as in step 1. 

and I 

G. 

E', R, Adjust for max. output as in step 1. 

and S 

and N 
8', P 

and O 

Adjust for max. output as in step 1. 

C', J. Adjust for max. output as in step 1. 

and K 

D', L 

8 Two 150 ohm To terminals "D" and "D" 108 me 
carbon resistors on ant. term. strip; one 

150 ohm resistor in each 
lead. 

Note-Calibration adjustments. 

Bottom view showing alignment points. 

PWR.-BASS vOLUME AM 
CONTROL CONTROL TUNING 

108 mc 

PM PNDNo-BAND TREBLE 
TUNING CONTROL CONTROL 

83.5 T', U, Adjust for max. limiter grid voltage as meas - 
and V ured between pin No. 4 of the 6SH7 and 

ground with a 100,000 ohm resistor in series 
with the voltmeter probe. 

S10 

SII 
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MODEL 84HA-2725A 
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Top view showing component location. 
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PAGE 20-14 MONTGOMERY WARD 
MODEL 8411A -2725A. 

C27 

C87 

C86 

C83 

f R67 C48 % C42 C22 

swJd L11 Rav Ì R41 C45 

R22 R9 R12 

Front view of R.F. chassis showing component location. 

DIAL CORD STRINGING INSTRUCTIONS 
To restring either the "FM" or "AM" dial drive systems, cut a 
five foot length of 9 lb. test dial cord and follow the stringing procedure illustrated in Fig. 4. Note that the start and finish 
of both drives are located at the tension spring on the drum. Index the pointer carriage as described under ALIGN- 
MENT PROCEDURE. 

POINTER IN GANG J 
CLOSET POSITION 

2 TUR 49 

PJrNTER ,N GANG 
CLOSED POSITION 

,TURN9 

Dial cable stringing procedure. 

R75 

R5 

C5, 

47 

C44 

C41 

92C278 
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PAGE 20-16 MONTGOMERY WARD 
MODEL 314.HA-2725A 

Ref. No. 

C-1, 3, 4, 5, 6, 
8, t9, 12, 13, 14, 
15, 16, 17, 18, 
20, 21, 22, 23, 
24, 35, 90 
1C-7, 11, 31, 32, 46AY503F 
50, 51, '93 
'C-7, 34 
C-25 
C-26, 27, 28 
t C-30 
C-33 
C-36 

C-37 

C-38, 39 
C-40, 42, 13, 41 
C-41 
C-45 
C-46, 47 
C-48 
C-49 
C-52, 61 
C-54 
C-55 
C-56, 57, 58 
1-C-59 
C-60, 61, 62 
C-63 
C-65 
C-66 
C-67 
C-68 
C-69, 70, 71, 
72, 73, 74 
C-75 
C-76 
C-77, 78, 79, 
80, 81, 82 
C-83, 84, 85 
86, 87, 88 
C-89 
C-92 

R-1, 2 
R-3 
R-4 
R-5 
R-6, 8 
1 R-7, 1-19, '79 
R-9,1-10, 12, 
13, 14, 77 
1R-11 
R-15, t16 
'R-16 
R-17, 19, 20, 21, 
22, 23, 24 
tR-18, 1-46 
R-26, 27, 28, 29, 
30, 31, 83 
R-32 
R-33, 34 
R-35, 36, 37, 
38, 39 
R-40 
R-41, 42, 178 
R-43, 44, 52, 64 
R-45, 50, 51 
'R-16 
1-R-47, 48 
'R-47,'49 
R-53 
tR-54, 55 
R-54 
1-R-56, '82 
1-R-57 
R-58, 59 
R-60, 1-61 

R-62, 65 
R-63 
R-66 
R-67 
R-68, 69, 70 

46AZ302J 
46A G 1031 
46AY203F 
46AU104H 
46AZ502J 
458099 

4513100 

47A147 
47A148 
47B32103N I 

47A149 
47A150 
47A160-3 
CM20A100K 
CM20A101 M 
CM20A220K 
CM20A220M 
CM20A221M 
CM20A331M 
CM20A470M 
CM30A102M 
CM35A392J 
48C176 
48C175 
44A189 
4.413190 

44A192 
44A 194 
44B195 

448196 

Part No. Description 

CONDENSERS 
46AZ103F .01 mfd. 600 V., tubular paper 

.05 mfd. 600 V., tubular paper 

.003 mfd. 600 V., tubular paper 

.01 mfd. 600 V., molded paper 

.02 mfd. 600 V., tubular paper 

.1 mfd. 200 V., tubular paper 
005 mfd. 600 V., tubular paper 

60-20 mfd. 450 V., 20 mfd. 30 V., 
electrolytic 
40-10 mfd. 450 V., 20 mfd. 30 V., 
electrolytic 
500 mmf. 500 V., ceramic 
1000 mmf. 500 V., ceramic 
10,000 mmf. 150 V., ceramic 
10 mmf. 500 V., ceramic 
47 mmf. 500 V., ceramic 
1.5 mmf. ceramic 
10 mmf. 500 V., mica 
100 mmf. 500 V. mica 
22 mmf. 500 V., mica 
22 mmf. 500 V. mica 
220 mmf. 500 V., mica 
330 mmf. 500 V., mica 
47 mmf. 500 V., mica 
1000 mmf. 500 V., mica 
3900 mmf. 500 V., mica 
Tuning condenser, AM 
Tuning condenser, FM 
570 mmf. trimmer 
Trimmer assembly, ant. stage 

Trimmer, FM, mixer stage 
Trimmer, FM, ant. stage 
Trimmer assembly, osc. stage 

Trimmer assembly, mixer stage 

44A218 Trimmer, FM, osc. stage 
CC3OSH390M 39 mmf. 500 V., ceramic 

RESISTORS 
24A864 
RC65CE470M 
25A571 
RC20AE100M 
RC20AE101M 
RC20AE333M 
RC20AE102M 

RC20AE473M 
RC20AE103M 
RC20AE153M 
RC20AE101M 

330 ohms 5 watts, WW 
47 ohms 4 watts, carbon 
2 meg-ohms, volume control 
10 ohms 1/2 watt, carbon 
100 ohms Y2 watt, carbon 
33,000 ohms 1/2 watt, carbon 
1000 ohms 1/2 watt, carbon 

47,000 ohms 1/2 watt, carbon 
10,000 ohms 1/2 watt, carbon 
15,000 ohms1/2 watt, carbon 
100,000 ohms 1/2 watt, carbon 

RC20AE330M 33 ohms 1/2 watt, carbon 
RC20AE105M 1 meg-ohm'/2 watt, carbon 

RC20AE151M 
RC20AE104K 
RC20AE221 M 

RC20AE222M 
RC20AE223M 
RC20AE221M 
RC20AE331M 
RC20AE681 K 
RC20AE332M 
RC20AE151M 
RC20AE392K 
R C20A E471 M 
RC20AE822K 
RC20AE472M 
R C20A E821 K 
RC20AE473M 
RC20AE683K 
RC20AE474M 
RC20AE394K 
RC30AE104M 
RC30AE333M 
RC30AE173M 

150 ohms 1/2 watt, carbon 
100,000 ohms 1/2 watt, carbon 
220 ohms 1/2 watt, carbon 

2200 ohms 1-/2 wart, carbon 
22,000 ohms'/ watt, carbon 
220,000 ohms 1/2 watt, carbon 
330,000 ohms 1/2 watt, carbon 
680 ohms'/ watt, carbon 
3300 ohms 1/2 watt, carbon 
150,000 ohms 1/2 watt, carbon 
3900 ohms' 2 watt, carbon 
470 ohms '//watt, carbon 
8200 ohms 

f 
watt, carbon 

4700 ohms watt, carbon 
820 ohms' 2 watt, carbon 
47,000 ohms 

f 
watt, carbon 

68,000 ohms watt, carbon 
470,000 ohms 

1 

watt, carbon 
390,000 ohms 

/2 
watt, carbon 

100,000 ohms watt, carbon 
33,000 ohms 1 watt, carbon 
47,000 ohms 1 watt, carbon 

Ref. No. 

R-71 
R-72, 73, 74 
R-75 
R-76 
'R-80 
R-81 
R-84 

T-1 
T-2, 3 
T-4 
T-5 
T-6 
L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L-10 
L-11 
L-12 
L-13, 14, 15, 16 
L-18 
L-19 
L-20 
11-21 

SW -1 

SW -2 
SW -3 
SW -4 

PL.' 
SO -1 
SO -2 
SC -3 

TS -1 
TS -2 

t NOTE -Used only on chassis stamped RUN No. 1. 

NOTE -Used only on chassis stamped RUN No. 2. 
It,,,, Numbers are stamped on rear rhasais apron 

Part No. 

RC40AE223M 
RC40AE103M 
RC40AE333K 
24BG331 E 

RC30AE683K 
RC30AE068K 
RC40AE680M 

Description 

22,000 ohms 1 watt, carbon 
10,000 ohms 2 watts, carbon 
33,000 ohms 2 watts, carbon 
330 ohms 10 watts, WW 
68,000 ohms 1 watt, carbon 
6.8 ohms 1 watt, carbon 
68 ohms 2 watt, carbon 

TRANSFORMERS AND COILS 
50C208 
50C209 
50C210 
52C151 
55B086 
518905 
518906 
518907 
518908 
518909 
51B910 
5113911 
518914 
51B915 
518916 
538008 
538009 
53A106 
53A115 
57C106 
57C108-1 
568082 

Transformer, FM detector 
Transformer, interstage IF 
Transformer, 1st IF 
Transformer, power 
Transformer, audio output 
Mixer coil, SW band 
Antennn coil, BC band 
Loading coil, loop 
Oscillator coil SW band 
Antenna coil, SW band 
Mixer coil, BC band 
Oscillator coil, BC band 
Oscillator coil, FM band 
Mixer coil, FM band 
Antenna coil, FM band 
Plate choke, osc. stage 
Filament choke 
RF choke 
RF choke, antenna stage plate 
BC loop antenna 
FM folded doublet 
Audio choke 

SWITCHES 
608265 Power & Bass tone switch ass'y 
608264 Treble switch ass'y 
60C266 Band switch 
18A092 Muting switch 

PLUGS AND SOCKETS 
8781625 
10A015 
36A034 
6A277 
6A190 
6A296 
6B297 
86A046 
86A047 
868050-1 

Line cord and plug 
Receptacle, phono motor 
Jack, phono pick-up 
Socket, speaker 
Socket, octal (tube) 
Socket, octal (6V6GT tubes) 
Socket, miniature (tube) 
Socket & bracket, dial light, L.H. 
Socket & bracket, dial light, R.H. 
Socket, cabinet pilot light 

MISCELLANEOUS 
69A169 
69A 104 
75A076 
69C172 
86A037 
69A197 
69B217 
678645 
82B139 
828143 
75A132 
178028 
17A027 
17A029 
17A025 
75A006 
38A017 
7D039 
22D178 
22B179-1 
76A331 
15B093 
15A129 

880277 
88A278 
85C056-1 
87A1615-1 
86A057 
67A765 
L-230200 
P -30S 
115A020 
LT 
115A021 

Shield, tube base (miniat. tube) 
Shield, tube (miniature tube) 
Spring, tube retainer 
Shield, FM coil section 
Shield, dial light 
Shield, pilot light 
Shield, escutcheon 
Carriage, pointer 
Pointer, FM 
Pointer, AM 
Spring, pointer 
Push-button (brown) 
Insert, push-button, lucite 
Insert, push-button, metal 
Call letters 
Spring, dial drive 
Cord, dial drive 
Escutcheon 
Dial glass, upper 
Dial glass, lower 
Clips, dial glass 
Knob (Tuning and vol. controls) 
Knob & pin ass'y (Bandswitch 
and tone controls) 
Terminal strip, antenna 
Terminal strip, loop 
Speaker ass'y 
Transmission line, loop 
Jewel, pilot lamp 
Bracket, pilot lamp 
Record changer motor (60 cycles) 
Pickup cartridge (P -30S) 
Pickup cartridge needle (P -30S) 
Pickup cartridge (LT) 
Pickup cartridge needle (LT) 
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MODEL 8411A -2725A 
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ELECTRICAL SPECIFICATIONS 
Power Supply 105-125 volts AC 60 cycles, 180 watts, 

200 watts with record changer 
Frequency Ranges Broadcast 540-1700 KC 

Frequency Modulation 88-108 MC 
Short Wave "AI' 15-18 MC 

"BIT 9-12 MC 
"C" 5.8-18 MC 

Intermediate Frequency AM - 455 KC 
FM -10.7 MC 

Antennas AM - Built-in Loop 
FM - Built-in Doublet 
Provision for external antennas 

- Iton S --efts--W" L"bL5-y 

Schematic diagram (Run No. 7) 

Power Output 10 watts (Undistorted) 
Speaker 15 -inch P.M. 
Voice Coil Impedance 8 ohms 
Record Changer See Manual No. 5046 
Tube and Dial Lamp 
Complement 6BA6 R.F. Amplifier 

6BE6 Mixer 
6J6 Oscillator/A.F.C. 
6SG7 1st I.F. Amplifier 
6SG7 2nd I.F. Amplifier 

6SG7 { FM - I.F. Amplifier 
AM - 2nd Detector 

6SH7 FM I.F. Amplifier 

ro 53V 
AAIFn 

IS c5.1 

POP -O 

T -Irrx 
- 

uI [G1'!!I 

e 

) 

6AL5 FM Detector 
6J5 1st Audio Amplifier 
6J5 2nd Audio Amplifier 
6507 3rd Audio Amplifier 
6507 Phase Inverter 
6V6GT'G Power Amplifier 6V6GT/G 
5U4G Rectifier 
Mazda No. 44 Dial Lamps 
Mazda No. 47 Pilot Lamp 

RECORD CHANGER: See Seeburg I''odel L, Pages 
RCD.CH. 15-18 through RCD.CH. 15-38. 
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GENERAL DESCRIPTION 
This model is a 14 tube (plus rectifier tube) superheterodyne 
console radio with nn automatic record changer. A built-in 
loop provides signal pick-up for the standard (540-1700 kc) 
broadcast band. A built-in folded doublet type antenna with 
300 -ohm transmission line serves primarily as the FM antenna 
and also as a pick-up for the shortwave bands. Separate 
manual tuning controls are provided for FM and AM (includ- 
ing SW) reception. Two sets of five mechanical pushbuttons 
are provided for FM and AM automatic tuning. Automatic 
frequency control is provided for FM reception to compen- 
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Schematic diagram (Run No. 2) 

sate for thermal drift and mistuning encountered with push- 
button control. Separate bass and treble controls are used 
to provide maximum tone control over the response of the 
audio system. The band switch provides for selection of five 
frequency channels and phono operation. The five frequency 
channels consist of the FM band (88-108 mc), the AM or 
broadcast band (540-1700 kc) and three SW (shortwave) 
bands (15-18 mc) (9-12 mc) and (5.8-18 mc). The first two. 
shortwave bands are "spread bands" to provide more de- 
sirable tuning in the SW broadcast bands. 
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INSERTING CALL LETTERS 

1. Slide out metal insert 
from translucent button 
assembly. (See Fig. 3.) 

2. Insert desired call letter 
tab. 

3. Replace metal insert be- 
hind call lettér tab. 

4. Replace translucent in- 
sert assembly into push- 
button mechanism. 
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6a07 C 
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TRANSLUCENT 
IN 

92A286 

Cali letter installation. 
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MONTGOMERY WARD PAGE 20-25 
MODEL LM -2727A 
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Fig. 8. Bottom view of receiver showing component location. 
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PAGE 20-26 MONTGOMERY WARD 
MODEL 814A -2727A 

Cs4 

418 

19 416 C47 C76 C76 T7 C74 C7o C72 C73 C71 Cev 

C, ¿, C, SC, C, SO, ¿ C: ib SO 
Fig. 9. Top view showing component location. 

ip. 10. Front view of R.F. chassis showing component location. 

C-7 

C'.ìb 

R30 C68 C69 C71 C73 C72 C70 C74 R14 ¡ 5V'13eI R67 / C4e / C42 C22 C670 

R7 

R5 

C43 

C53 

C46 

C67 

R42 

1 C49 

C4 

67c 
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MONTGOMERY WARD PAGE 20-27 
MODEL 8411A -2727A 

175 
130 
6.3 AC 

o 
o 
-5 
3.5 

V2 

ELECTRICAL SPECIFICATIONS 
Power Supply 105-125 volts AC 60 cycles, 180 watts, 

200 watts with record changer 
Frequency Ranges . .... Broadcast 540-1700 KC 

Frequency Modulation 88-108 MC 
Short Wave "A" 15-18 MC 

"B" 9-12 MC 
"C" 5.8-18 MC 

Intermediate Frequency AM - 455 KC 
FM- 10.7 MC 

Antennas AM - Built-in Loop 
FM - Built-in Doublet 
Provision for external antennas 

Power Output __ ._ __...__ ._.10 watts (Undistorted) 
Speaker 15 -inch P.M. 
Voice Coil Impedance 8 ohms 
Record Changer See Manual No. 5046 
Tube and Dial Lamp 

BOTTOM VIEW OF CHASSIS 

N 
O 

413 

CM 

O 
Q 
N) 

UJ 

O f 
N 

V4 

6SG7 
Q I.F. 

O 0 0 0 

270 
6.3AC 

150 

2.8 

0 
2.8 

o 

VI5 
5U4G 

RECTIFIER 

NC 

400 
NC 

400 
NC 

-9 
425 AC 

NC 
-9 

425 AC 

V5 

6SG7 
2ND IF 

o 

260 
6.3AC 

150 

2.8 

0 
2.8 
0 

320 
o 

o 

21 

6.3AC 

NC 

o 
290 

V6 

6SG7 
FM 3Ry IF 
AM 2 ND OCT 

VI4 
6V6GT/G 

AUDIO OUTPUT 

VI3 
6V6GT/G 

PUT 

V12(urj 
06SQ71NVERTER 

0 

0 Q © Q 
6.3AC Q i OK 

190 

00 0 0 0 2,4! 
M 

R 

V7 ó 
6SH7 

M , 
4THIF 

V3 
6J6 

OSC. - AFC. 

6.3AC 
o 
o 

- 22 

-0.6 
85 

265 

VI 

6BA6 
R.F AMP. 

o 

#5 
o 

#5 
0 

6.3AC V8 FM 

6 AL5 DET. 

0 

NC 

4 

o 
150 

o 

165 

85 
6.3AC 

o 

6.3 AC 

21 

o 

o 
320 
290 

0 

VII AU O 
6SQ7 AMP 

140 
6.3 AC 

o0 

o 

1.5 

0 
0 
0 

6.3 AC 

130 
NC V10 

6J 5 0 2ND 
AUDIO 
AMP 

V9 

6J5 
IST 

AUDIO 
AMP 

NOTES 

READINGS TAKEN WITH AN ELECTRONIC 
VOLTMETER WITH LINE VOLTAGE 117V AC. 

ALL READINGS DC. UNLESS OTHERWISE 
SPECIFIED. 

W APPLICATION OF TEST LEAD TO THIS 
TERMINAL MAY CAUSE REGENERATION. 
NOT RECOMMENDED. 

6BE6 NC. - NO CONNECTION 

MIXER 

255 
125 
1.2 

0.6 
o 
o 
6.3 AC 

M DUE TO NOISE; SUBJECT TO 
CONSIDERABLE VARIATION. 

READINGS FOR TERMINAL ON TUBE V-3 
AND ALL TERMINALS FOR TUBES V-6 
AND V-8 ARE TAKEN WITH WAVE 
SWITCH SET AT FM. 

Fig. 11. Tube socket voltage chart. 

Complement 6BA6 R.F. Amplifier 
6BE6 Mixer 
616 Oscillator/A.F.C. 
6SG71st I.F. Amplifier 
6507 2nd I.F. Amplifier 

6SG7 
{ 

FM - I.F. Amplifier 
AM - 2nd Detector 

6SH7 FM I.F. Amplifier 
6AL5 FM Detector 
6J5 1 st Audio Amplifier 
6.15 2nd Audio Amplifier 
6507 3rd Audio Amplifier 
6SQ7 Phase Inverter 
6V6GT/G Power Amplifier 6V6GT/G 
5U4G Rectifier 
Mazda No. 44 Dial Lamps 
Mazda No. 47 Pilot Lamp 

920311 

° John F. Rider 
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PAGE 20-28 MONTGOMERY WARD 
MODEL 81HA-2727A 

Ref. No. 

C-1, 3, 4, 5, 6, 
8, 12, 13, 14, 

15, 16, 17, 18, 
20, 21, 22, 23, 
24, 35, 90 
C-7, 34 
C-11, 3l, 32, 
50, 51, 93 
C-25 
C-26, 27, 28 
C-33 
C-36 

C-37 

C-38, 39 
C-40, 42, 43, 44 
C-41 
C-45 
C-46, 47 
C-48 
C-49 
C-52, 64 
C-54 
C-55 
C-56, 57, 58 
C-60, 61, 62 
C-63 
C-65 
C-66 
C-67 
C-68 
C-69, 70, 71, 
72, 73, 74 
C-75 
C-76 
C-77, 78, 79, 
80, 81, 82 
C-83, 84, 85 
86, 87, 88 
C-89 
C-92 

R-1, 2 
R-3 
R-4 
R-5 
R-6, 8 
R-9,.12, 
13, 14, 77 
R-15 
R-16 
R-17, 19, 20, 21, 
22, 23, 24 
R-26, 27, 28, 29, 
30, 31, 83 
R-32 
R-33, 34 
R-35, 36, 37, 
38, 39 
R-40 
R-41, 42 
R-43, 44, 52, 64 
R-45, 50, 51 
R-46 
R-47, 49 
R-48 
R-53 
R-54 
R-55 
R-58, 59 
R-60 ' 

R-62, 65 
R-63 
R-66 
R-67 
R-68, 69, 70 
R-71 
R-72, 73, 74 
R-75 
R-76 
R-79 
R-80 
R-81 
R-82 
R-84 

T-1 
T-2, 3 
T-4 
T-5 
T-6 
L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
-7 

Part No. Description 

CONDENSERS 
46AZ103F .01 mfd. 600 V., tubular paper 

46AZ302J .003 mfd. 600 V., tubular paper 
46AY503F .05 mfd. 600 V., tubular paper 

46AG 103) 
46AY203F 
46A Z502.1 
4513099 

458100 

47A147 
47A 148 
47B32103N1 
47A 149 
47A150 
47A160-3 
CM20A100K 
CM20A 101 M 
CM20A220K 
CM20A220M 
CM20A221 M 
CM20A470M 
CM30A102M 
CM35A392J 
48CI76 
48C175 
44A 189 
44B190 

44A 192 
44A 194 
448195 

.01 mfd. 600 V., molded paper 

.02 mfd. 600 V., tubular paper 

.005 mfd. 600 V., tubular paper 
60-20 mfd. 450 V., 20 mfd. 30 V., 
electrolytic 
40-10 mfd. 450 V., 20 mfd. 30 V., 
electrolytic 
500 mmf. 500 V., ceramic 
1000 mmf. 500 V., ceramic 
10,000 mmf. 150 V., ceramic 
10 mmf. 500 V., ceramic 
47 mmf. 500 V., ceramic 
1.5 mmf. ceramic 
10 mmf. 500 V., mica 
100 mmf. 500 V. mica 
22 mmf. 500 V., mica 
22 mmf. 500 V., mica 
220 mmf. 500 V., mica 
47 mmf. 500 V., mica 
1000 mmf. 500 V., mica 
3900 mmf. 500 V., mica 
Tuning condenser, AM 
Tuning condenser, FM 
570 mmf. trimmer 
Trimmer assembly, ant. stage 

Trimmer, FM, mixer stage 
Trimmer, FM, ant. stage 
Trimmer assembly, osc. stage 

44B196 Trimmer assembly, mixer stage 

44A218 Trimmer, FM, osc. stage 
CC30SH390M 39 mmf. 500 V., ceramic 

RESISTORS 

24A864 
RC65CE470M 
25A571 
RC20AE100M 
RC20AE101M 
RC20AE102M 

RC20AE103M 
RC20AE153M 
RC20AE104M 

RC20AE105M 

RC20AE151M 
RC20AE104K 
R C20A E221 M 

R C20A E222M 
RC20AE223M 
RC20AE224M 
RC20AE334M 
RC20AE681 K 
R C20A E 154M 
R C20A E332M 
RC20AE392K 
RC20AE822K 
RC20AE471 M 
RC20AE473M 
RC20A E683K 
RC20AE474M 
RC20AE394K 
RC30AE104M 
RC30AE333M 
RC30AE473M 
RC40AE223M 
RC40AE103M 
RC40AE333K 
24BG331 E 

RC20AE333M 
RC30AE683K 
RC30AE068K 

R C20A E472M 
RC40AE680M 

330 ohms 5 watts, WW 
47 ohms 4 watts, carbon 
2 meg-ohms, volume control 
10 ohms 1/2 watt, carbon 
100 ohms Y2 watt, carbon 
1000 ohms 1/2 watt, carbon 

10,000 ohms Y2 watt, carbon 
15,000 ohms1/2 watt, carbon 
100,000 ohms Y2 watt, carbon 

1 meg-ohm Y2 watt, carbon 

150 ohms 1/2 watt, carbon 
100,000 ohms 1/2 watt, carbon 
220 ohms 1/2 watt, carbon 

2200 ohms Y2 watt, carbon 
22,000 ohms 1/2 watt, carbon 
220,000 ohms 1/2 watt, carbon 
330,000 ohms 1/2 watt, carbon 
680 ohms V2 watt, carbon 
150,000 ohms Y2 watt, carbon 
3300 ohms Y/2 watt, carbon 
3900 ohms Y2 watt, carbon 
8200 ohms 1/2 watt, carbon 
470 ohms Y2 watt, carbon 
47,000 ohms i/ watt, carbon 
68,000 ohms 1/2 watt, carbon 
470,000 ohms Y2 watt, carbon 
390,000 ohms Y2 watt, carbon 
100,000 ohms 1 watt, carbon 
33,000 ohms 1 watt, carbon 
47,000 ohms 1 watt, carbon 
22,000 ohms 1 watt, carbon 
10,000 ohms 2 watts, carbon 
33,000 ohms 2 watts, carbon 
330 ohms 10 watts, WW 
33,000 ohms Y2 watt, carbon 
68,000 ohms 1 watt, carbon 
6.8 ohms 1 watt, carbon 
4700 ohms Y2 watt, carbon 
68 ohms 2 watt, carbon 

TRANSFORMERS AND COILS 
53C208 
50C209 
50C210 
52C151 
5513086 
518905 
518906 
518907 
518908 
518909 
51B910 
518911 

Transformer, FM detector 
Transformer, interstage IF 
Transformer, 1st IF 
Transformer, power 
Transformer, audio output 
Mixer coil, SW band 
Antenna coil, BC band 
Loading coil, loop 
Oscillator coil SW band 
Antenna coil, SSW band 
Mixer coil, BC band 
Oscillator coil, BC band 

Ref. No. 

L-8 
L-9 
L-10 
L-11 
L-12 
L-13, 14, 15, 16 
L-18 
L-19 
L-20 

SW -1 

SW -2 
SW -3 
SW -4 

PL -1 

SO -1 
SO -2 
SO -3 

TS -1 
TS -2 

Part No. Description 
518914 Oscillator coil, FM band 
518915 Mixer coil, FM band 
51B916 Antenna coil, FM band 
538008 Plate choke, osc. stage 
53B009 Filament choke 
53A106 RF choke 
53A115 RF choke, antenna stage plate 
57C106 BC loop antenna 
57C108-1 FM folded doublet 

SWITCHES 
608265 Power & Bass tone switch ass'y 
608264 Treble switch ass'y 
60C266 Band switch 
18A092 Muting switch 

PLUGS AND SOCKETS 
8781625 
10A015 
36A034 
6A277 
6A190 
6A296 
6B297 
86A046 
86A047 
86B050-1 

Line cord and plug 
Receptacle, phono motor 
Jack, phono pick-up 
Socket, speaker 
Socket, octal (tube) 
Socket, octal (6V6GT tubes) 
Socket, miniature (tube) 
Socket & bracket, dial light, L.H. 
Socket & bracket, dial light, R.H. 
Socket, cabinet pilot light 

MISCELLANEOUS 
69A169 Shield, tube base (miniat. tube) 
69A104 Shield, tube (miniature tube) 
75A076 Spring, tube retainer 
69C172 Shield, FM coil section 
86A037 Shield, dial light 
69A197 Shield, pilot light 
698217 Shield, escutcheon 
67B645 Carriage, pointer 
828139 Pointer, FM 
82B143 Pointer, AM 
75A132 Spring, pointer 
178028 Push-button (brown) 
17A027 Insert, push-button, lucite 
17A029 Insert, push-button, metal 
17A026 Call letters 
75A006 Spring, dial drive 
38A017 Cord, dial drive 
7D039 Escutcheon 
22D192-1 Dial glass, calibrated 
22B177 Dial glass, control identification 
76A331 Clips, dial glass 
158093 Knob (Tuning and vol. controls) 
15A129 Knob & pin ass'y (Bandswitch 

and tone controls) 
880277 Terminal strip, antenna 
88A278 Terminal strip, loop 
85C056-1 Speaker ass'y 
87A1615.1 Transmission line, loop 
86A057 Jewel, pilot lamp 
67A765 Bracket, pilot lamp 
L-230200 Record changer motor (60 cycles) 
P -30S Pickup cartridge (P -30S) 
11SCO20 Pickup cartridge needle (P -30S) 
LT Pickup cartridge (LT) 
115A021 Pickup cartridge needle (LT) 

©John F. Rider 

www.americanradiohistory.com



MONTGOMERY WARD PAGE 20-29 
MODEL 84WG-2721A 

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. 

L-5 
PARASITIC 

CHOKE 

C 

GBEG 
AM FM CONVERTER 

L-2 R-1 

PARASITIC 
CHOKE 

22. K - 

i 

C-3 

©John F. Rider 

www.americanradiohistory.com



PAGE 20-30 MONTGOMERY WARD 
MODELS : G -2721A, B 
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MONTGOMERY WARD PAGE 20-31 

MODEL 8LWG-2721C 
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PAGE 20-32 MONTGOMERY WARD 
MODELS 84WG-2721A, B, C 

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 

GANG 
CONDENSER 

SETTING 
ADJUST ADJUST 

FOR 

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 
Base 

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 
Base 

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. 
lated signals at the test frequencies listed below. (If a zero «enter 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 
Disc. Pri. (1) 

Note A 
Maximum 
Deflection 

10.7 MC 

10.7 MC 

6BA6 2nd I -F 

Pin 1 and Chassis 
.01 mf FM Rotor Fully 

Open 
Disc. Sec. (2) 

Note B 

6BA6 2nd I -F 

Pin 1 and Chassis 
.01 mf FM Rotor Fully 

Open 
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 I -F Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Same as above .01 mf 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 line an- 
tenna 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 center scale DC vacuum tube voltmeter is to be megohm resistor (R-14) and its junction with the terminal 
connected between chassis ground and the A.V.G. line at strip. Adjust for zero voltage indication. 
the 27 K. ohm resistor (R-11) and its junction with terminal 
skip. A signal of .1 volt must be fed into the receiver for NOTE C-Connect zero center DC vacuum tube voltmeter as in Note 

this adjustment. A. Adjust input to give same output on the zero center DC 

Note output voltage on the zero center DC vacuum tube vacuum tube voltmeter as in Note A. 

voltmeter. 
NOTE D-Remove the 100 K. ohm load resistor and solder the lead 

NOTE B-Disconnect zero Center DC vacuum tube voltmeter from from pin 7 of 6BE6 tube to the band switch before attempt- 
A.V.C. and connect it at the audio takeoff point at the 1 ing to check the antenna and oscillator adjustments. 
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MONTGOMERY WARD PAGE 2 

HODM S 814WG-2721A, B, C 

RECEIVER STAGE SENSITIVITIES 
AM AND AUDIO STAGES 

The table below lists the sensitivity at 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 

FREQUENCY 
COUPLING 
CAPACITOR 

CONNECTION TO 
RECEIVER 

GROUND 
CONNECTION 

INPUT FOR 
.5 WATT 

OUTPUT 

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 6BE6 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 tables 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 are 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 

FREQUENCY 
COUPLING 

TO RECEIVER 
CONNECTION TO 

RECEIVER 
GROUND 

CONNECTION 

INPUT FOR 
.5 WATT 
OUTPUT 

98 MC 300 ohms External Antenna Terminal Chassis 200 Microvolts 
10.7 MC .01 mf 6BA6 1st I -F Pin 1 Chassis 1,000 Microvolts 
10.7 MC .01 mf 6886 2..d I -F Pin 1 Chassis 40,000 Microvolts 

AN 
6BA6"R "P 6BA6" 
I511 F 

©SSeä 
2ND I.F. p 

Ga 0 
`' 

Yo=se: 
°i eC° ¡ó©ßoer .=6BE6 

Ma GS 
©e 

AMNFMV. 

STANDARD 
H -HEATER 

G -GRID 
K -CATHODE 

"P 6AL5,40, " 6V6GT 
DISC. H °0° k H OUTPUT 

G= 

r^ °o ho, f0 iio 

©"" ` ©©"SY3GT 

rocep° óot= 

a r 

/©'©`CT. P, 

AM 2ND ND DET. AVC 
AV6 nips 

TUBE SOCKET SYMBOLS " 
OOr 

Dv-D106E PLATE 
c 

P -PLATE 

..,-:=o:, 

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 ken with 
a 300 voltscaleere aused for plate a0nd screenr-volt Audio 
grid voltages were read with a vacuum tube 

voltages.vott-meter. 

Conditions of measurement are: 
Line voltage 117 Volts AC 
Signal Input 9 P None 

A variation of ±10% is usually permissible. 

ELECTRICAL SPECIFICATIONS FM Sensitivity (For .5 watt output) 
200 microvolts average Power Supply 105-125 volts AC 60 cycles, 60 

watts, 80 watts with record Power Output 4.5 watts maximum 
changer. 2.5 watts 10% distortion 

Frequency Ranges Broadcast 540-1600 KC Loud Speaker 10" PM Dynamic 
Frequency Modulation 88-108 MC Voice Coil Impedance 3.2 ohms 400 cycles 

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

Tube and Dial Lamp 1 6BE6 FM -AM Converter Selectivity AM -50 KC broad at 1000 times Complement 
1 6BA6 1st I -F Amplifier signal, measured at 1000 KC 
1 6BA6 2nd I -F Amplifier I.F. FM -200 KC broad at 2 times 

1 6AL5 FM Discriminator down 
1 6AV6 Audio Amplifier, AM 2nd I.F. FM -800 KC broad at 200 

Detector and AVC times down 
1 6V6GT Audio Output 

AM Sensitivity (For .5 watt output with external 1 5Y3GT Rectifier 
ántenna) 20 microvolts average 2 No. 47 Dial Lamps 
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PAGE 20-34 MONTGOMERY WARD 
MODELS 8 WG -2721A, B 

Ref. No. Part No. 
Qty. Used 

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

Description in Set 

C-36 
C-37 Part of C-1 Gang Condenser 

CAPACITORS 
Jj 

C-39 C -1A 

C-38 26A489 1-8 mmf Trimmer 1 C-1 B 

C-1 C 
14A204 Gang Condenser & Pulley 1 

C-40 47X508 500 mmf Ceramic 1 C-1 D 

C-41 47X476 100 mmf Molded 1 

C-2 47X511 100 mmf Ceramic 1 

C-42 47X521 6 mmf Ceramic 1 

C-43 47X522 12 mmf Ceramic 1 
C-3 47X517 47 mmf Cercmic 1 

C-4 47X523 10 mmf Ceramic 1 

RESISTORS C-5 47X512 10 mmf Ceramic 1 

Ohms Watts C-6 47X463 47 mmf Ceramic 1 

R-1 B84223 22 K 0.5 Carbon 1 

C-7 D66103 .01 mf 400 V Tubular 1 

R-2 883392 3900 0.5 Carbon 1 

R-3 

R-6 
884122 1200 0.5 Carbon 2 

C-8 

C-10 
Part of T-7 (1st I.F. Trans.-AM) 

R-4 D84822 8200 2.0 Carbon 1 C-11 Part of T-6 (1st I.F. Trans.-FM) 

R-5 ) 
R-9 j 

883680 68 0.5 Carbon 2 C-9 
C-12 

R-7 B85225 2.2 meg. 0.5 Carbon 1 C-13 47X507 5000 mmf Silvered 
C-19 Ceramic ..... 5 

R-8 47 K (Part of 76X1 Resistor - C-20 
Capacitor Combination) 

R-10 B84102 1000 0.5 Carbon 1 
C-14 
C-17 

Part of T-9 (2nd I.F. Trans.-AM) .. 

R-11 B84273 27 K 0.5 Carbon 1 

R-121 
R -13 f 

884682 6800 0.5 Carbon 2 

C-15 1 

C-16 J 
Part cf T-8 (2nd I.F. Trans.-FM).... 

R-14 B85105 1 meg. 0.5 Carbon 1 
C -18A 50-50 mmf (Part of 76X1 Resistor - 
C -18B( Capacitor Combination) 

R -15A 
43X224 

1400 6.0 Wire Wound.... 1 

R-15ß 1000 4.0 C-21 ) Part of T-10 (Discriminator Trans.) 
R-16 

C-23 J 

R-21 B85474 470 K 0.5 Carbon 3 C-22 47X492 2700 mmf Molded Mica.. 1 

R-23 J 

R-17 684153 15 K 0.5 Carbon 1 
C-24 47X510 470 mmf Silvered Mica.. 1 

R-18 36X372 .5 meg. Volume control 
and switch 1 

C-25 45X361 5 mf 100 V Dry Electrolytic 1 

C -26A 1 40 mf 350 V1 
R-19 

R-20 

885106 

40X285 

10 meg. 0.5 Carbon 1 

3 meg. Tone Control 1 

C -26B 4X359 G26C (5 
40 mf 353 V 
20 mf 350VÍ Dry Electrolytic 1 

C -26D 20 mf 25 V f 

2-24 884271 270 0.5 Carbon 1 

C-27 866503 .C5 mf 200 V Tubular 1 

TRANSFORMERS AND COILS C-28 47X471 68 mmf Molded Mica 1 

L-1 

L-3 
9A1882 Filament Choke 2 C-29 B66403 .04 mf 200 V Tubular 1 

L-2 9A1940 Parasitic Choke 1 C-30 D66502 .005 mf 400 V Tubular 1 

L-4 9A1930 Line Choke 1 C-31 47X468 220 mmf Ceramic 1 

T-1 26A478 "B" Range Loop Antenna Assembly 1 

C-32 D66203 .02 mf 400 V Tubular 1 

T-3 9A1956 Antenna Coil Assembly 1 

C-33 B66402 .004 mf 200 V Tubular 1 

T-4 9A1938 Oscillator Coil (FM) 1 

T-5 9A1929 Oscillator Coil Assembly (AM) 1 C-34 H66102 .001 mf 800 V Tubular 1 

T-6 9A1932 1st I.F. Transformer (FM) 1 C-35 17A235 2-24 mmf Trimmer 1 

Model "B" receivers differ from the Model "A" re 
change in value of resistors R-12 end R-13. The 
and description follows: 

Ref. No. Part No. Description 

R-12 
R-13 B8)4153 15,000 ohms 

0.5 W Carbon 

ceivers by the 
new part number 

Qyy. Used 

2 
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MONTGOMERY WARD PAGE 20-35 
MODELS LJG -2721A, B, C 

84191-2721A, B, C 

Ref. No. Part No. 
Qty. Used 

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

TRANSFORMERS AND COILS (Cont.) DIAL AND DRIVE ASSEMBLY 

T-7 9A1934 1st I.F. Transformer (AM) 1 53X699 Dial Glass 1 

T-8 9A1933 2nd I.F. Transformer (FM) 1 24X446 Idler Pulley 2 

T-9 9A1935 2nd I.F. Transformer (AM) 1 15X241 Pointer 1 

T-10 9A1936 Discriminator Coil Assembly 1 25X1569 Dial Bracket 1 

T-11 53X290 Power Transformer 1 7A103 No. 47 Pilot Light Bulb 2 

T-12 51X134 Output Transformer 1 7A202 Pilot Light Socket Assembly 1 

2LX486 Drive Shaft 1 

MISCELLANEOUS 41X26 Reflector, Dicl Light 2 

76X1 Resistor -Capacitor Combination 1 28X113 Drive Cord Tension Spring 1 

12A423 10" P.M. Speaker 1 

10X66 Drive Cord Assembly 1 

3A303 Tube Socket-Octal (8 prong) 
Molded 2 

19X192 "C" Washer (Mtg. drive shcfl) 2 

3A426 Tube Socket-Miniature 4 6X21 Rubber Grommet (Mtg. gang cond.) 3 

3A427 Tube Socket-Miniature (for AM -FM 
Converter Tube) 1 

20X260 Condenser Cushion Stud (Mtg. 
gang condenser) 

3A304 Phono Motor Socket 1 
58X702 Dial background 1 

3A305 Phono Socket-Single Pin Tip 1 

2A375 Band Change Switch 1 

TYPE V -28A139 RECORD CHANGER PARTS 
13X546 Line Cord and Plug Assembly 1 

10A651 

10A652 

Knob (Tuning) 1 

Knob (Volume Control and Switch) 1 

V -961-B Motor Assembly, 60 cycles, 
115-120 V 1 

Shure P30-1 Crystal Cartridge and Semi -Per- 

10A654 Knob (Tone) 1 
manent Needle Assembly 1 

Semi -Permanent Needle 1 

10A655 Knob (Phono-BC-FM) 1 

(Specify part number and let- 
4X999 Escutcheon 1 ters stamped on crystal) 

BU -G-27 21A, B, C 

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. 

POINTER CLAMP 

i 
DIAL 

TENSION SPRING 
DRAGNET 

DIAL 
STRING 

DRIVE 
SHAFT 

CONDENSER IN 
FULLY CLOSED 
POSITION 

e 
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PAGE 20-36 MONTGOMERY WARD 

MODEL 84WG-2721C 
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MONTGOMERY WARD PAGE 20-37 

MODEL 81434G -2721D 

S , / ST DnPßBROA ASI SC / 

Wig .80 ,i I 120/140 60 / 
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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. 
MISCELLANEOUS 

12A480 10" P.M. Speaker 1 

3A303 Tube Socket-Octal (8 prong) 
Molded 2 

3A426 Tube Socket-Miniature 4 

3A443 Tube Socket-Miniature (for AM- M 

Converter Tube) -.._ 

3A304 Phono Motor Socket 1 

3A305 Phono Socket-Single Pin Tip .._ 1 

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 

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 

FM Sensitivity (For .5 watt output) 
100 microvolts average 

Power Output 4.5 watts maximum 
2.5 watts 10% distortion 

Loud Speaker 10" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

Record Changer See Manual No. 5050A 

Tube and Dial Lamp 1 6BA7 FM -AM Converter 
Complement 1 6BA6 1st I -F Amplifier 

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

Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
2 No. 47 Dial Lamps 

Selectivity 

POINTEN CLAMP 

m ere 

2A384 Band Change Switch 1 

13X546 Line Cord and Plug Assembly 1 

10A695 Knob (Tuning) 1 

10A696 Knob (Volume Control & Switch) 1 

10A697 Knob (Tone) 1 

10A698 Knob (Phono-BC-FM) 1 

4X1020 Escutcheon 1 
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PAGE 20-38 MONTGOMERY WARD 
MODEL 8L.WG-2721D 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 

Die table below lists the sensitivity at 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 an accurately calibrated signal generator 
nesting 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%I 
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% ore usually permissible. 

SIGNAL GENERATOR 

FREQUENCY 
COUPLING 

CAPACITOR 
CONNECTION TO 

RECEIVER 
GROUND 

CONNECTION 

INPUT FOR 
.5 WATT 
OUTPUT 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna 
Lead 

Chassis 10 Microvolts 

1000 KC .01 mf 6147 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 let 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 generato 
The receiver must be tuned to 98 MC for all readings. Measurements capable of supplying o 98 MC signal modulated by a 400 cycle audi 
are based on a .5 watt output the some as for the AM and Audio stage signal. For these measurements the generator must be adjusted for . 
measurements. 22.5 KC deviation. This will correspond to 30% AM modulation. 

SIGNAL GENERATOR 

FREQUENCY 
COUPLING 

TO RECEIVER 
CONNECTION TO 

RECEIVER 
GROUND 

CONNECTION 

INPUT FOR 
.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 613A6 2nd I -F Pin 1 Chassis 23,000 Microvolts 

A94-2378 C-7 AM OSC. SECTION 

®FM SEC. ADJ. C-3 ANT. SECTION 
AM PRI.ADJ. , 6BA7 6AV6 6V6GT FM ADJO l . 

LOOP 0 GANG SEC. ADJ. 
1 

6BA6 t 6AL5 5Y3GT 

ANTENNA 
T 

GOND. tTI" Ìi 
TT -44I T6I 1T5 

1sT LE 1ST If. l 2ND I.F. 

AM FMI AM -FMI/ 
T-7 
FM DISC. - -] PHONO INPUT 

PHONO 
y MOTOR AS. 2378 

SOCKET \ = DIPOLE ANTENNA 
AM PRI. -SEC. ADJ. CONNECTIONS 

C-2( AM) C-21 AND C-22 PRI, ADJ. 

0 AM SEC. ADJ. FM PRI.ADJ. C-12 FM OSC. ADJ. 

O 
TUBE SOCKET VOLTAGES 

6BA6pA 6BA6 ©A "P 6AL5,p. , " -6V6GT Socket voltages are shown on the schematic diagram at the 
1 ST.I F O i 2ND I.F o ° DISC. " °0©x H " OUTPUT 

G,. °ley G2 G, .°°o G P2 ©. , T. tube socket terminals. All voltages are between the socket 
G. 8 G. . K He, OOOs terminal and chassis ground. Plate, screen and cathode 

G. 6BA7 -©-"" G 00©©"5Y3GT voltages were taken with a 1000 ohm -per -volt meter with, 
AM FM ,°moo 

G2 P " RECT. a 300 volt scale used for plate and screen voltages. Audio Jg,` CONVERTER PO Ó UP. 
OP 

DP2 ©re, P2 grid voltages were read with a vacuum tube volt -meter. 

,© O O 
P 

AM 2AV6 NDDET. AVC p Conditions of measurement are: 

O STANDARD TUBE SOCKET SYMBOLS 
'le Or 

Line voltage 117 Volts AC 
¿; H -HEATER Dr -DIODE PLATE 

G -GRID P -PLATE Signal Input None 
N -CATHODE Is -INTERNAL SHIELD .P, 2s,7 A variation of ±10% is usually permissible. 

o John F. Rider 
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MONTGOMERY WARD PAGE 20-39 
MODEL 84W.G-2721D 

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. S(iort 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 
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. 

The following 
An accurately 

lated signals 
Non-metallic 
Dummy 

and a 3300 

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 thedmeter connec- 

Antennas and 1-F Loading Resistor -2500 mmf, 300 ohms fions for negative readings). 
ohm .5 watt resistor with short leads. Allow chassis and signal generator to "Heat Up" for several minutes. 

t 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) 
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 

10.7 MC 6BA6 2nd I -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 

6BA6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
2nd I -F(3) 

Note C 

Maximum 
Deflection 

Discriminator 10.Z MC 6BA6 2nd 1-F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (1) 

Note A 
Maximum 
Deflection 

I -F 10.7 MC Antenna and Chassis 2500 mmf FM Rotor Fully 
Open 

1st. 1-F Pri. and 
Sec. (5) and (6) 

Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Solder a 3300 ohm resistor 
across terminals 3 and 4 of 
1st. I -F trans. 

2500 mmf FM Rotor Fully 
Open 

1st. 1-F 

Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Note D 

2500 mmf FM Rotor Fully 
Open 

lst. I -F 

Sec. (6) 
Note C 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER' GIVEN 

Oscillator 108.4 
Note F 

Disconnect built-in dipole an- 
tanna and connect generator 
to dipole terminals with re- 
sistor in series 

300 ohms FM Rotor Fully 
Open 

Osc. C-12 Maximum 
Deflection 

Antenna 104.5 Same as above 300 rhms FM Tune rotor for 
max. AVC voltage 

Ant. C-3 Maximum 
Deflection 

RECHECKf,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 as 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 as in Note A. 

this adjustment. NOTE D-Unsolder 3300 ohm resistor from terminals 3 and 4 of 
Note output voltage on the zero center DC vacuum 1st I -F transformer and resolder across terminals 1 and 2. 

tube voltmeter NOTE E -2nd I F trimmers (AM) must be aligned before attempting 
NOTE B-Disconnect zero center DC vacuum tube voltmeter from 

to adjust 2nd I -F (FM) tuning slug. 
AVC and connect it at the audio takeoff point at the 

27 K ohm resistor (R-11) and its junction with the terminal NOTE F-Remove the 3300 ohm load resistor before attempting to 

strip. Adjust for zero voltage indication. check the antenna and oscillator adjustments. 

o John F. Rider 
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PAGE 20-40 MONTGOMERY WARD 
MODEL 84WG-2721D 
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MONTGOMERY WARD PAGE 20-41 

MODEL 8L WG -2721D 
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PAGE 20-42 MONTGOMERY WARD 

SPE a PER SOCKET 

MODELS 8L WG -2728A, 
814wG -2 73!a.A 

yI 28 . g0 9f- 84 tt OS ÌOO 102 IBt 106' 168 / 
FF i - 

v-1 

r 546NirW1Yrt,fRe CNABOñOCASP',%PNpIJb/ 

6AV6 6BA6 
AUD/0 1 s lF 

Am BFM 

6BA6 
7NDFM/P, 

68E6 
AM CONVERTER 

6AL5 
FM 

DETECTOR 6,166 
AUDIO QU TPUT 

6Ú5/6G5 
TUNING INDICATOR 

R 

PHONO INPUT - mCONNEC TIONS PHONO 
Eh 

Foa Foc DED 

ONTEN PL UG NTENNA rvY 

Power 

Frequency Ranges --- 

Intermediate 

Selectivity 

AM Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 
Voice Coil Impedance 
Record Changer 

Tube and Dial Lamp 
Complement 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 
Use a 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 

GANG CONDENSER IN 

the turns progressing towards the front FULLY OPEN POSITION 
START 

end of the drive shaft. After complet- 
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 20 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. 

D yDiAL POiNTFR 

DRIVE SNAP 
SPOOL 

DRIVE SHAFT 

ELECTRICAL SPECIFICATIONS 
Supply 105-125 volts AC 60 cycles, 80 

watts, 100 watts with record 
changer 
Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 
Short Wave 5.8-18 MC 

Frequency_AM-455 KC 
FM -10.7 MC 
AM -37 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM -200 KC broad at 2 times 
down 
I.F. FM -700 KC broad at 200 
times down 
(For .5 watt output with external 
antenna) 
Broadcast, 2 microvolts average 
Short Wave, 4 microvolts average 
(For .5 watt output) 
25 microvolts average 
6.5 watts maximum 
3.5 watts 10% distortion 
12" Electro Dynamic 
3.2 ohms 400 cycles 
See Manual No. 5072A 

1 6BA6 AM -FM R -F Amplifier 
1 12AT7 FM Osc. & Mixer 
1 6BE6 AM Converter 
1 6BA6 FM -AM 1st I -F Amplifier 
1 6BA6 FM 2nd I -F Amplifier 
1 6AL5 FM Detector 
1 6AV6 Audio Amplifier, AM 2nd 

Detector and AVC 
1 6V6GT Audio Output 
1 6U5/6G5 Tuning Indicator 
1 5Y3 Rectifier 
6 No. 47 Dial Lamps 

SrART 

DIAL PULLEY IN 
SHORT WAVE BAND 

POSITION 

BAND SWITCH PULLEY IN 
SHORT WAVE BAND POSITION 

A 

©John F. Rider 
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MONTGOMERY WARD PAGE 20-4 

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 

are based on an output of .5 watt. This mas' be measured by discon- 

necting the speaker voice coil and substituting .,n 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. 

MODELS 81+wG-2728A, 
842,4G -2734A 

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 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 2 Microvolts 

8 Microvolts 
1000 KC .05 mf 6BA6 Interstage Pin 1 Chassis 

1000 KC .05 mf 6BE6 Converter Pin 7 Chassis 65 Microvolts 

55 Microvolts 
455 KC .05 mf 613E6 Converter Pin 7 Chassis 

2500 Microvolts 
455 KC .05 mf 6BA6 1st I -F Pin 1 Chassis 

400 cycles .05 mf 6AV6 1st A -F Pin 1 Chassis .05 Volt 

400 cycles .05 mf 6V6GT Output Pin 5 Chassis 2.8 Volts 

FM STAGES 

the table below lists the sensitivity for the FM stages of the Feceiver. 

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 a 

22.5 KC deviation. This will correspond to 30% AM modulation. 

FREQUENCY 

SIGNAL GENERATOR 

GROUND 
CONNECTION 

INPUT FOR 

.5 WATT 
OUTPUT COUPLING 

TO RECEIVER 

CONNECTION TO 
RECEIVER 

98' Mc 300 ohms External Antenna Terminal External Ant. Terminal 25 Microvolts 

10.7 MC .01 mf 6BA6 1st I -F Pin 1 Chassis 2200 Microvolts 

10.7 MC .01 mf 6BA6 2nd I -F Pin 1 Chassis 50,000 Microvolts 

ALIGNMENT 
AM BROADCAST AND 

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

Calibrated Signal at the Test Frequencies es Listed. 

Output Indicating Meter, Non -Metallic Screwdriver, Dummy Antennas 

PROCEDURE 
SHORT WAVE BAND 

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 

- .1 mf, 200 mmf and 400 ohms. Minutes. 

SIGNAL GENERATOR 
THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 
ADJUST 

ADJUST 
FOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

I -F 455 kc 6BE6 

Pin 7 and Chassis 

.1 mf Broadcast Rotor Fully Open 1st I -F Pri. & Sec. 0 & 

2nd I. -F. Pri. & Sec. 0 & O 

Maximum 
Output 

Broadcast 1620 kc External ant, lead 200 mmf Broadcast Rotor Fully Open Broadcast Oscillator C -70B 

1400 kc External ant, lead 200 mmf Broadcast Turn Rotor to Max. Output 
Set pointer to 

1400 kc See Note A 

Broadcast Interstage C -38B 

1400 kc External ont. lead 200 mmf Broadcast Loop Antenna C-33 

600 kc External ont. lead 200 mmf Broadcast Turn Rotor to 
Max. Output and 
Rock See Note B 

600 kc padder C-56 

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 18.3 MC External ant. lead 400 ohm Short Wave Rotor Fully Open SW Oscillator C -70A 

Maximum 
Output 

17 MC External ant. lead 400 ohm Short Wave Turn Rotor to Max. Output SW Interstage C -38A 
"D" Antenna C-31 Reassemble chassis in cabinet 

Broadcast 1400 kc External ant. lead I 200 mmf I Broadcast Turn Rotor to Max. Output Loop Antenna C-33 

After each range is completed, repeat the procedure as a final check. 

Note A-If the pointer is not at 1400 KC on the dial, reset pointer at 

the 1400 KC mark on the dial scale. 

Note B-Turn the rotor back and forth and adjust the trimmer until the 

peak of greatest intensity is obtained. 

c John F. Rider 
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PAGE 20-44 MONTGOMERY WARD 
MODELS 84WG-2728A, 
8!+,4G -2734A 

ALIGNMENT PROCEDURE 
The following equrpment is required for aligning: FM STAGES 

An accurately calibrated signal generator providing unmodulated 
signals at the test frequencies listed below. 

Non-metallic screwdriver. 

Dummy Antennas and I -F Loading Resistor-.01 mf, 300 ohms and 
5000 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 connes 
fions for negative readings. 

Allow chassis and signal generator to warm up for several minutes. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

Discrim- 10.7 MC 6BA6 2nd I -F Pin 1 .01 mf 
inator Note B and Chassis 

10.7 MC 
Note B 

6BA6 2nd I -F Pin 1 

and Chassis 
.01 mf 

10.7 MC 
Note B 

6BAA 2nd I -F Pin 1 

and Chassis 
01 mf 

10.7 MC 
Note B 

6BA6 2nd I -F Pin 1 

and Chassis 
.01 mf 

I -F 
10.7 MC 
Note F 

6BA6 1st I -F, Pin 1 

and Chassis 
.01 mf 

10.7 MC 
Note F 

FM -RF Gang Condenser 
terminal on top of 

01 mf 

chassis 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 

FM 

FM 

Rotor Fully Open 

ADJUST ADJUST 
FOR 

Disc. Pri. 

Note A 
Maximum 
Deflection 

Rotor Fully Open Disc. Sec. 

Note C 

Zero Center 

FM Rotor Fully Open Disc. Pri. 

Note A 

FM Rotor Fully Open 

FM 

FM 

Disc. Sec. 

Note C 

Rotor Fully Open 

2nd I -F Pri. Note A 
and D® 

2nd I -F Sec. Note A 
and E© 

Maximum 
Deflection 

Zero Center 

Maximum 
Deflection 

Rotor Fully Open 

Recheck I -F Adjustments in o der given 
R -F 8 Osc. 108.4 Disconnect dipole and 

connect generator to di- 
pole terminals with re- 

sistor in series 

300 ohms 

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

sistor in series 

300 ohms 

FM Rotor Fully Open 

1st l -F Pri. Og 
1st I -F Sec. 10 

Note A 

Maximum 
Deflection 

Oscillator C-9 
Note G 

Maximum 
Deflection 

FM Tune Rotor for Max. 
AVC voltage 

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 

Ant. C-2 

Recheck R -F and Ose. Adjustments in order given 

Maximum 
Deflection 

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 

megohm resistor R-40 and the band switch terminal for all 
adjustments 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 usually permissible. 
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PAGE 20-46 MONTGOMERY WARD 
MODELS 8lJG-2728A, 
84wG-273LÁ 

REPLACEMENT PARTS LIST 

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

CAPACITORS 
C-1 26A483 Tuner and Gang Assembly 1 

C41 
C-43 I- 

D66403 .04 mf 400 V Tubular 2 

C-2 17A247 
C-5 

3.0-12 mmf Trimmer 2 C -45 
C-46 

Part of T-8 1st I -F (AM) 
C-3 
C-10 

C-48 
C-49 

Part of T-10 2nd I -F (AM) 
C-18 
C-34 47X496 500 mmf Ceramic 7 

C-51 
C-59 

B66103 .01 mf 200 V Tubular 2 

C-35 
C-36 
C-53 

C-52 
C-56 
C-58 

47X528 
17A241 
B66203 

1500 mmf 
300-475 mmf 
.02 mf 200 V 

Molded 
Trimmer 
Tubular 

1 

1 

1 

C-4 
C-42 

47X497 100 mmf Ceramic 2 C-61 
C-62 

D66602 
45X351 

.006 mf 
20 mf 

400 V 
450 V 

Tubular 
Dry Electrolytic 

1 

1 

C-7 1 47X516 20mmf Ceramic 2 C-63 45X302 40 mf 450 V Dry Electrolytic 1 

C-40 f C-64 866503 mf 200 V Tubular 1 

C-8 47X500 
C-9 17A255 

5 mmf 
1-8 mmf 

Ceramic 
Trimmer 

1 

1 

C65Á 
C-656 47X112 

.05 

50-50 mmf Dual Mica 1 

C-11 47X499 47 mmf Ceramic 1 C-69 A66504 .5 mf 100 V Tubular 1 
C-121 
C-13 } 47X498 47 mmf Ceramic 3 

C -70A 
C-706 17A246 3.2-35 mmf Dual Trimmer.. 1 

C-44 C-71 D66302 .003 mf 400 V Tubular 1 C-14) Part of T-7 lit I -F (FM) 
C-15 

C.73 47X470 330 mmf Molded 1 

C-16' 
C-22 
C.23 47X507 5000 'mmf Ceramic 5 

C-26 
C-27 RESISTORS 
C-17 47X495 47 mmf Ceramic 1 

C-19 R-1 1 
Ohms Watts 

C-47 R-6 883680 68 0.5 Carbon 3 

C-50 - F66203 .02 mf 600 V Tubular 5 R-8 I 

C-54 R-2 C85223 22K 1.0 Carbon 1 

C-55 . R-3 885563 56K 0.5 Carbon._._.. I 

C-20 Part of T 9 2nd I -F (FM) 
C-21 

R-4 

R-5 

884104 
B84103 

100K 
10K 

0.5 
0.5 

Carbon 
Carbon 

1 

1 

C-24 
Part of T-11 Discriminator 

C-25 
R-7 

R-9 

C84563 
C84393 

56K 
39K 

1.0 
1.0 

Carbon 
Carbon 

1 

1 

C-28 R-10 885222 2200 0.5 Carbon I 

C-29 47X501 68 mmf Ceramic 3 R-11 884273 27K 0.5 Carbon 1 

C-57 R-12) 883682 6800 0.5 Carbon 2 
C-30 45X361 5 mf 100 V Dry Electrolytic 1 R-13 f 
C-31 17A253 5-50 mmf Trimmer 1 R-12 B84820 82 0.5 Carbon 1 

C-32 47X445 270 mmf Molded 1 R-15 1 

C-33 17A123 1.5-12 mmf Trimmer 1 R-42 B85225 2.2 meg. 0.5 Carbon 3 

C-37 47X57 100 mmf Molded ........... 1 R-46 

C -38A 17A252 1.3-12 mmf 
C-386 Dual Trimmer .. 1 

R-16 
R-18 B85102 1000 0.5 Carbon 3 

C-39 46X289 .00475 mf 180 V Tubular 1 R-21 

ANTENNA COIL 
'D"RANGE 

Isr8.2io I.F. 
OSC COIL DISCRIMINATOR COIL TRANSFORMERS 
9" 6 "D" RANGE 

R.F INTERSTAGE 
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MONTGOMERY WARD PAGE 20-47 
MODEL 84wG-2728A , 
84'4G -2731A 

REPLACEMENT PARTS LIST (continued) 

Ref. No. Part No. 
Qty. Used 

Description in Set 
Qty. Used 

Ref. No. Part No. Description in Set 

R-17 ( 

R-47 I 
B84223 

Ohms Watts 
22K 0.5 Carbon 2 13X328 Line Cord and Plug Assembly 1 

26A486 Escutcheon and Crystal Assy. (Walnut) 1 

R-19 B85224 220K 0.5 Carbon 2 26A487 Escutcheon and Crystal Assy. (Blond) 1 

R-30 I _. 

10A539 Tuner Buttons (Walnut) - 6 
R-20 Part of 13X549 Cable and Socket Assembly 10A674 Tuner Buttons (Blond) 6 
R-22 
R-23 

43X217 
885153 

6.2 0.5 Wire Wound 
15K 0.5 Carbon 

1 

1 

28X320 Springs (Tuner Button) 6 

4X870 Escutcheon Eye (Walnut) 1 

R-24 
R-25 

36X363 .5 meg. Volume Control 1 

-.... ___ 
4X1015 Escutcheon Eye (Blond) 1 

R-40 B85105 1 meg. 0.5 Carbon 3 
10A662 Knob, Band ( 1 

R-41 f 
10A667 Knob, Tuning Walnut 1 

R-26 B85473 47 K 0.5 Carbon 1 

10A668 Knob, On -Off, Volume 1 

( R-27 40X286 3 meg. Tone Control _ 1 
10A669 Knob, Tone _ 1 

R-28 B85475 4.7 meg. 0.5 Carbon 1 
10A670 Knob, Tuning _..- 1 

R-31 B83514 510K 0.5 Carbon 1 
10A671 Knob, Tone 

1 Blond 1 

R-39 883913 91 K 0.5 Carbon 1 
10A672 Knob, Band I 1 

R-43 884225 2.2 meg. 0.5 Carbon 1 
10A673 Knob, On -Off, Volume 1 

R-44 C84273 27K 1.0 Carbon 1 
25X498 Tuning Eye Clamp 1 

R-45 885474 470K 0.5 Carbon 1 25X1396 Tuning Eye Bracket 1 

R-48 884222 2200 0.5 Carbon 1 13X549 Cable and Socket Assembly-Tuning 
Indicator 1 

6X21 Rubber Grommets 1,Mtg. Gang 4 

20X329 Condenser Cushion Stud Cond. 4 

TRANSFORMERS AND COILS 

L-1 9A1881 Filament Choke Assembly 1 DIAL AND DRIVE ASSEMBLY 
L-2 

L-4 } 
9A1880 FM R -F Plate Choke 2 26A435 Dial Bracket Assembly 1 

L-3 9A1946 FM R -F Coil 1 
26A484 Dial and Drum Assembly Complete 

L-5 9A1882 FM Oscillator Plate Choke 1 
with Dial Background, Collar, Dial 

T-1 9A2000 Di -Pole Antenna Assembly ...... i Drum and Dial Scale 1 

T-2 9A1966 FM Antenna Coil 1 
15X221 Pointer 1 

T-3 9A1957 "D" Antenna Coil Assembly 1 
26X500 Dial Drum Shaft 1 

T-4 
T-5 
T-6 

T-7 
T-8 

T-9 
T-10 

26A436 
9A1948 
9A1947 

9A1950 
9A1934 
9A1933 
9A1935 

Loop Antenna Assembly 
Oscillator Coil (FM) 

Interstage "B" & "D'' Range Coil 
Assembly 

1st I -F Transformer (FM) 
1st I -F Transformer (AM) 
2nd I -F Transformer (FM) 
2nd I -F Transformer (AM) 

1 

1 

1 

1 

1 

1 

1 

26A440 Pulley and Collar Assembly (For 
dial drum shaft) 1 

26A437 Band Switch Pulley Assembly 1 

26X468 Band Switch Shaft 1 

26A441 Crown Gear Assembly (For Mtg. to 
Band Switch) 2 

26A434 Idler Bracket Assembly 1 

25X1389 Drive Shaft Bracket 1 

T-11 9A1936 Discriminator Coil 1 

26A494 Drive Shaft & Spool Assembly 1 

T-12 53X286 Power Transformer . 1 
10X60 Drive Cord Assembly (Band Change) 1 

T-13 9A1988 "B" & "D" Oscillator Coil Assembly 1 

28X524 Tension Spring (Band Change) 1 

T-14 Output Transformer 1 

10X66 Drive Cord and Clip Assembly (Dial 

(See Miscellaneous) Drive) 1 

28X530 Tension Spring (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 

MISCELLANEOUS 7A209 Indicator Light Socket Assembly 4 

12A482 12" E.D. Speaker complete with out- 
put transformer 1 

3A425 Tube socket (miniature) 5 TYPE W.28A152 RECORD CHANGER PARTS 
3A303 Tube socket-octal (8 prong) molded 3 

32X386 Tube shield (miniature) 6 W -15X097-1 Motor Assembly, 60 cycles 115-120 V. ... 1 

32X388 Tube Shield (For 12AT7) 1 W -21P247 Crystal Cartridge 1 

3A436 Tube socket (For 12AT7) 1 W -21P515 Semi -Permanent Twin Point Needle 
3A427 Tube socket (R -F Amp) 
3A304 Phono Motor Socket 

1 

1 

Assembly 1 

3A305 Phono socket-single pin 1 
W -11X368 Rubber Drive Wheel (33-1./3 R.P.M.) 1 

2A377 Band Switch 1 W -11X366 Rubber Drive Wheel (78 R.P.M.) 1 
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PAGE 20-48 MONTGOMERY WARD 
MODELS 8L.WG-2732A, 
84WG-2732B 

DRIVE CORD REPLACEMENT 

ELECTRICAL SPECIFICATIONS 
Power Supply 105-125 volts AC 60 cycles, 110 

watts, 130 watts with record 
changer 
Broadcast 540-1600 KC 
Frequency Modulation 88-108 MC 
Short Wave 5.8-18 MC 

Intermediate Frequency_AM-455 KC 
FM- 10.7 MC 
AM -37 KC broad at 1000 times 
signal, measured at 1000 KC 
I.F. FM -200 KC broad at 2 times 
down 
I.F. FM -700 KC broad at 200 
times down 

AM Sensitivity .- (For .5 watt output with external 
antenna) 
Broadcast, 2 microvolts average 
Short Wave, 4 microvolts average 

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

Power Output 12.0 watts maximum 
9.0 watts 10% distortion 

Loud Speaker 12" Electro Dynamic 
8.0 ohms 400 cycles 
See Manual No. 5073A Record Changer 

Frequency Ranges 

Selectivity 

Voice Coil Impedance 

DIAL POINTER CORD 
Use a new 10X66 drive cord assembly or a new length of 

Tube and Dial Lamp 

cord 50 inches long for the installation. Install the cord as 
Complement 

shown in the illustration, winding three turns counterclock- 
wise around the drive shaft spool with 

GANG 

the turns progressing towards the front FULLY 

end of the drive shaft. After complet- 
ing the installation rotate the drive 
shaft a few turns to take up the slack 
in the cord. 

DIAL ROTATION CORD 

Use a new 10X45 drive cord assembly 
or a new length of cord 20 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. 

CONDENSER IN 

OPEN POSITION 
START 

D .DIAL POINTER 

DRIVE SHAF Ty 
SPOOL , 

DRIVE SHAFT 

/START 

DIAL PULLEY IN 

SHORT WAVE BAND 
POSITION 

BAND SWITCH PULLEY IN 
SHORT WAVE BAND POSITION 

12 -tee 

1 6BA6 AM -FM R -F Amplifier 
1 12AT7 FM Osc. & Mixer 
1 6BE6 AM Converter 
1 6BA6 FM -AM 1st I -F Amplifier 
1 6BA6 FM 2nd I -F Amplifier 
1 6AL5 FM Detector 
1 6AV6 Audio Amplifier, AM 2nd 

Detector and AVC 
2 6V6GT Audio Output 
1 6U5/6G5 Tuning Indicator 

1 5U4 Rectifier 
1 6AV6 Phase Inverter 
6 No. 47 Dial Lamps 

6AV6 6BA6 
IST AU0/O IST IF 

Am FM 

6BA6 
1NDFM/F 

6BE6 
AM CONVERTER 

6AL5 
FM 

OfTECTOR 

6AV6 
PHASE 

INVERTER 

6U5/6G5 
TUNING INDICATOR 

fiU4 çcTlF/eR- 

\7:2 
me 
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NTGOMERY WARD PAGE 20-49 
MODELS 
8L.wG-2732B 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 

The table below lists the sensitivity at 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 

ore based on an output of .5 watt. This may be measured by discon- The signal source must be an accurately 

netting the speaker voice coil and substituting un 8 ohm, 10 watt re- capable of supplying both 1000 KC and 455 

sistor across the secondary winding of the output transformer. A reading with a 400 cycle audio signal. Variations in 

of 2 volts across this resistor will be equivalent to a .5 watt output. 25% are usually permissible. 

SIGNAL GENERATOR 

8424G -2732A, 

calibrated signal generator 
KC signals modulated 30% 
sensitivity of Plus or Minus 

INPUT FOR 

FREQUENCY 
COUPLING 

CAPACITOR 
CONNECTION TO 

RECEIVER 

GROUND 
CONNECTION 

.5 WATT 
OUTPUT 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna 
Lead 

Chassis 2 Microvolts 

1000 KC .05 mf 6BA6 Interstage Pin 1 Chassis 8 Microvolts 

1000 KC .05 mf 6BE6 Converter Pin 7 Chassis 65 Microvolts 

455 KC .05 mf 6BE6 Converter Pin 7 Chassis 55 Microvolts 

455 KC .05 mf 6BA6 1st I -F Pin 1 Chassis 3500 Microvolts 

400 cycles .05 mf 6AV6 1st A -F Pin 1 Chassis .045 Volt 

400 cycles .05 nf 6V6GT Output Pin 5 Chassis 1.65 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 

are 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 

WATT 

FREQUENCY 
COUPLING 

TO RECEIVER 

CONNECTION TO 
RECEIVER 

GROUND 
CONNECTION 

.5 
OUTPUT 

98 Mc 300 ohms External Antenna Terminal External Ant. Terminal 25 Microvolts 

10.7 MC .01 mf 6BA6 1st I -F Pin 1 Chassis 2200 Microvolts 

10.7 MC .01 mf 6BA6 2nd I -F Pin 1 Chassis 50,000 Microvolts 

ALIGNMENT PROCEDURE 

AM BROADCAST AND SHORT WAVE BAND 

The following is required for aligning: Volume Control-Maximum all Adjustments. 

An All Wave Signal Generator Which MI Provide an Accurately Connect Radio Chassis to Ground Post of Signal Generator with a 

Calibrated Signal at the Test Frequencies os Listed. Short Heavy Lead. 

Output Indicating Meter, Non -Metallic Screwdriver, Dummy Antennas Allow Chassis and Signal Generator to "Heat Up" for Several 

- .1 mf, 200 mmf and 400 ohms. Minutes. 

SIGNAL GENERATOR 
THROUGH BAND GANG ADJUST 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

DUMMY 
ANTENNA 

SWITCH 
SETTING 

CONDENSER 
SETTING 

ADJUST FOR 

1-F 455 kc 6BE6 

Pin 7 and Chassis 

.1 mf Broadcast Rotor Fully Open 1st I -F Pri. & Sec. O & 

2nd I. -F. Pri. & Sec. O & O 

Broadcast 1620 kc External ant. lead 200 mmf Broadcast Rotor Fully Open Broadcast Oscillator C -70B 

1400 kc External ant. lead 200 mmf Broadcast Turn Rotor to Max. Output 
Set to 

Broadcast Interstage C -38B Maximum 
Output 

1400 kc External ant. lead 200 mmf Broadcast 
pointer 

1400 kc See Note A Loop Antenna C-33 

600 kc External ant. lead 200 mmf Broadcast Turn Rotor to 
Max. Output and 
Rock See Note B 

600 kc padder C-56 

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 18.3 MC External ant. lead 400 ohm Short Wave Rotor Fully Open SW Oscillator C -70A 1 

17 MC External ant. lead 400 ohm Short Wave Turn Rotor to Max. Output SW Interstage C -38A 
"D" 

l Maximum 
( 

Reassemble chassis in cabinet 
Antenna C-31 Output 

Broadcast I 1400 kc External ant. lead I 200 mmf Broadcast I Turn Rotor to Max. Output I Loop Antenna C-33 

After each range is completed, repeat the procedure as a final check. Note B-Turn the rotor back and forth and adjust the trimmer until the 

Note A-If the pointer is not at 1400 KC on the dial, reset pointer at peak of greatest intensity is obtained. 

the 1400 KC mark on the dial scale. 
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AGE 20-50 MON 
MODELS 
8414G -2732B 

The following 

An accurately 
signals at the 

Non-metallic 

Dummy 
5000 ohms. 

8414G -2732A, 

ALIGNMENT 

equrpment is required for aligning: 
calibrated signal generator providing 

test frequencies listed below. 

screwdriver. 

Antennas and I -F Loading Resistor-.01 

SIGNAL GENERATOR 

FM STAGES 

unmodulated 

mf, 300 ohms 

THROUGH 

PROCEDURE 

Zero center 
approximately 

(If o zero 
vacuum 

and fions for 

Allow chassis 

scale DC vacuum 
3 volts. 

center scale meter 
tube voltmeter may be 
negative readings. 

and signal generator 

tube voltmeter having a range of 

is not available, a standard scale 
used by reversing the meter connec- 

to warm up for several minutes. 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

DUMMY 
ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 
ADJUST ADJUST 

FOR 

Discrim- 
inator 

10.7 MC 
Note B 

6BA6 2nd I -F P'' 1 

and Chassis 
.01 mf FM Rotor Fully Open Disc. Pri. O 

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. O 

Note C 

Zero Cente 

10.7 MC 
Note B 

6BA6 2nd I -F Pin 1 

and Chassis 
.01 mf FM Rotor Fully Open Disc. Pri. 5 

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 Cente 

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 D 0 

2nd 1-F Sec Note A 
and E 

Maximum 
Deflectioi 

10.7 MC 
Note F 

FM -RF Gang Condenser 
terminal on top of 

chassis 

.01 mf FM Rotor Fully Open 1st I -F Pri. 0 
1st I -F Sec. ©0 

Note A 

Maximum 
Deflection 

Recheck I -F Adjustments in order 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- 
pole terminals with re- 

sistor in series 

300 ohms FM Tune Rotor for Max. 
AVC voltage 

Ant. C2 Maximum 
Deflection 

Recheck R -F and Osc. Adjustments in order given 
NOTE A-Test Equipment connections are as given in the table. The 

v 
zero center scale DC vacuum tube voltmeter is to be con- °' 
nected between chassis ground and the AVC line the 1 i"T'9sa`-,. `k at 

megohm resistor R-40 and the bond switch terminal for all 'r T;? 
I adjustments except the discriminator secondary adjustment, for . p r 

©,' 
' C-33 - - ? 

which see Note C. ,°' ® NOTE B-A signal of .1 volt must be fed into the receiver for this /J° --..-- adjustment. 
NOTE C-Disconnect zero center DC vacuum tube voltmeter from AVC 

y` T -e 
T-II1 INTER 

reconnect to junction of R-11, C-51 and C-52. Adjust for Ç º e TAGE 

zero voltage indication. eaoe - a NOTE D-Before adjusting Pri. core connect 5000 ohm load resistor °" Vote across the 2nd I.F. secondary terminals. C -3851.4 
NOTE E-Disconnect 5000 ohm load resistor from secondary terminals '" " 

and reconnect across the 2nd I.F. primary terminals. 

" Ç-5 

0 
, 

c -3I 
e,--, 
á -3áe Ì __ 

1 

" 

NOTE F-Input con be reduced to 10,000 microvolts. 
NOTE G-Oscillator frequency below signal frequency. 

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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PAGE 20-52 MONTGOMERY WARD 
MODELS 84WG-2732A, 
81+WG-2732B 

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

CAPACITORS 
C-1 26A483 Tuner and Gang Assembly 1 

C-41 1 

C-43 ( 
D66403 .04 mf 400 V Tubular 2 

C-2 
C-5 

17A247 3.0-12 mmf Trimmer .... 2 C-45 
C-46 

Part of T-8 1st I -F (AM) 
C-3 
C-10 

C-48 
C-49 

Part of T-10 2nd I -F (AM) 
C-18 
C-34 47X496 500 mmf Ceramic 7 

C-51 
C-59 

866103 .01 mf 200 V Tubular 2 
C-35 
C-36 
C-53 
C-4 
C-42 47X497 100 mmf Ceramic 2 

C-52 
C-56 
C-58 
C-60 
C-61 

47X528 1500 mmf 
17A241 300-475 mmf 
866203 .02 mf 
D66102 .001 mf 
D66602 .006 mf 

200 V 
400 V 

400 V 

Molded 
Trimmer 
Tubular 
Tubular 
Tubular 

1 

1 

1 

1 

1 C-7 47X516 20mmf 
C-40 
C-8 47X500 5 mmf 

Ceramic 

Ceramic 

2 

1 

C-62 
C-63 
C-64 

45X351 20 mf 
45X302 40 mf 
B66503 .05 mf 

450 V 
450 V 
200 V 

Dry Electrolytic 
Dry Electrolytic 

Tubular 

1 

1 

1 C-9 17A255 1-8 mmf Trimmer 1 C -65A 1 
C-11 47X499 47 mmf Ceramic 1 C -65B ( 47X112 50-50 mmf Dual Mica 1 

C-12 C-68 
C-13 47X498 47 mmf Ceramic 3 C-69 f 

A66504 .5 mf 100 V Tubular 2 
C-44 

C -70A 1 C-14 
C-15 Part of T-7 1st I -F (fM) C-708 S'17A246 3.2-35 mmf Dual Trimmer 1 

C-16 
C-71 j 
C-72 

J 

066202 .002 mf 400 V Tubular _ 2 
C-22 
C-23 
C-26 

47X507 5000 mmf Ceramic 5 
C-73 
C-74 

47X470 330 mmf 
45X373 20 mf 450 V 

Molded 
Dry Electrolytic 

1 

1 

C-27 RESISTORS 
C-17 47X495 47 mmf Ceramic 1 

C-19 R-1 Ohms Watts 

C=47 R-6 B83680 68 0.5 Carbon 3 

C5 R-8 

C544 
F66203 .02 mf 600 V Tubular 6 R-2 C85223 22K 1.0 Carbon 1 

C-55 
R-3 B85563 56K 0.5 Carbon 1 

C-67 
R-4 884104 100K 0.5 Carbon 1 

C-20 Part of T-9 2nd I -F (FM) 
C-21 

R-5 

R-7 
B84103 10K 
C84563 56K 

0.5 
1.0 

Carbon 
Carbon 

1 

1 

C-24 Part of T-11 Discriminator 
C-25 

R-9 
R-10 

C84393 39K 
B85222 2200 

1.0 
0.5 

Carbon 
Carbon 

1 

1 

C-28 
C-29 47X501 68 mmf 
C-57 

Ceramic 3 

R-11 

R-12 
R-13 S. 

B84273 27K 

B83682 6800 

0.5 

0.5 

Carbon 

Carbon 

1 

2 

C-30 45X361 5 mf 100 V Dry Electrolytic 1 
R-14 B84820 82 0.5 Carbon 1 

C-31 17A253 5-50 mmf Trimmer 1 
R-15 i 

C-32 47X445 270 mmf 
C-33 17A123 1.5-12 mmf 

Molded 
Trimmer 

1 

1 

R-42 
R-46 B85225 2.2 meg. 0.5 Carbon 4 

C-37 47X57 100 mmf Molded 1 
R-48 
R-16 

C -38A 
17A252 1.3-12 mmf 

C-388 
Dual Trimmer 1 R-18 885102 1000 0.5 Carbon 3 

C-39 46X289 .00475 mf 180 V Tubular 1 
R-21 

ANTENNA COIL 
-D"PANGE 

A ie -2316 

IS) 6230 I.F. 
OSC COIL DISCRIMINATOR COIL TRANSFORMERS 

"B"U"D'' RANGE 
R INTERSTAGE 

G 

6AV6 

6Al_5 

.doli.c' 6BA6 
16Cf. 
e..a 

..6V6%7, 

AK, 

.0 
SORGT 5U4 

STANDARD TUBE SODREr Sr,.oeS 
',HEATER D..DIOD( PEAT( 
G GRID P -PI Al( 
e CHEROOT 

6U5/605 TUNIYG iNDiuTOR 
(SOCKET VIEWED EROA TOP) 
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MONTGOMERY WARD PAGE 20-53 

MODELS 84WG-2732A, 
84WG-273213 

REPLACEMENT PARTS LIST (continued) 

Rei. No. Part No. Description 
Qty. Used 

in Set 

R-17 
R-47 J 

R-19 
R-30 
R-35 
R-37 
R-20 
R-22 
R-23 
R-24 
R-25 
R-40 
R-41 

R-26 
R-27 
R-29 J 

R-28 
R-31 

R-32 
R-33 
R-34 

,R-38 
R-39 
R-43 
R-44 
R-45 
R-49 

L-1 

L-2 

L-4 f 
L-3 9A1946 FM R -F Coil 
L-5 9A1882 FM Oscillator Plate Choke 1 

T-1 9A2002 Di -Pole Antenna Assembly 1 

T-2 9A1966 FM Antenna Coil 1 

T-3 9A1957 "D" Antenna Coil Assembly 1 

T-4 26A436 Loop Antenna Assembly 1 

T-5 9A1948 Oscillator Coil (FM) 1 

T-6 9A1947 Interstage "B" & "D" Range Coil 
Assembly 1 

T-7 9A1950 1st I -F Transformer (FM) 1 

T-8 9A1934 1st I -F Transformer (AM) 1 

T-9 9A1933 2nd I -F Transformer (FM) 1 

T-10 9A1935 2nd I -F Transformer (AM) 1 

T-11 9A1936 Discriminator Coil 1 

T-12 53X293 Power Transformer 1 

T-13 9A1988 "B" & "D" Oscillator Coil Assembly 1 

T-14 Output Transformer 1 

(See Miscellaneous) 

MISCELLANEOUS 

12A481 12" E.D. Speaker Complete with Alt - 
put transformer 1 

3A425 Tube socket (miniature) 6 

3A303 Tube socket-octal (8 prong) molded 4 

32X386 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 1 

3A305 Phono socket-sing?e pin 1 

2A377 Band Switch 1 

Ohms 
884223 22K 

885224 220K 

Watts 
0.5 Carbon 

0.5 Carbon 

2 

4 

Part of 13X549 Cable and Socket Assembly 
43X217 6.2 0.5 Wire Wound 1 

885153 15K 0.5 Cu, bon 1 

36X374 .5 meg. Volume Control 1 

B85105 1 meg. 

B85473 47 K 

40X286 3 meg. 

885475 
B83274 
883224 
B84154 
B85335 
B85565 
B83124 
B84225 
C84273 
B85474 
884222 

4.7 meg. 
270 K 

220 K 

150 K 

3.3 meg. 
5.6 meg. 
120 K 

2.2 
27K 
470K 
2200 

0.5 Carbon 3 

0.5 Carbon 1 

Tone Control (Bass & Treble) 2 

0.5 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

1.3 Carbon 1 

0.5 Carbon 1 

0.5 Carbon 1 

TRANSFORMERS AND COILS 

9A1881 Filament Choke Assembly 1 

9A1880 FM R -F Plate Choke 2 

Qty. Used 

Ref. No. Port No. Description in Set 

2A376 Rotary Snap Switch 1 

13X328 Line Cord and Plug Assembly 1 

26A4E5 Escutcheon and Crystal Assy. 1 

10A509 Tuner Buttons _ 6 

28X320 Springs (Tuner Button) 6 

4X870 Escutcheon Eye 1 

10A662 Knob, Band 1 

10A667 Knob, Tuning 1 

10A663 Knob, On -Off 1 

10A664 Knob, Volume 1 

10A665 Knob, Treble 1 

10A666 Knob, Bass 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 

7A32 No. 51 Pilot Light (Jewel) 1 

7A222 Jewel _ _ 1 

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 1 

26A441 Crown Gear Assembly (For Mtg. to 

Band Switch) 2 

26A434 Idler Bracket Assembly 1 

25X1389 Drive Shaft Bracket 1 

26A494 Drive Shaft & Spool Assembly 1 

10X45 Drive Cord Assembly (Barfd Change) 1 

28X524 Tension Spring (Band Change) 1 

10X46 Drive Cord and Clip Assembly (Dial 
Drive) 1 

28X530 Tension Spring (Dial Drive) 1 

41X72 Light Shield (Band Indicator) 4 

41X35 tight Shield (Dial) 2 

7A103 No. 47 Pilot Light 6 

7A187 Pilot Light Socket Assembly (Dual) 1 

7A209 Indicator Light Socket Assembly 4 

TYPE W -28A-153 RECORD CHANGER PARTS 

W -15X097.1 Motor Assembly, 60 cycles 115-120 V 1 

W-21 P247 Crystal Cartridge 1 

W -21P515 Semi -Permanent Twin Point Needle 

Assembly 1 

W -11X368 Rubber Drive Wheel (33_1/3 R.P.M.) 1 

W -11X366 Rubber Drive Wheel (78 R.P.M.) 1 

©John F. Rider 

www.americanradiohistory.com



PAGE 20-54 MONTGOMERY WARD 
KODEL 94BR-1735A 

55 60 70 80 100 720 140 160 , c c 

'` 88 90 92 95 98 701 .104 ' 101 ` c 

TONE OFF - 
VOLUME 

TUNING BAND SWITCH 
PH. -AM - FM 

OPERATION OF THE RADIO 

BROADCAST BAND-This is the tuning band in which the 
standard broadcast stations. operate. The upper scale on 
the dial covers the broadcast range of 535-1620 Kc., and 
is calibrated in channel numbers. To obtain the kilocycle 
reading, multiply the number on the dial by 10; thus 
80 on the dial corresponds to 800 kilocycles. 

FM BAND-The FM tuning range covers the newly allo- 
cated frequency -modulation band of 88 to 108 mega- 
cycles into which all FM stations are required to move. 
Check with your local newspaper to determine the fre- 
quency of your local FM stations. 

ON-OFF SWITCH AND VOLUME CONTROL-The knob 
second from the left is both the on -off switch and the 
volume control. When this control is turned all the way 
to the left the set is off. A slight rotation to the right 
will click the switch and turn the set on. The knob may 
then be used to regulate the volume. Be sure your set 
is turned completely off when not in use; otherwise the 
tubes will wear out unnecessarily. 

TONE CONTROL-Rotating the extreme left hand knob 

Q1111111M14111 

Idler 

Felt padding 

gives a full variation of the tonal response from a deep 
bass to a brilliant treble. 

TUNING KNOB-The knob second from the right is the 
tuning knob; rotation of this knob moves. the indicator 
along the dial scales. When selecting a station turn the 
knob back and forth until the tone is clearest and loud- 
est. Do not use the tuning knob to regulate volume; the 
volume control should be used for that purpose after 
the station has been tuned in properly. It is particularly 
important in FM reception to tune the station accu- 
rately; otherwise the tone is distorted and the back- 
ground noise not eliminated. 

BAND SWITCH-The knob on the extreme right is used to 
select FM BAND, BROADCAST BAND, or PHONO. 
When this knob is turned fully clockwise FM programs 
can be tuned in. In the center position STANDARD 
BROADCASTS can be heard. 

PHONOGRAPH-To PLAY RECORDS through this radio, 
connect the "pickup lead" wire from record player to 
the "PHONO INPUT" on the cabinet back. Turn Band. 
switch to PHONO and adjust volume as required. 

Yurn drum / 
completely 

counter -clockwise - - 
/ rss. 

/ 
/ /1 

// , 

/ 

8!O,In/in1Orllnl 

Pointer carriage 

º` 

I 11 

I 1 

I 

I 1 

/ 

/ / 

/ 

/ / 
/ 

/ 
/ // 

// / 

Pointer REPLACEMENT OF DIAL CORDS 

With the large drum turned completely Pointer Stringing and Alignment 
counter -clockwise, line up the left edge 
of the pointer with the dots shown. 

2268-2 
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MONTGOMERY WARD PAGE 20-55 
MODEL 911BR-1535A 

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

The alignment procedure below includes the sensiti- 

vities at the inputs of various stages. All signal input 

values are based on an output of 500 milliwatts. 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 1.27 

volts AC across this resistor will be approximately 
equivalent to 500 milliwatt output with the speaker con- 

nected. The volume control must be set at maximum. 

The tone control must be set for maximum treble. 

The signal source must be an accurately calibrated 

signal generator capable of supplying the frequencies 

designated, modulated 30% with a 400 -cycle audio sig- 

nal. A 400 cycle audio signal is required for the audio 

measurement. Variations in sensitivities of plus or minus 

25% are usually permissable. AM -I. F. ALIGNMENT 
Band Switch in AM Position, Gang Open, Dummy 

C2 -B 
C2 -C 
C2 -A 

6BA7 

12AT7 

T5 

T6 

F. Ai EXTERNAL PHONO 
ANTENNA INPUT 

6BA6 TO LOOP 
ANTENNA 

6V6/GT 

6AV6 

TO SPEAKER 

,Q\/' OUTPUT TRANS. 

/POWER TRANS 

6ÁU6 6AL5 

AC INPUT and 
F M. ANTENNA 

5Y3/GT 

Chassis View 

Antenna .1 Mid. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION 

TO RADIO 
ADJUSTMENTS TO BE MADE ADJUST FOR 

Maximum output 
Should be 500 

Milliwatts 
400 cycles. Use 

65 millivolts 

High Side of 
Volume Control 

and chassis 
None 

455 Kc. Use 
3300 

microvolts 

Pin 1 of 6BA6 
I.F. Amp. 

and chassis 

Primary and Secondary of T8. 
See chassis view. 

Maximum output 
Should be 500 

Milliwatts 

455 Kc. Use 
55 microvolts 

Pin 7 of 6BA7 
Converter 
and chassis 

Primary and Secondary of T6. 
See chassis view. 

Maximum output 
Should be 500 

Milliwatts 

BROADCAST BAND -R. F. A 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of dial marker at the extreme left when gang is closed. 

For adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR 

FREQUENCY 
SET POINTER AT CONNECT TO RADIO ADJUST 

1620 Kc. Extreme Right 
Calibration Marker RADIATION COUPLING 

Use six turn loop across 
generator output. 

Place close +o cabinet back. 

Oscillator trimmer 
C2 -B for maximum 

1400 Kc. 
Third Calibration 

from Right 
Antenna Trimmer 

C2 -A for maximum 

Check tracking 

Power Supply 

Frequency Ranges 

Intermediate Freq. 
Selectivity 

at 1000 Kc, 600 Kc, and 535 Kc to be sure oscillator is set correctly 
ELECTRICAL SPECIFICATIONS 

AM Sensitivity 

105 to 125 volts, AC, 60 -cycles; 
Chassis only 75 watts. 

Broadcast Band -535 to 1620 kc. 
FM Band -88 to 108 mc. 

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

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

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

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

FM Sensitivity (For .5 watt output) -30 micro- 
volts average. 

Power Output 1.5 watts. 10% distortion. 3.0 
watts maximum. 

Loud Speaker 5"x 7" PM. Voice coil impedance 
3.2 ohms, 400 cycles. 

Tube Complement 
12AT7, FM -RF amp mixer; 
6BA7, AM converter, FM 

oscillator; 
6BA7, IF amplifier; 
6AU6, FM driver; 

6AL5, FM detector; 
6AV6, AM detector; 
6V6 output; 
5Y3, rectifier. 

o John F. Rider 
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PAGE 20-56 MONTGOMERY WARD 
MODEL 9448-1535A 

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

A non-metallic alignment tool 

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

must be used. 

NOTE 

The following alignment is based on the use of the new 
Simpson vacuum tube voltmeter which has a "floating 
ground". In other words, the meter, when used as a 
vacuum tube voltmeter, can have both the positive and 
negative sides connected to points above ground and 
still give true readings. (See note "C" below.) 
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 

.05 volt 

Pin No. 1 

of 6AU6 
Pin No. 7 of 6AL5 

and chassis 

Bottom Core 
Primary of T9 
Ratio Detector 

Resonance 
should be about 

3 volts 

10.7 Mc. 
Use about 

.05 volt 

Pin No. 1 

of 6AU6 See note "A" 
Top Core 

Secondary of T9 
Ratio Detector 

Zero. Use zero 
center scale 

See note "B" 

10.7 Mc. 
Use about 1800 

microvolts 

Pin No. 1 

of 6BA6 
Pin No. 7 of-6AL5 

and chassis 

Primary and Secondary 
òf T7. FM Driver IF 

See chassis view 

Resonance 
should be about 

3 volts 

10.7 Mc. 
Use about 400 

microvolts 

Top end of 
C2 -C 

Pin No. 7 of 6AL5 
and chassis 

Primary and Secondary 
of T5. FM Input IF 

See chassis view 

Resonance 
should be about 

3 volts 

NOTES ON FM - I. F. ALIGNMENT 
NOTE "A"-Connect two resistors in series, 100K OHMS each, from 
Pin No. 7 of 6AL5 to chassis (Pin No. 5). These resitors must 
be matched within 5%. Connect vacuum tube voltmeter between 
the midpoint of the resistors and point n. 
NOTE "B"-If T9 has been tampered with, it is possible that no 
crossover point will be found at first. Careful adjustment of both 
primary and secondary is necesery. 

NOTE "C"-To use a VTVM which does not have the "floating 
ground" feature, in step 2 above, connect "ground" side of VTVM 
to midpoint of resistors (Note "A") and "high" side to point n. 
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 dial marker at the extreme left when gang is closed. 
For adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 

POINTER CONNECTION 

TO RADIO 
ADJUST 

VTVM 
CONNECTIONS 

108 mc. 108 mc. 
Marker 

FM antenna 
terminals 

See Note "B" 
below 

FM Osc. C3 
for maximum Pin No. 7 of 

6AL5 to chassis. 98 mc. 
Tune in 

Gen. Signal 
FM Mixer C2 -C 
for maximum 

NOTE "A"-If a signal generator with the above fundamental fre- 
quency is not available, it is sometimes possible to use 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 resonance indication. A weak carrier, however, 
will not produce 3 volts. 

NOTE "B"-Connect 300 ohms in series with "hot" side of gener- 
ator and connect to left hand screw of external FM Antenna Ter- 
minals. Connect cold side of generator to right hand screw. 

o John F. Rider 
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PAGE 20-58 MONTGOMERY WARD 
MODEL 94BR-i535A 

REPLACEMENT PARTS LIST 
Ref. No. Part No. Description Qty. Ref. No. Part No. Description Qty. 

CAPACITORS COILS, TRANSFORMERS, CHOKES 
C1A,B,C,D B -8A-17673 Gang tuning condenser Ti C -13E-18179 Loop antenna assembly 
C2A,B,C, 
C3 

C5 
A-201-15142 
C -8G-12166 

Trimmers on gang 
Trimmer condenser 
5 mmf, ceramic, 10% 

3 

1 

1 

T2 -T13-714 

T3 

T4 

A-168-16023 RF choke coil assembly 3 

B -13D-16611 Oscillator coil (AM) 
A -13D-16617 Oscillator coil (FM) 

C8 

C9-31-41 
C -8G-14172 
C -8G-12759 

33 mmf, ceramic, 10% 
100 mmf, ceramic, 10% 

1 

3 

T5 

T6 

B -13A-16612 Input IF transformer (FM) 
B -13A-16662 Input IF transformer (AM) 

Cl 1A mmf, ceramic, 20% 1 T7 B -13B-16000 Output IF transformer (FM) 
C11-16-36 
C12 

C13-49 
C15-33 

C -8D-10761 

C -8G-13131 

C -8D-10770 
C -8D-11738 

.01 mfd, 400 volts, 20% 
100 mmf, ceramic, 10% 
.05 mfd, 200 volts, 20% 
.01 mfd, 200 volts, 20% 

3 

2 

2 

18 

19 

T10 

T11 

B -13A-16662 Output IF transformer (AM) 
B -13M-16001 Ratio detector transformer 
A-168-16613 RF choke coil 
A -13E-16618 RF coil (FM) 

C17-18 

C17-34 

C20 

A -8F-13127 

C -8G-11734 
C -8D-11013 

.0001 mfd-dual mica, 
+30% -20% 

100 mmf, ceramic, 10% 
.003 mfd, 600 volts, 10% 

2 

T12 

T15 

T16 

A -16A-16637 RF choke coil 
B -12C-18143 Output transformer 
B -12A-18137 Power transformer 

C21 C -8G-16049 2000 mmf, ceramic, 10% 
C22 C -8F3-120 390 mmf, mica, 10% MISCELLANEOUS 
C23 A -8C-18128 10 mfd, 50 volts A -15B-13430 9 -prong, miniature tube socket 2 
C24-40-42 A -8G-13962 .005 mfd, ceramic 3 A -15B-10440 8 -prong, octal socket 2 
C26-27-28-30 C -8G-11732 470 mmf, ceramic, 20% 4 A -15C-16007 7 -prong, miniature tube socket 4 
C32 C -8G-13201 1000 mmf, ceramic B -20A-18118 Band change switch 
C37 -A -B -C -D A -8C-18125 40-40-40 mfd x 350 volts, 

40 mfd x 25 volts 
B -14M-18147 AC line cord and plug 
A -23A-16328 Line cord lock 

C38 

C39 
C -8D-10788 
C -8D-10935 

.004 mfd, 600 volts, 20% 

.005 mfd, 600 volts, 
+40% -15% 

A-198-12170 Phono pick-up socket 
A -7B-13050 Dipole socket 

C45 C -8J-11321 .02 mfd, 600 volts, 20% 
A -3A-18116 Tuning shaft 

C48 C -8D-11304 .02 mfd, 200 volts, 20% 
A -2D-10033 Tuning shaft bracket 
B -47A-18150 Pilot light assembly 

RESISTORS A -46A-11739 Pilot light bulb, T-44 2 

R1 A -16B-16615 Suppressor 1 

B -18A-17637 5"x7" PM speaker 

R2-15 C -9B1-33 2.2 megohms, 1/2 watt, 20% 2 

R3 A -16B-16616 Suppressor 1 DIAL PARTS 
R4-14 C -9B1-78 22K ohms, 1/2 watt, 10% 2 C -6D-17737 Dial scale 1 

R5-10 C -9B1-43 27 ohms, 1/2 watt, 10% A -2M-16034 Dial mounting bracket 2 
R6-8-12-19 C -9B1-58 470 ohms, 1/2 watt, 10% 4 B -6M-17622 Background diffuser 1 

R7 C-981-48 68 ohms, 1/2 watt, 10 % 1 B -2M-16656 Pointer bar 1 

R9.32 C -9B1-82 47K ohms, 1/2 watt, 10% 2 A -2D-17627 Pointer bar bracket 
R11-23-24 C -9B1-94 470K ohms, 1/2 watt, 10% 3 A -3M-10299 Pulley 2 
R13 C-981-79 27K ohms, 1/2 watt, 10% 1 B -27A-10102 Shoulder rivet 2 
R16 C -9B1-34 3.3 megohms, 1/2 watt, 20% 1 A -53A-10989 Dial strings 60" yd. 
R17 C -9B1-54 220 ohms, 1/2 watt, 10% 1 B -2G-18119 Dial pointer 1 

R18 C-981-60 680 ohms, i/2 watt, 10% A -50A-16434 Felt strip for pointer 1 

R20 A -10A-18117 1 megohm, (volume control and A -49A-11324 Tension spring 2 
switch) 1 

R21 C-981-36 6.8 megohms, 1/2 watt, 20% 1 

R22 A-11 B-15852 1 megohm, (tone control) 1 
CABINET PARTS 

R25 C-981-55 270 ohms, 1/2 watt, 10 % 1 R -5C-18159-36 Bakelite cabinet 
R26 C-981-27 220K ohms, 1/2 watt, 20% 1 B -24M-17623 Baffle board 
R28 C -9C2-1065 1.5 ohms, 1 watt, 10% 1 A -23C-15453 M/W Crest 
R30 C -9C12-2059 3000 ohms, 5 watts, 5% 1 B-58-1131-41 Knob 3 

R31 C -9C12-1102 1800 ohms, 5 watts, 10% 1 B -5B-16057-41 Knob (with dot) 

©John F. Rider 

www.americanradiohistory.com



MONTGOMERY WARD PAGE 20-59 
MODEL 94WG-1059A 

ELECTRICAL SPECIFICATIONS 

Power Supply "A" Battery Supply -9 Volts, 50 Ma. 
"B" Battery Supply -90 Volts, 11 

Ma. or 105-125 volts AC, 25-60 cy- 
cles, 12 watts or 105-125 volts DC 

Battery Pack__-- Ward's Battery Pack No. 62-35 

Frequency Range 540-1600 KC 

Intermediate Frequency -455 KC 

Selectivity At 1000 KC, 45 KC wide at 1000 
times signal 

Sensitivity (for .05 watf'output with external 
antenna) 10 n}icrovolts average 

Power Output 0.3 watt maximum 
0.125 watt 10% distortion 

Loud Speaker 5'/4" PM dynamic 

Voice Coil Impedance 3.2 ohms at 400 cycles 

GENERAL DESCRIPTION 
This model is a five tube AC -DC or battery operated port- 

able radio. Controls are provided for tuning, volume and 

AC -DC or Battery selection. Other features include a built-in 

Air Wave Loop Aerial, automatic volume control, tuned 

R -F stage, PM dynamic speaker and a selenium rectifier 

for AC operation. The dial scale is calibrated to cover fre- 

quencies between 540 and 1600 kilocycles. 

DRIVE CORD REPLACEMENT 

Turn the gang condenser to the fully closed position. Use 

a new 10X52 Drive Cord Assembly and fasten one end to 
the tension spring. Fasten the other end of the tension 
spring to the hook on the drive pulley. Pass the cord 
through the slot in the drive pulley rim and continue around 
pulley rim '/4 turn clockwise. Pass cord around pulleys A, 
B, and C as shown in the illustration. Wind three turns 
clockwise (viewed from rear of chassis) around tuning con-. 
trol shaft. The turns must progress toward rear of chassis. 
Pass cord around pulley D and continue 3/4 turn clockwise 
around large drive pulley. Pass cord through the slot in 

the pulley rim then stretch the tension spring and fasten 
free end of cord to it. 

GANG CONDENSER 
IN CLOSED 
POSITION 

POINTER 
CLAMP 

TUNING CONTROL 
SHAFT 

Tube Complement 1 1R5 1st Detector 

1 1U4 I -F Amplifier 

1 1T4 R -F Amplifier 

1 1U5 2nd Detector, AVC and 1st 

A -F Amplifier 

1 3V4 Power Output 

/F EXTERNAL ANTENNA 
IS USED. CONNECT IT TO 
THIS CLIP. 

IF EXTERNAL GROUND IS USED. 
CONNECT IT TO THIS CLIP. 

REMOVAL OF CHASSIS FROM CABINET 
Pull off the three control knobs and disconnect the battery 
plug. Remove the two wood screws holding the safety 
switch in place. Remove the four screws that fasten the 
chassis to the cabinet (2 on the outside at each end of 
the cabinet). Withdraw the chassis from the cabinet. 

C-10 
OSC. TRIMMER 

C-2 LOOP ANT. TRIMMER 

C-5 F. C-6 
C-38 C-4 

1srI.F. 12NDI.F 

B010-23 .7 
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MODEL 94WG-1059A 

RECEIVER STAGE SENSITIVITIES 

The table below lists the sensitivity at the input of each stage. The receiver across this resistor will be equivalent to a 50 milliwatt output with the 
should be tuned to 1000 KC for all readings. All measurements are based 

speaker connected. The volume control must be set to maximum. 
The signal source must be an accurately calibrated signal generator on an output of 50 milliwatts. This may be measured by disconnecting the capable of supplying both 1000 KC and 455 KC signals modulated 30% 

speaker voice coil and substituting a 3.2 ohm 5 watt resistor across the with a 400 cycle audio signal. Output variations of Plus or Minus 25% 
secondary winding of the output transformer. A reading of .4 volt AC are usually permissible. 

SIGNAL GENERATOR INPUT FOR 

Frequency 
Coupling 
Capacitor 

Connection to 
Receiver 

Ground 
Connection 

50 MILLIWATT 
OUTPUT 

1000 kc 200 mmf or 
RMA Dummy Antenna 

Loop Antenna- 
External antenna clip 

Ext. Gnd. Clip 4.0 microvolts 

1000 kc .1 mf. 114 R-F-Pin 6 "X" Point 25 microvolts 

455 kc .1 mf. 1 R5 1st Detector-Pin 6 "X" Point 90 microvolts 

455 kc .1 mf. 1U4 I-F-Pin 6 "X" Point 3500 microvolts 

400 cycles .1 mf. 1 U5 1st A-F-Pin 6 "X" Point .022 volt 

400 cycles .1 mf. 3V4 Output-Pin 3 "X" Point 1.8 volts 

ALIGNMENT PROCEDURE 

Volume Control-Maximum All Adjustments. Signal Generator which will provide an accurately cali - 
Allow Chassis and Signal Generator to "Heat Up" for brated signal at the test frequencies as listed. 

several Minutes. Output Indicating Meter; Non -Metallic Screwdriver. 
The equipment in column at right is required for aligning: Dummy Antenna-.1 mf., 50 mmf. 

SIGNAL GENERATOR 
CONDENSER 

ADJUST TRIMMERS 

Frequency 
Setting 

Coupling 
Capacitor 

Connection 
to Radio 

Ground 
Connection 

SETTING 
TO MAXIMUM 

See Trimmer Illustration 

455 kc .1 mf Control Grid 
1U4 I -F Pin 6 

"X" Point Turn Rotor To 

Full Open 
2nd I -F (C-5) & (C-6) 

455 kc .1 mf Control Grid 
1R5 1st Det. 

Pin 6 

"X" Point Turn Rotor To 

Full Open 
1st I -F (C-3) & (C-4) 

1620 kc .1 mf Control Grid 
114 R -F 

Pin 6 

"X" Point Turn Rotor To 

Full Open 
Oscillator (C-10) 

1400 kc 50 mmf External Antenna 
Clip On loop 

See Note A 

External 
Ground 

clip 
on loop 

Turn Rotor To 

Max. Output. 
Set Indicator to 

1400 KC 

See Note B 

Antenna (C-2) 

NOTE A-Re-assemble chassis in cabinet and close the NOTE B-Tune in a 1400 KC signal. If pointer is not at 
cabinet back before making adjustment. the 1400 KC mark on the dial scale, move the pointer on 

the string to the 1400 KC mark. 
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MODEL 914WG-1059A 
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MONTGOMERY WARD PAGE 20-63 

1400 KC 
INDEX LINE 

DIAL 
LIGHT 

DIFFUSER 

Dig -2227 

aao.oU5,.160 140 120 100 90 80 10 60 99_0_ 

ON-OFF SWITCH 

AND 
VOLUME CONTROL D19-2226 

TUNING 
KNOB 

GENERAL DESCRIPTION 

This model is a five tube (plus rectifier tube) AC -DC receiver 

housed in a wooden cabinet. 

Controls are provided for tuning and volume. Other features 

include the built-in Air Wave Loop Aerial, automatic volume 

control, beam power audio output stage and a permanent 

magnet dynamic speaker. The dial scale is calibrated to 

cover frequencies between 540 and 1600 KC. 

MODEL 943,4G -1804D 

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 

Selectivity At 1000 KC, 50 KC wide at 1000 
times signal 

Sensitivity (for .05 watt output with external 
antenna) 15 microvolts average 

Power Output 1.3 watts maximum 
.75 watt 10% distortion 

Loud Speaker 5" PM Dynamic 
Voice Coil Impedance 3.2 ohms at 400 cycles 

Tube and Dial Light 
Complement 

RECEIVER STAGE SENSITIVITIES 

The table below lists the sensitivity at the inout 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 

125K7 R -F Amplifier 
12SA7 Mixer 
12SF7 I -F and 2nd Detector 
12517 1st A -F 

35L6GT Power Output 
35Z5GT Rectifier 
47 Dial Lamp 

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 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 
50 MILLIWATT 

OUTPUT 
Coupling 

Frequency Capacitor 
Connection to Ground 

Receiver Connection 

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" (12SK7 Pin 3) 150 microvolts 

455 kc .05 mf 12SA7 Mixer-Pin 8 Same as above 100 microvolts 

455 kc .05 mf 125F7 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 

D12.200í 

125K7 12SA7 
R.F. MIXER I.F. & 2ND DET. OUTPUT RECT. 

125.17 
IST A.F 

12SF 7 35L6GT( 35Z5GT 

DIAL POINTER 
INDEX LINE 

600 K C INDEX LINE 

END 
INDEX 

LINES 

INNER EDGES 
OF LIGHT 

DIFFUSER MOUNTING 

BRACKET 

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. 
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MODEL 94WG-1804D 

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 

STRING GUIDE cord to spring. 
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: 

FRONT 
A -C-6 OSC TRIMMER 

C 78 C-8 

C 24 
ANI lRIM!'ER 

C-10 8 G11 

T-3 T-4 
51if 2.DiF 

T-1 

NOTE As-Index line is on dial 
light diffuser strip. See DIAL 
CALIBRATION paragraph. 

12SK7 
RF. 

LOOP ANT. i-- 
Xa 

'II TC3A 

\ . 
24 

0.1., 

1C=1 

I001MF 

TO EXTERNAL ANT. 

a: 

T-2 
OSC COIL 

PAINT SPOT 

NOTE: i 
CHASSIS GROUND ONLY. 

NOT EXTERNAL 

C-4 

ím 

Attach the dial pointer to the cord and position as in- 
structed in paragraph DIAL CALIBRATION. 

GANG CONDENSER IN 

FULLY CLOSED / 
POSITION 

POINTER CLAMP 

D,9-2232 

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. 

SIGNAL GENERATOR 
Coupling P g 
Capacitor 

DIAL 
SETTING 

ADJUST TRIMMERS TO 
MAXIMUM OUTPUT 

IN ORDER SHOWN (See 
Trimmer Illustration) 

Frequency 
Setting 

Connection 
to Receiver 

Ground 
Connection 

455 kt Control Grid 
12517-I -F 

(Prong No. 2) 

Point "X" 
12SK7-R-F 

(Prong No. 3) 

.1 mf Turn Rotor to 
full open 

2nd i -F 
(C10) & (C11) 

455 kc Control Grid 
12SA7- 1st Det. 

(Prong No. 8) 

Same as above .1 mf Turn Rotor to 
full open 

1st i -F 
(C7) & (C8) 

1620 kc Control Grid 
12SA7-1st Det. 

(Prong No. 8) 

Same as above .1 mf Turn Rotor to 
fully open 
position 

Oscillator (C6) 

1400 kc External Antenna 
Clip on Loop 

Chassis 50 mmf Turn Rotor to 
1400 kc Index 

line. See Note A 

Antenna (C24) 

12SA7 
MIXER (ED 

xo 

12SF7 
LF.-2NDDET. 

xo 

T-3 GAM. 

4_IF_TRANS. 

,L)1 

C-3 C-6 

fi`, if 

R-14 270Kn 

i R-20 

C-28 
-MN* 

470,. 
T.05 MF. 

CC, 

>; 

m 

o 
% T-4 
e I.F.TRANS. 

R- 4 

C9 2.2 MEG 
TT 
105 MF 

X 

I.F. 455 KC j 

Cj2 

100MMF 
0X 

CTT13 

471MMF R- 

C 

6 

VOLUME 

CONTROL 

500K,. 

C 14 ,ix 

T04MF ,/ 
X 

C 

12SJ7 
AUDIO 

15 

.006 MF. 

C 1 
al MF. 

C-18 

.01 MF. 

C 17 

i! x 
a 

CC 

35L6GT 
OUTPUT 

C-19 

C 

X 

35Z5GT /---- ------- RECT. 

FALL POINTS MARKED "X" RETURN TO THIS POINT 
o , R-16 

~I 0.2MF. 

17V 
A.C.- 
D C. 

12SJ7 12SF7 12SK7 12SA7 35L6GT 3 27, 
27 7ig. 2A7 7A2 7 7 

mi R-15 39n ® Ol ssv 
3325 GT 

< c c Ac 
O C-23 

0.1MF. 

ON-OFF 

SWITCH 

Ac #47 PILOT LIGHT 

C120 

20 MF 

C-21 

C 

m 

01MF 

R-17 

1500n 

C208 

50TMF 

C 20C 

50 MF 

X 

T-5 ,\ 00007.÷- 

SPEAKER 

Ilft 

PM I 

Df9-222sA 
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REPLACEMENT PARTS LIST 

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

CAPACITORS 

C-1 D67102 .001 mf 400 V Tubular 

14A194 Gang condenser and pulley assembly 1 

C -3A 
C -3B ( 

C-4 
C-12 ( 

C-6 

Ca 
C-8 ( 

C-9 866503 

C-10 
C-11 ( 

C13 47X463 

C-14 867403 

C-15 867602 

C-16 B66104 

47X467 C-17 

C-18 
C-21 ( 

866103 

1 

47X476 100 mmf Molded 2 

Part of C-3 

Part of T-3, 1st I -F Transformer 

.05 mf 200 V Tubular 1 

Part of T-4, 2nd I -F Transformer 

47 mmf Molded _ ._ _-_ . 1 

.04 mf 200 V Tubular 1 

.006 mf 200 V Tubular 1 

.1 mf 200 V Tubular 1 

470 mmf Molded 1 

.01 mf 200 V Tubu'or 2 

C-19 867253 .025 mf 200 V Tubular 1 

C -20AÌ 20 mf 25 V Dry electrolytic 
C -20B ( 45X344 50 mf 15) V Condenser 1 

C -20C J 50 mf 150 V 

C 22 1367204 0.2 mf. 200 V Tubular 1 

C-23 D67104 .1 mf 400 V Tubular 1 

C-24 Part of C-3 

C-28 867503 .05 mf 200 V Tubular 1 

RESISTORS 

Ohms Watts 

R-1 884332 3300 0.5 Carbon 1 

R-2 B85104 100,000 0.5 Carbon 1 

R-3 B85223 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 885475 4.7 meg. 0.5 Carbon 1 

R-9 B84474 470,000 0.5 Carbon 1 

R-10 884333 33,000 0.5 Carbon 1 

R-11 B84823 82,000 0.5 Carbon 1 

R-12 B85474 470,000 0.5 Carbon 1 

R-13 B83181 180 0.5 Carbon 1 

R-14 884274 270,000 0.5 Carbon 1 

R-15 D84390 39 2.0 Carbon 1 

R-16 B84270 27 0.5 Carbon 1 

R-17 C84152 1500 1.0 Carbon 1 

R-20 885471 470 0.5 Carbon 1 

I`:ODF,I, 94wG-1804D 

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

T-1 9A1944 

T-2 9A1911 

T-3 9A1775 

T-4 9A1776 

T 5 51X116 

TRANSFORMERS AND COILS 

"8" Range loop antenna 

Oscillator coil assembly 

1st I -F Transformer and can assembly 

2nd I -F Transformer and can assembly 

Output transformer 

6X21 
20X329 

58X667 

25X1461 

DIAL AND DRIVE ASSEMBLY 

Rubber grommet 1 Gang cond. 
Cond. cushion stud S'mtg t 

Dial 

Dial bracket 

3 

3 

1 

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 

25X1460 Escutcheon mounting bracket 2 

MISCELLANEOUS 

12A496 5" PM 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 14" slotted hex head P -K type 
"Z" screw mounting loop to chassis) 2 

13X328 Line cord and plug assembly 1 

12SK7 12SA7 12SF7 
R.F MIXER I.F.S 2ND DET. 

STANDARD TUBE SOCKET SYMBOLS 

O. -DIODE PLATE HI -HEATER TAP 

G -CONTROL GRID 0 -CATHODE 
G. -ANODE GRID Nc-NO CONNECTION 
Go -OSCILLATOR GRID P -PLATE 
Gs -SCREEN GRID S -METAL SHELL 
H-H[ATEP "-SUPPRESSOR GRID 

35L.6GT 35Z5GT 
OUTPUT REGT. 

D12 2002 

TUBE SOCKET VOLTAGES 

Socket voltages are shown on the schematic diagram ar me 
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: 

Line voltage 117 volts AC 
Volume control maximum 
Signal input none 

A variation of ±-10% is usually permissible. 
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MODEL 94.WG-2742A 

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 
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 thesbutput transformer. A reading 
of 1.26 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 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 10 Microvolts 

40 Microvolts 1000 KC .01 mf 6BA7 Converter Pin 7 Chassis 

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 tabla 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 a 
22.5 KC deviation. This will correspond to 30% AM modulation. 

SIGNAL GENERATOR 
INPUT FOR 

.5 WATT 
OUTPUT FREQUENCY 

COUPLING 
TO RECEIVER 

CONNECTION TO 
RECEIVER 

GROUND 
CONNECTION 

98 MC 

10.7 MC 

300 ohms 

.01 mf 

External Antenna Terminal Chassis 100 Microvolts 
6BA6 1st I -F Pin 1 Chassis 600 Microvolts 

10.7 MC 2500 mmf 6BA6 2nd I -F Pin 1 Chassis 23,000 Microvolts 

A94-2379 

©FM SEC.ADJ. 
AM PRI. ADJ. 

LOOP 
ANTENNA 

C- 7 4A4 OSC. SECTION 

C-3 ANT. SECTION 

FM ADJO 
GANG 
COND. 

AM PRI. -SEC. ADJ. 

C-21 AND C-22 PRI. ADJ. 

C-12 FM OSC. ADJ. O 

6BA6 
I ST. I.F 

6, 

6BA6 
2ND IF 

: 6 6BA7 
I, AM -FM 

CONVERTER 

v 

6AL5 p N 6V6GT 
DISC. OUTPUT 

Dru 

DO6AV6 
AM 2ND DET. AVC 

STANDARD TUBE SOCKET SYMBOLS 
H -HEATER Dr -DIODE PLATE 
G- GRID P -PLATE 
K -CATHODE Is -INTERNAL SHIELD 

5Y3GT 
r ' w RECT. 

6BA7 6AV6 6V6GT 

13_6AL5 5Y3GT 

PHON INPUT 
PHONO 

MOTOR 

DIPOLE ANTENNA 
SOCKET 

CONNECTIONS 

r4 -i176 

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. 

°John F. Rider 
www.americanradiohistory.com



MONTGOMERY WARD PAGE 20 - 

MODEL 9: 1G -27)12A 
ALIGNMENT PROCEDjJRES 

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 SOmmf. 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 
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. 
lated 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 -2500 mmf, 300 ohms tions for negative readings). 

and a 3300 ohm .5 watt resistor with short leads. 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. (i) 

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 

10.7 MC 6BA6 2nd I -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 

6BA6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
2nd I -F (3) 

Note C 

Maximum 
Deflection 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (1) 

Note A 
Maximum 
Deflection 

I -F 10.7 MC Antenna and Chassis 2500 mmf FM Rotor Fully 
Open 

1st. I -F Pri. and 
Sec. (5) and (6) 

Note C s 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Solder a 3300 ohm resistor1 
across terminals 3 and 4 ofl 
1st. I -F trans. 

2500 mmf FM Rotor Fully 
Open 

1st. 1-F 

Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Note D 

2500 mmf FM Rotor Fully 
Open 

1st. I -F 

Sec. (6) 
Note C 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.4 

Note F 

Disconnect built-in dipole an 
Senna and connect generator 
to dipole terminals with re- 
sistor in series 

300 ohms FM Rotor Fully 
Open 

Osc. C-12 Maximum 
Deflection 

Antenna 104.5 Same as above 300 rhms 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 NOTE C-Connect zero center DC vacuum tube voltmeter as 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 as in Note A. 
this adjustment. NOTE D-Unsolder 3300 ohm resistor from terminals 3 and 4 of 
Note output voltage on the zero center DC vacuum 1st I -F transformer and resolder across terminals 1 and 2. 
tube voltmeter. 

NOTE E -2nd I -F trimmers (AM) must be aligned before attempting NOTE B-Disconnect zero center DC vacuum tube voltmeter from 
to adjust 2nd I -F (FM) tuning slug. AVC and connect it at the audio takeoff point at the 

27 K ohm resistor (R-11) and its junction with the terminal NOTE F-Remove the 3300 ohm load resistor before attempting to 
strip. Adjust for zero voltage indication. check the antenna and oscillator adjustments. 

® John F. Rider 
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PAGE 20-68 MONTGOMERY WARD 
MODEL 94.WG-2742A 
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MONTGOMERY WARD PAGE 20-69 

EIKTRICAI snaRunoNs 
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 brood at 1000 times 

signal, measured at 1000 KC 

I.F. FM -200 KC brood at 2 times 
down 
I.F. FM -950 KC brood at 200 
times down 

AM Sensitivity (For .5 watt output with external 
antenna) 10 microvolts overage 

FM Sensitivity.. (For .5 won output) 
100 microvolts average 

Power Output 4.5 watts maximum 
2.5 watts 10% distortion 

Loud Speaker 10' PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

MODEL 944G -27)12A 

Tube and Dial Lamp 1 65A7 FM -AM Convener 
Complement 1 611A6 lit I -F Amplifier 

1 66A6 2nd I -F Amplifier 
1 6A15 FM Discriminator 
1 6AV6 Audio Amplifier, AM 2nd 

Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
2 No. 47 Dial Lamps 

Ref. N.. Pert No. 
wy. Used 

DoeerlPtlen I. Mt 

Ohms 

RESISTORS 

Want 

R-1 184223 22 K 0S Carbon 

8.2 883272 2700 05 Carbon 

8.3 684471 470 05 Carbon 

R-4 685104 100 K 05 Carbon 

It 5 183680 68 0.5 Carbon 

1-6 884122 1200 05 Carbon 

R -B 685473 47 K 05 Carbon 

8-9 885683 68 K 05 Carbon 

R 10 884102 1000 OS Carbon 

R.11 184273 27 K 05 Carbon 

R-12 43X233 36 05 Wire Wound 1 

R-13 I 

R-14 I 
884682 680,) 0 5 Carbon 2 

R -15A I 

1158 I 

43%224 
1400 
1000 

6.0 
40 

Wir. Wound 1 

8-16 684153 15 K 0 5 Carbon 1 

8-17 36%372 .5 mes Volume Control 1 

R-18 885225 2.2 mes 0.5 Carbon 1 

_19 40%285 3 raes. Tone Control 1 

R.20 885106 10 ^K9. 0 5 Carbon 1 

1.21 I 

R-22 1 

685474 470 K 0.5 Carbon 

R-23 884271 270 0 5 Carbon 

8-24 184151 150 0.5 Carbon 

TRANSFORMERS AND COILS 

L-1 9A1812 ("dolmen, Choke Assembly 

L 2 3541 Insulated Chah. - 1 

L-3 9A1940 Parasite Chah. A.c..sbly , 1 

L.4 9A2021 Oscillator Col Assembly (PM) 1 

T.1 9A1972 '7" Range Loop Anterior. Awls. 1 

1-2 9A1956 AM.nne Coil Assembly 1 

T-3 9A1997 Oscillator Coil Assembly (AM) 1 

T-4 9A20:7 1N 1.F. Trans. IFM) 

7-5 942038 tot I.F. Tran.. (AM) 

Tó 9A1999 2nd I.F. Trans. (AM -FM) 

T-7 9A2336 Di.r.n.inator Coil Aw..bly 

TJ 9A2004 Dipo4 Antenne _. ... _. _. :. 

1-9 338290 Po..r Trove weber .-- 

T.10 31X134 Output Tra.aerwr 

Ref. No. Part No. De.4.ipet.n 
Oey. O e.d 

I. ser 

CAPACITORS 

C 

C.111 

C.IC 
C -ID 

C-2 174735 2 24 RIM( Trimmer 

C3` 
C7 f 
C-4 47X521 6 mief 

14A204 Gang Cond.nser Assembly 

Parr of Gong Condenser 

Cd 
C -I1 
C 14 

C 19 47%537 5000 
C 20 
C 74 
C 39 

CE 
C8 

C 9 47%517 47 wend 

C 10 47%512 10 reref 

Ceram,c 

rnmt I.ered Ceran,c 7 

47X572 12 mmf 

C-12 17A255 1-8 nnf 

C13 47X547 3 rend 

C-15 
C-16 

C.17 

Cab 
C.29 

C.211 C.72 

C-23 47%497 100 rend C.romic 1 

C-25 Pan of T.7 ,Discriwe'mator Trans.) 

Ceramic 

Cerornic 

Ceram,c 

Trimmer 

C.ranr,c 

2 

Part of T.51lsr I.F Trans. -AM, 

Pan of T-1 1st 1 F. Trans -FM) 

666503 05 mf 200 V Tubular 

Pon of T-6 2nd 1.F Trans.-AM.FMI 

7 

C-26 47X492 2700 .m) Molded Moco 1 

C-27 
C-35 

C -2e 45%361 S ml 100 V Dry Electrolytic 1 

C30A ( 40 of 330 V 

Jly 4371739 
C 

730 V 

30C 20 us/ 

C-JOD 20 red 

47%461 220 nmI 

C-308 40 rot 

.rom 2 

330 V 
Dry Electrolytic I 

25 V 

C31A} 47X112 50-50 .nd Duol Mow 
C.318 

C-32 47%471 68 mmf Molded Mka..._. 

cJ3 166403 .04 ad 200 V Tubuler 

C34 D66532 .003 sef 400 V Tubular 

C-36 066203 .02 ad 400 V Tabulen..._- 

C37 166402 .004 0( 200 V Tabular 

C-33 1466102 .031 .af 800 V Tabalw 

1 

1 

1 

1 

1 

1 

1 

oty. Rood 
8.f "N.. Parr Ne. De.orlptlet I. Bet 

V.2727 

V.2749 

MISCELLANEOUS 

124480 10 P.M. Speak.r 

34303 Tube Sock.r-Ocral 8 prong)" 
Molded 

34426 Tube Socket M,n.orure 

2 

4 

34443 Tube Socket-Min,arure for AM.FM 

Con. Tube. 1 

34304 Phono Motor Socket 

3A305 Phono Socket -Single Nn Tip 

2A384 land Change Snitch 

13%546 L.ne Cord and Plug Assembly 

10.4695 Knob iToning) 

10A696 Knob ¡volume Control 6 Switch) 1 

104,697 Knob (Tone) 

104698 Knob Ihono -6C-FM) 

4X1020 Escutcheon 

DIAL AND DRIVE ASSEMBLY 

58%715 Dial Glas. ... 

24%446 Idler Pulley 2 

15x241 Painter .. 1 

25%1569 Dial Bracket 1 

74103 No. 47 Pilot light Bulb, 2 

7.4702 Pilot Light Socket Assembly 1 

26%486 Drive Shah 

41%26 Reflector, Dad Light .... 2 

28%113 Drive Cord Tension Spring 1 

10X66 Drive Cord AM.rnbty 1 

19%192 "C" Washer (Mtg. dron..hdt).... 2 

6%21 Rubber Gra.m.t (Mtg. 
gang wend.) 3 

20%260 Canden..r Cushion Shod (Mtg. 
gang condenser) 3 

TYPE V-21EAIS1 RECORD CRAN«« PARTS 

Motor Assembly, 60 Cycle. 
105125 Volts AC 1 

Spindle Adopter (43 RPM) .. 

Shure .77 Cry.tal Cartridge 
Needle, Meragrise» (led) 
Noodle, Regular 
(When ordering needles. spadly pert maw 
ben and letter stomped ritt aerlrY6a.) 

©John F. Rider 
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PAGE 20-70 MONTGOMERY WARD 
MODELS 994.WG-27142C, 
9)4.WG-2742D 
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MONTGOMERY WARD PAGE 20-71 

MODELS 91.WG-271}2C, 
914.WG -2711?D 

RECEIVER STAGE SENSITIVITIES 

. AM AND AUDIO STAGES 

the table below lists the sensitivity at 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 
The signal source must be nn accurately calibrated signal generator 

are based on an output of .5 watt. This may be measured by d 
capable of supplying both 1000 KC and 455 KC signals modulated 30% 

netting the speaker voice coil and substituting a 3.2 ohm, 5 watt re- 

sistor across the secondary winding of the outpu' 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 

FREQUENCY 
COUPLING 

CAPACITOR 
CONNECTION TO 

RECEIVER 

GROUND 
CONNECTION 

.5 WATT 
OUTPUT 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna 
Lead 

Chassis 10 Microvolts 

1000 KC mf 6BA7 Converter Pin 7 Chassis 
---- 

40 Microvolts 

455 KC 

.01 

.01 mf 6BA7 Converter Pin 7 Chassis 35 Microvolts 

455 KC .01 mf 6BA6 1st 1-F Pin 1 Chassis 2000 Microvolts 

400 .01 mf 6AV6 1st A -F Pin 1 Chassis .07 Volt 
cycles 

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 

are 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 

I A94-2378 1 
C- 7 AM OSC. SECTION 

©FM SEC. ADJ. C-3 ANT. SECTION 
AM PRI. ADJ. 

6BA7 6AV6 6V66T 
ADJO 

SEC. ADJ. 1 6BA6, t 6ÁL5 5Y3GT 

OO GANG 1 LOOP 
ANTENNA !-lei 

,, 
COND. frt OO Le - 

I T5 TT-4 f T6,1 i 
1sTLF.1srIF.` 
AM FM 

2ND if. 
AM -FM 

T-7 
FM DISC. 

- PHONO INPUT 
^ PHONO 

MOTOR A94 2 7 
SOCKET 

DIPOLE ANTENNA 
CONNECTIONS AM PRI. -SEC. ADJ. 

C-2 (Am) C-21 AND C-22 PRI. ADJ. 

,O 
AM SEC. A 1. FM PRI.ADJ. C-12 FM OSC. ADJ. 

0 
TUBE SOCKET VOLTAGES 

6BA6oe 6BA6 eQ , 6AL5Q " 6V6GT 
1ST I jp). 2ND IF°4 DISC. "E°©K " " OUTPUT 

Ilbb^^ Or 
P2 ° ' ' 400b. `'°°n`: G,°p` p p 

A ©" 
" ' `eci», 5Y3GT 6BA7 ó°ò Gs P RECT. 

'e.CONVERTER P © CP2 0 Ó DP1 0©ó P: j O p P 6AV6 
0©O AM 2ND DET. AVC Vie 

STANDARD TUBE SOCKET SYMBOLS P, 
c G, 

G. H -HEATER DP -DIODE PLATE 

G- GRID P - PLATE 
H -CATHODE Is -INTERNAL SHIELD y4.=, 

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 g p 
a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt -meter. 9 
Conditions Conditions of measurement are: 

Line voltage 117 Volts AC 
Signal Input None 

A variation of ±10% is usually permissible. 

o John F. Rider 
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PAGE 20-72 MONTGOM 
MODELS 9L1.WG-27)12c, 
9L WG -27)12D 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 Fin No. 1 

.1 mf Chassis 
Base 

Rotor Fully Open 2nd I.F. C-21 Maximum 
and C-22 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 

1400 KC 50 
Output 

External 
Antenna Lead 

mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Output 

NOTE A-If the pointer is not at 1400 KC on the dia , 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. 
lated 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 -2500 mmf, 300 ohms fions for negative readings). 
and a 3300 ohm .5 watt resistor with short leads. 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) 

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 

10.7 MC 6BA6 2nd I -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 

6BA6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
2nd I -F (3) 

Note C 

Maximum 
Deflection 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (1) 

Note A 
Maximum 
Deflection 

I -F 10.7 MC Antenna and Chassis 2500 mmf FM Rotor Fully 
Open 

1st. I: F Pri. and 
Sec. (5) and (6) 

Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Solder a 3300 ohm resistor 
across terminals 3 and 4 of 
1st. I -F trans. 

2500 mmf FM Rotor Fully 
Open 

1st. 1-F 

Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Note D 

2500 mmf FM Rotor Fully 
Open 

1st. I -F 

Sec. (6) 
Note C 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.4 

Note F 

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 

Antenna 104.5 Same as above 300 rhms 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 NOTE C-Connect zero center DC vacuum tube voltmeter as 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 as in Note A. 
this adjustment. NOTE D-Unsolder 3300 ohm resistor from terminals 3 and 4 of Note output voltage on the zero center DC vacuum 1st I -F transformer and resolder across terminals 1 and 2. tube voltmeter 

NOTE B-Disconnect zero center DC vacuum tube voltmeter from NOTE E -2nd I trimmers (AM) must be aligned before attempting 
AVC and connect it at the audio takeoff point at the to adjust 2nd I -F (FM) tuning slug. 

27 K ohm resistor (R-11) and its junction with the terminal NOTE F-Remove the 3300 ohm load resistor before attempting to 
strip. Adjust for zero voltage indication. check the antenna and oscillator adjustments. 
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rl0 DEL S 94WG-27'12C , 
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GENERAL DESCRIPTION 

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

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

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

Aerials are provided for the FM and Broadcast bands. 

Features include, compensator circuits to prevent oscillator 

drift; automatic volume control, push-pull pentode power 

output stage, PM dynamic loud speaker and an electro- 

static 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. 

6BA6 
,2AT1 . 6 1 

6AV6 ,. 
1 

rvoíi 6A15 
,oNMtc,o..s erc ,. 

MODEL 9414G -2745A 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 60 cycles, 80 
watts, 100 watts with record 
changer 

Frequency Ranges Broadcast 540-1600 KC 

Frequency Modulation 88-108 MC 

I. Condenser C-12 (5000 MMF) not used. 

Intermediate Frequency ..AM -455 KC 

FM -10.7 MC 

Selectivity AM -43 KC broad at 1000 times 

signal, measured at 1000 KC 

I.F. FM -200 KC broad at 2 times 

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

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

FM Sensitivity (For .5 watt output) 
30 microvolts average 

Power Output 8 5 watts maximum 
6.0 watts 10% distortion 

Loud Speaker 12" PM Dynamic 

Voice Coil Impedance.. 3.2 ohms 400 cycles 

Record Changer See Manual No. 5081A 

2. The 5000 MMF condenser C-13 is connected to 

ground instead of as shown in the circuit 

diagram. 

3. The circuit connüctions of transformers T-1 

(1st FM I -F) and T-4 (2nd AM I -F) are shown 

erroneously in the circuit diagram. The 

corrected circuit connction's are shown below. 

T -T tL 
C-65 

M17 

C-41 
250 
MME2 
_ ._.l.. . 

T-1 6BA6 
1ST. FM I.F TRANSF. 1ST AM- F - r- 1- 1- 

C-10 I 

17 1 

MMF.¡ - 

T- 4 
2ND AM I.F. 

1 RAN_5.F T T- 

C-43 
250 
MME. 

-L4 _J 

R-12 
6811 LC -13 

= 5000 
MMF. 

© John F. Rider 

www.americanradiohistory.com



PAGE 20-76 MONTGOMERY WARD 
MODEL 94WG-2745A 

AM LOOP ANT. 

C-48 
AM ANT. 

TRIMMER 

T-1 
IST FM 

®SEC. 
ADJ. 

T-2 
1ST AM /.,- 

/- PRI. 

® j, 
ADJ. / PRI. SEC. 

ADJ. ®ADJ. 

C-29 
AM INTERSTAGE 

TRIMMER 

C-35 
FM OSC. TRIMMER 

C-33 
AM OSC. 

TRIMMER 

54 ADJ. 

PRI. 
ADJ. 

SHIELD 

C-47 
FM ANT. TRIMMER 

C-32 
FM /NTERSTAGE TRIMMER 

GANG 
COND.' 

SEC. ADJ. 

T-4 T-5 
2 ND AM / DISCRIMINATOR 

/.F. 

SEC. 
ADJ. 

PR I. 
ADJ. 

T-3 
2 ND FM /.F 

A 92-2467 

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(4 is usually permissible. 

POINTER CLAMP 

DIAL BRACKET 

DIAL STRING 

DRIVE 
SHAFT 

A92-24º2 

TENSION 
SPRING 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION. 

G1 

68 A8 
,sr,.F AM -FM 

O© . 

b o 
. 

G2 
.o 
16. O°o, 

`2AT7 
ÿ r9cÁc 

4 

H GI G3 

6BA6 
AF aMPC,F,EA 

6BA6 
ZNOFM/F 

6A L5 
FM pE /EC Epa 

6AV6H 
0.445E (A)[A 

STANDARD TUBE SOCKET SYMBOLS 

G -GRID D. DIODE PLATE 
H -HEATER P -PLATE 
H -CATHODE 

FAON E OF CMa SS.S .1,404 

51'3 -GT 
Ea 

6 K6 -GT 
ourPur 

DRIVE CORD REPLACEMENT 

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

of cord 48 inches long for the installation, winding 
three turns clockwise around the drive shaft with the 

turns progressing away from the chassis. After com- 

pleting the installation, rotate the drive shaft a few 

turns to take up the slack in the cord. 

©John F. Rider 
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ALIGNMENT PROCEDURE 
AM STAGES 

The following is required for aligning: 
An All Wove Signal Generator Which Will Provide on Accurately 

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

-.1 mf, 200 mmf. 

MODEL 94WG -2 714.5A 

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 

FREQUENCY 
SETTING 

455 kc 

Broadcast 1620 kc 

1400 kc 

CONNECT 
GENERATOR' 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTING 

Broadcast Rotor Fully Open 

Broadcast Rotor Fully Open 

Broadcast Turn Rotor to Max. Output 
Set pointer to 

1400 kc External ant. lead 200 mmf Broadcast 1400 kc See Note A 

12AT7 .1 mf 
Pin 7 and Chassis 

External ant. lead, 200 mmf 

External ant. lend 200 mmf 

Note A-If the pointer is not of 1400 KC on dial, reset pointer at the 1400 K`: mark 

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 I -F Loading Resistor-.O1 mf, 300 ohms 

and 1000 ohms. 

ADJUST 

2nd I -F Pri. & Sec. 0 & 

1st I -F Pri. & Sec. ® & (4') 

Broadcast Oscillator C-33 

Broadcast Interstage C-29 

Loop Antenna C-48 

on the dial scale. 

ADJUST 
FOR 

Maximum 
Output 

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 

.01 mf 

BAND 
SWITCH 
SETTING 

FM 

FM 

GANG ADJUST 
CONDENSER ADJUST 

FOR 
SETTING 

Rotor Fully Open Disc. Pri. Maximum 

Note A Deflection 

CONNECT FREQUENCY 
GENERATOR SETTING 
OUTPUT TO 

10.7 MC 6BA6 2nd 1-E Pin 1 

Note B and Chassis 

Discrim- 

inator 

I -F 

10.7 MC 6BA6 2nd I -F Pin 1 .01 mf 

Note B and Chassis 

Rotor Fully Open Disc. Sec. 

Note C 

Zero Center 

Maximum 
Deflection 

10.7 MC 6BA6 1st I -F Pin 1 
.01 mf FM 

Note F and Chassis 

2nd I -F Pri. Note A 
and D 0 

Rotor Fully Open 2nd .I -F Sec. Note A 
and E 

Discrim- I 10.7 MC 

inator Note F 

6BA6 1st I -F Pin 1 .01 mf 

and Chassis 

FM Rotor Fully Open Disc. Pri. O Maximum 
Note A Deflection 

10.7 MC 

Note F 

6BA6 1st I -F Pin 1 .01 mf 

and Chouis 

FM Rotor Fully Open Disc. Sec. 

Note C 

Zero Center 

Maximum 
Deflection 

Maximum 
Deflection 

10.7 MC 
Note F 

FM -RF Gang Condenser 
terminal 

.01 mf 
_.i 

FM Rotor Fully Open 

given 

1st I -F Pri. 0._ 
1st I -F Sec. 10 

Notes A, D & E 

Oscillator C-35 
Note G 

Recheck I -F Adjustments in order 

R -F & Osc. 108.4 
Note H 

Disconnect dipole and 
connect generator to di- 
pole terminals with re- 

sistor in series 

300 ohms FM Rotor Fully Open 

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

sistor in series 

300 ohms FM 

FM 

Tune Rotor for Max. 
AVC voltage 

FM Interstage 
C-32 

Ant. C-47 

Maximum 
Deflection 

104.5 Disconnect dipole and 
connect generator to di- 

300 ohms Tune Rotor for Max. 
AVC voltage 

Maximum 
Deflection 

pole terminals with re- 
sistor in series 

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 
junction of resistor R.22 and condenser C-18 for all ad- 
justments 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 connect to junction of R-18 and C-62. Adjust 
for zero voltage indication. 

NOTE D-Before adjusting Pri. core connect 1000 ohm load resistor 
across the 2nd I.F. secondary terminals. Input may have 
to be increased to .1 volt if receiver is badly mis -aligned. 

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

NOTE F-Input can be reduced to 10,000 microvolts. 
NOTE G-Oscillator frequency above signal frequency. 

NOTE H-Remove the 1000 ohm load resistor before attempting to 
check the R -F and oscillator adjustments. 

°John F. Rider 
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PAGE 20-80 MONTGOMERY WARD 
:'MODEL 

94í4G-27 
hfG-246A, 
bB 

,,5ä6o. 70 BO 100 IZo 140 160 / 
BB _,BZ -g6 98 100)0Z 104 OB 

. iaFout"cr Moouu,e. 

ELECTRICAL SPECIFICATIONS 
Power Supply 105-125 volts AC 60 cycles, 60 

watts. 70 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 Sensitivity 

FM Sensitivity 

Power Output 

Loud Speaker 

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% distortion 

8" PM Dynamic 

Voice Coil Impedance._ 3.2 ohms 400 cycles 

Record Changer See Manual No. 5077A 

Tube and Dial Lamp 1 6BA7 FM -AM Converter 
Complement 1 6BA6 1st I -F Amplifier 

1 6BA6 2nd I -F Amplifier 
1 6A1 5 FM Discriminator 
1 6AV6 Audio Amplifier, AM 2nd 

Detector and AVC 
1 6V6GT Audio Output 
1 5Y3GT Rectifier 
2 No. 47 Dial Lamps 

GENERAL DESCRIPTION 

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

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

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

Aerials are provided for the FM and Broadcast bands. 

Features include, compensator circuits to prevent oscillator 

drift, automatic volume control, 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. 

Issue "9" chassis differ from the issue "A" chassis by 
a change in value of Condenser C-6 from 12 MMI" to 15 MMF, 
the addition of Condenser C-40 and Oscillator Filament 
Chokes L-5 und L-6. 

REMOVE FROM PARTS LIST AND SCHEMATIC 

C-6 47X522 12 MMF Ceramic Condenser 

ADD TO PARTS LIST AND SCHEMATIC 

C-6 17X552 15 524F Ceramic Condenser 

C-40 4TX509 47 MMI' Ceramic Condenser 

L-5) 
L-6) 

9A2044 Oscillator Filament Choke 

The circuit connections of the condenser and chokes are 
shown in the partial schematic below. 

L-5 

TO 
6.3 V 

L-6 

C-5 
5000 I MMF. 

C40 
47 
MMF, 

C-6 
IS 

MMf. 

L-2 
CHOKE 

68A7 
AM -FM 
CON VER TER 

DRIVE CORD REPLACEMENT 

69X2014 

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 

oround the drive shatt 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. 

©John F. Rider 
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MONTGOMERY WARD PAGE 20-81 

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 

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. 

MODEL 9Lj.WG-2746A, 
9L1.WG-2 7l4.6B 

The volume contro.l must be set to maximum. 

The signal source must be an accurately calibrated signal generotor 

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 

External Antenna 
Clip 

Chassis 10 Microvolts 
1000 KC 200 mmf or 

RMA Dummy Antenna 
Chassis 40 Microvolts 

1000 KC -01 mf 6BA7 Converter Pin 7 

Chassis 35 Microvolts 
455 KC .01 mf 6BA7 Converter Pin 7 

455 KC mf 6BA6 1st I -F Pin 1 Chassis 2000 Microvolts 
.01 

6AV6 1st A -F Pin 1 Chassis .07 Volt 
400 cycles mf .01 

6V6GT Output Pin 5 Chassis 3.2 Volts 
mf 400 cycles .01 

FM STAGES 

The table below lists the sensitivity for the FM stages of the receiver. The signal source must be an accurately calibrated signal generotor 

The receiver must be tuned to 98 MC for all readings. Measurements capable of supplying o 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. For these 
ensure nts 

the 
d to erator 

must 
M e adjusted 

for a 

2.5 
measurements. 

GENERATOR INPUT FOR 

.5 WATT 
OUTPUT 

SIGNAL 

FREQUENCY 

COUPLING 
TO RECEIVER 

CONNECTION TO 

RECEIVER 

GROUND 
CONNECTION 

98 MC 300 ohms External Antenna Terminal Chassis 100 Microvolts 

10.7 MC .01 mf 611A6 1st I -F Pin 1 Chassis 600 Microvolts 

6BA6 2nd I -F Pin 1 Chassis 23,000 Microvolts 
10.7 MC 2500 mmf 

LOOP 
ANTENNA 

A94-2378 I 

OFM SEC. ADJ. 

AM PRI. ADJ. 

C-2 CAM) 

C- 7 AM OSC. SECTION 

C-3 ANT. SECTION 

FM ADJ© 
GANG 
COND. 

AM PRI -SEC ADJ. 

C-21 AND C-22 PRI. ADJ. 

C-12rFM OSC. ADJ.O 

6BA6 
2ND IF 

Gi A 

H G. 6BA7 
I, AM -FM 

CONVERTER 

6AL5 
DISC. 

DP 6AV6 
AM 2ND DET. AVC 

STANDARD TUBE SOCKET SYMBOLS 
H -HEATER Dr -DIODE PLATE 

G- GRID P -PLATE 
K -CATHODE Is -INTERNAL SHIELD 

6V6GT 
r OUTPUT 

GZ 

DP2 

Aro aJ7 

DIPOLE ANTENNA 
CONNECT IONS 

6BA7 6AV6 6V6GT 

13_6AL5 5Y3GT 

PHONO INPUT 
PHONO 

MOTOR/ A94 237B 

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. 

o John F. Rider 
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'AGE 20-82 MONTGOMERY WARD 
MODEL 94WG-274.6A, 
9L.WG-2746B 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 Clip 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Output 

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

The following 
An accurately 

lated signals 
Non-metallic 
Dummy 

and a 3300 

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. 
of 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 connec- 
Antennas and I -F Loading Resistor -2500 mmf, 300 ohms tions for negative readings). 
ohm .5 watt resistor with short leads. Allow chassis and signal generator to "Heat Up" for severol minutes. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 

SETTJNG 
ADJUST ADJUST 

FOR 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (I) 

Note A 
Maximum 
Deflection 

10.7 MC 6BA6 2nd 1-F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Sec. (2) 

Note B 

10.7 MC 6BA6 2nd l -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 

6BA6 ht I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
2nd I -F (3) 

Note C 

Maximum 
Deflection 

Discriminator 10.7 MC 6BA6 2nd 1-F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (I) 

Note A 
Maximum 
Deflecion 

I -F 10.7 MC Antenna and Chassis 2500 mmf FM Rotor Fully 
Open 

1st. 1-F Pri. and 
Sec. (5) and (6) 

Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Solder a 3300 ohm resistor 
across terminals 3 and 4 of 
1st. I -F trans. 

2500 mmf FM Rotor Fully 
Open 

1st. 1-F 

Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Note D 

2500 mmf FM Rotor Fully 
Open 

1st. 1-F 

Sec. (6) 
Note C 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.4 

Note F 

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 Maximun, 
Deflection 

Antenna 104.5 Same as above 300 rhms FM Tune rotor for 
max AVC voltage 

Ant. C-3 Maximum 
Deflection 

RECHECK ANTENNA ii 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 os 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 as in Note A. 
this adjustment. NOTE D-Unsolder 3300 ohm resistor from terminals 3 and 4 of 
Note output voltage on the zero center DC vacuum 1st I -F transformer and risolder across terminals 1 and 2. 
tube voltmeter 

NOTE E -2nd I F trimmers (AM) must be aligned before attempting NOTE B-Disconnect zero center DC vacuum tube voltmeter from 
to adjust 2nd I -F (FM) tuning slug. AVC and connect it at the audio takeoff point at the 

27 K ohm resistor (R-11) and its junction with the terminal NOTE F-Remove the 3300 ohm load resistor before attempting to 
strip. Adjust for zero voltage indication. check the antenna and oscillator adjustments. 

e John F. Rider 
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PAGE 20-84 MONTGOMERY WARD 
MODEL 94.WG-2746A, 
9/114G -2746B 
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MONTGOMERY WARD PAGE 20-85 

STA.. 
60j'70,/, 

IAkt1 f IIi1Jl1 

e Á5T AC 

120 140 /160 

MAU 'je MiJ3g. 

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. 
POINTER CLAMP 

DIAL 
BRACKET 

DIAL 
STRING 

DRIVE 
SHAFT 

TENSION SPRING 

CONDENSER IN 
FULLY CLOSED 
POSITION 

As31rr1 

6 

MODEL 94WG-2747A 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 60 cycles, 60 
watts. E0 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 

FM Sensitivity (For .5 watt output) 
100 microvolts average 

Power Output 4.5 watts maximum 
2.5 watts 10% distortion 

Loud Speaker 8" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

Qty. Used 
Ref. No. Port No. Description in Set Oct. No. Port No. 

Cty. Used 
Description in Set 

C -1A 

CAPACITORS 

=-1 B 
14A204 Gang Condenser Assemb.y 1 

C -1C 

C-21 1 

C-22 1 

Part of T-6 (2nd I.F. Trans.-AM-FM) 

C-1 D C-23 47X497 100 mmf Ceramic 1 

C-2 17A256 2-24 mmf Trimmer 1 

C-25 Part of T-7 (Discriminator Trans.) 

C-3 l Part of Gang Condenser 
C -7 .1 

C-26 47X492 2700 mmf Molded Mica.. 1 

C-4 47X521 6 mmf Ceramic..... C-27 Ì 47X468 220 mmf Ceramic __..._. 2 
C-35 1 

C-5 
C-11 

C-28 45X361 5 mf 100 V Dry Electrolytic 1 

C-14 C -30A 40 mf 350 V 
C-19 
C-20 

47X507 5000 mmf Silvered Ceramic 7 C -30B 
C -30C 

45X359 
40 mf 350 V 
20 mf 350 V 

Dry Electrolytic 1 

C-24 C -30D 20 mf 25 V 
C-39 

C-6 47X552 15 mmf Ceramic 1 

C-8 47X522 12 mmf Ceramic 1 

C -31A 
C-318 1 

47X112 50-50 mmf Dual Mica 1 

C-9 47X517 47 mmf Ceramic 1 
C-32 47X471 68 mmf Molded Mica 1 

C-10 47X512 10 mmf Ceramic... 1 
C-33 B66403 .04 mf 200 V Tubular 1 

C-12 17A255 1-8 mmf Trimmer 1 
C-34 D66502 .005 mf 400 V Tubular._.._ _... 1 

C-15 1 Part of T-5 (1st I.F. Trans.-AM) 
C-36 D66203 .02 mf 400 V Tubular 1 

C-16 f C-37 866402 .004 mf 200 V Tubular _._ _.. 1 

C-17 Part of T-4 (1st I.F. Trans.-FM) C-38 H66102 .001 mf 800 V Tubular 1 

C-18 Z B66503 .05 mf 200 V Tubular 2 
C-29 f 

C-40 47X509 47 mmf Ceramic 1 

©John F. Rider 
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PAGE 20-86 MONTGOMERY WARD 
MODEL 9414G -2747A 

REPLACEMENT PARTS LIST (continued) 

Ref. No. Part No. 
Qty. Used 

Description in Set 
Qty. Used 

Ref. No. Part No. Description in Set 

RESISTORS 

Ohms Watts 
MISCELLANEOUS 

R-1 B84223 22 K 0.5 Carbon 1 
12A477 8" P.M. Speaker 1 

R-2 883272 2700 0.5 Carbon 1 

3A303 Tube Socket-Octal (8 prong) 
R 3 884471 470 0.5 Carbon 1 Molded 2 

R 4 B85104 100 K 0.5 Carbon 1 

R 5 B83680 68 0.5 Carbon 1 
3A426 Tube Socket-Miniature 4 

R-6 684122 1200 0.5 Carbon 1 . _.. 
3A443 Tube Socket-Miniature (for AM-rM 

4 8 B85473 47 K 0.5 Carbon........... 1 Converter Tube) _ 1 

R 9 885683 68 K 0.5 Carbon 1 3A304 Phono Motor Socket 1 

R 13 B84102 1000 0.5 Carbon 1 

R-11 B84273 27 K 0.5 Carbon 1 3A305 Phono Socket-Single Pin Tip 1 

R-12 43X233 3.6 0.5 Wire Wound..-. 1 

R-13 
2A384 Band Change Switch 1 

R-14 
B84682 6800 0.5 Carbon 2 

13X546 Line Cord and Plug Assembly 1 
F -15A 1 

R-158 f 
43X224 

1400 6.0 
Wire Wound.... 1000 4.0 1 

R-16 B84153 15 K 0.5 Carbon 1 

10A695 Knob (Tuning) 1 

R-17 36X372 .5 meg. Volume Control 1 I0A696 Knob (Volume Control & Switch) 1 

R-18 B85225 2.2 meg. 0.5 Carbon 1 

R-19 40X285 3 meg. Tone Control 1 10A697 Knob (Tone) 1 

R-20 B85106 10 meg. 0.5 Carbon 1 

R-21 
10,4698 Knob (Phono-BC-FM) 1 

R-22 J 

B85474 470 K 0.5 Carbon........... 2 

4X1020 Escutcheon .... 1 

R-23 B84271 270 0.5 Carbon 1 

DIAL AND DRIVE ASSEMBLY 
R-24 B84151 150 0.5 Carbon 1 

58X715 Dial Glass 1 

24X446 Idler Pulley 2 

15X241 Pointer _....__ _ _ 1 

25X1569 Dial Bracket 1 

TRANSFORMERS AND COILS 7,4103 No. 47 Pilot Light Bulb 2 

L-2 35A5 Insulated Choke 1 

7A202 Pilot Light Socket Assembly.-..... 1 

L-3 9A1940 Parasitic Choke Assembly 1 

26X486 Drive Shaft 1 

L-4 9A2021 Oscillator Coil Assembly (FM) 1 
41X26 Reflector, Dial Light --- 2 

28X113 Drive Cord Tension Spring 1 
L 5 I9A2044 
L6) Oscillator Filament Choke -. 2 

10X66 Drive Cord Assembly 1 

T-1 9A2047 "B" Range Loop Antenna Assem. 1 19X192 "C" Wa:her (Mtg. drive shaft).... 2 

T-2 9A1956 Antenna Coil Assembly 1 6X21 Rubber Grommet (Mtg. 

T-3 9A1997 Oscillator Coil Assembly (AM) 1 
gang cond.) 3 

20X260 Condenser Cushion Stud (Mtg. 
T-4 9A2037 1st I.F. Trans. (FM) 1 gang condenser) 3 

T-5 9A2038 1st I.F. Trans. (AM) 1 TYPE V -28A163 RECORD CHANGER PARTS 

T-6 9A1999 2nd I.F. Trans. (AM -FM) 1 
V-27276 Motor Assembly, 60 Cycles 

105-125 Volts AC 1 

T-7 9A2036 Discriminator Coil Assembly_..-... 1 

Shure P-77 Crystal Cartridge 1 

T-8 9A2004 Dipole Antenna 1 Need'e, Microgroove (Red) 1 

T-9 53X290 Power Transformer 1 
Needle, Regular 1 

T-10 51X134 Output Transformer 1 

(When ordering needles, specify part num- 
ber and letter stamped on cartridge.) 

©John F. Rider 
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MONTGOMERY WARD PAGE 20-8 

'MODEL 94.WG-2747A 

RECEIVER STAGE SENSITIVITIES 

AM AND AUDIO STAGES 

the table below lists the sensitivity at 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 
The signal source must be an accurately calibrated signal generator 

ore bo-ed on an output of .5 watt. This may be capablesupplying 
by discon- 

necting 
of su I n both 1000 KC and 455 KC signals modulated 30% 

netting the speaker voice coil and substituting a 3.2 ohm, 5 watt re -g g 

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 

FREQUENCY 

COUPLING 
CAPACITOR 

CONNECTION TO 

RECEIVER 

GROUND 
CONNECTION 

.5 WATT 
OUTPUT 

1000 KC 200 mmf or 
RMA Dummy Antenna 

External Antenna 
Clip 

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 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 

are 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 
i 

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 

A94-2378 C- 7 AM OSC. SECTION 

OFM SEC. ADJ. C-3 ANT. SECTION 
AM PRI.ADJ. r 6BA7 6AV6 6V6GT 

0 FM AOJO 
6BA6 a6AL5 5Y3GT 

1 

SEC. ADJ. 
LOOP I` 
ANTENNA _ GANG 

COND. rt 2 t 
[ 

T 5 T-Ll'ie IL T-6 I = 
tsr IF. 1sT I.F. 

AM FM 1 

2ND I.F. 

AM-FMI 
T-7 
FM DISC. 

PHONO INPUT 
PHONO . 

l MOTOR/ A94-2318 
Y SOCKET 

DIPOLE ANTENNA 
-SEC. CONNECTIONS - y AM PRI ADJ. 

C-2 (AM) C-21 AND C-22 PRI. ADJ. 

0 
AM SEC. FM PRI.ADJ. C-12 FM OSC. ADJ. 

0 
TUBE SOCKET VOLTAGES 

6BA64 6BA6 ©Q "P 6AL5" " 6V6GT 
15T .I F ©. 2ND IF © ©. Disc. " "AN H K OUTPUT 

P, 
e 

Gs G " c. " 
" G3 6BA7 0©© " SY3RECT. 

i, AM -FM rte° 
AQ CONVERTER 

PGP 
Opp GP2 #701, 

' ` 
` © 6 00 AM 2ND DET. AVC O`ó O 

STANDARD TUBE SOCKET SYMBOLS P 
G, 
G4 H -HEATER DP -DIODE PLATE 

G -GRID P - PLATE 
K -CATHODE Is -INTERNAL SHIELD x4.337, 

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 g p 

A variation of ±10% is usually permissible. 

o John F. Rider 
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rpevo w-oo ;mini IVVMCKT WAKU 
MODEL 94.WG-274-7A 

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 
C-22 

Maximum 

455 KC Control Grid 
6BA7 Pin No. 7 

1st Det. 

.1 mf Chassis 
Base 

Rotor Fully Open 
and 

1st I.F. Pri. and 
Sec. (7) and (8) 

Output 
Maximum 

Output 

1620 KC Control Grid 
6BA7 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-7 Maximum 

1400 KC 
Output 

External 
Antenna Clip 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Output 

NOTE A-If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on 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. loted 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 1-F Loading Resistor -2500 mmf, 300 ohms tions for negative readings). 
and a 3300 ohm .5 watt resistor with short leads. 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 
Dio-. 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 
10.7 MC 6BA6 2nd I -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 

6BA6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
2nd I -F (3) 

Note C 
Maximum 
Deflectior 

Discriminator 10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (1) 

Note A 
Maximum 
Deflec'ion 

I -F 10.7 MC Antenna and Chassis 2500 mmf FM Rotor Fully 
Open 

1st. 1-F Pri. and 
Sec. (5) and (6) 

Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Solder a 3300 ohm resistor 
across terminals 3 and 4 of 
1st. I -F trans. 

2500 mmf FM Rotor Fully 
Open 

1st. 1-F 

Pri. (5) 
Note C 

Maximum 
Deflection 

10.7 MC Antenna and Chassis 
Note D 

2500 mmf FM Rotor Fully 
Open 

1st. I -F 

Sec. (6) 
Note C 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.4 

Note F 

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 

Antenna 104.5 Same as above 300 rhms FM Tune rotor for 
max. AVC voltage 

Ant. C-3 Maximum 
Deflection 

RECHECK ANTENNA 8 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 as 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 cs in Note A. 
this adjustment. NOTE D-Unsolder 3300 ohm resistor from terminals 3 and 4 of Note output voltage on the zero center DC vacuum 1st I -F transformer and resolder across terminals 1 and 2. tube voltmeter 

NOTE B-Disconnect zero center DC vacuum tube voltmeter from NOTE E -2nd I F trimmers (AM) must be aligned before attempting 
AVC and connect it at the audio takeoff point at the to adjust 2nd I -F (FM) tuning slug. 

27 K ohm resistor (R-11) and its junction with the terminal NOTE F-Remove the 3300 ohm load resistor before attempting to strip. Adjust for zero voltage indication. check the antenna and oscillator adjustments. 

onn F. Rider 
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MODEL 9414C -27L} 
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PAGE 20-90 MONTGOMERY WARD 
MODELS G -271k8Á, 
941NIG-2748 

6 

ST DAR p pROAO'AST AC 
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GENERAL DESCRIPTION 

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

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

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

Aerials are provided for the FM and Broadcast bands. 

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

the FM band, 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. 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 60 cycles, 40 

watts. 60 watts with record 

changer 

Frequency Ranges Broadcast 540-1600 KC 

Frequency Modulation 88-108 MC 

Intermediate Frequency___AM-455KC 
FM -10.7 MC 

6BE6 12AT7 6AV6 6V6GT 

i4A6ti 
PHON INPUT 

6AL5 6X5GT 

PHONO 
MOTOR 

DIPOLE ANTENNA SOCKET 

CONNECTIONS 

A$0 2529 

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) 20 microvolts average 

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

Power Output 1.9 watts maximum 
.8 watts 10% distortion 

Loud Speaker 10" PM Dynamic 

Voice Coil Impedance 3.2 ohms 400 cycles 

Record Changer See Manual No. 5087A 

Tube and Dial' omp 1 6BE6 AM Converter & FM Osc. 
Complement 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 6X5GT Rectifier 
1 12AT7 R -F Amplifier & Mixer 
2 No. 47 Dial Lamps 

eJohn F. Rider 
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MONTGOMERY WARD PAGE 20-91 

MODEL 9 .}.WG -2748A 

T-1 
LOOP - 
ANTENNA 

io 
FM SEC. ADJ. 

AM SEC. ADJ. 

C-2 LOOP ANT. 
TRIMMER 

AM PR I. ADJ. 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new 10X56 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. 

POINTER CLAMP 

} - 
DIAL 
BRACKET 

TENSION SPRING 

DIAL 
STRING 

DRIVE 
SHAFT 

CONDENSER IN 

RALLY CLOSED 
POSITION 

A5592M 

e 

C 39 FM R -F ADJ. 

C 41 AM OSC. ADJ. 

C-25 FM OSC. ADJ. 

AM PRI.. ADJ. 
FM PRI. ADJ. 

A96-2536 

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. 

6BA64Q 
2ND IF f© 

Gz G09 
G 

K12AT7 

N P 

FM R -F DP, 
DP2 

AMPLIFIER 6AV6 
2 AND MIXER AM 2ND DET AVC 

6A L5 
DISC. " 

6V6GT 
K H K OUTPUT 

G' 6BE6 STANDARD TUBE SOCKET SYMBOLS 
AM H -HEATER DP -DIODE PLATE 

CONVERTER G- GRID P -PLATE 
AND FM OSC. K -CATHODE Is -INTERNAL SHIELD 

AAs 2S#A 

©John F. Rider 
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PAGE 20-92 MONTGOMERY W 
MODEL 9tWG-2714.8A 

ALIGNMENT PROCEDURES 
AM STAGES 

The following is required for aligning: Volume Control Maximum all Adjustments. 
An All Wove 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 50fimf. 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. Pri. (1) 
Sec. (2) 

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No. 7 

1st Det. 

.1 mf Chassis 
Base 

Rotor Fully Open 

and 

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

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully 
Open 

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

Maximum 
Output 

1620 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-41 Maximum 
Output 

1400 KC External 
Antenna Clip 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 Maximum 
Output 

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

The following 
An accurately 

toted signals 

Non-metallic 

Dummy 

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 connec- 
tions for negative readings). 

Antennas and I -F Loading Resistor -2500 mmf, 300 ohms 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. (5) 

Note A 
Maximum 
Deflection 

10.7 MC 6BA6 2nd I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Sec. (6) 

Note B 
-F 10.7 MC 

Note C 
6BA6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

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

Maximum 
Deflection 

Discriminator 10.7 MC 6BA6 1st I -F 

Pin 1 and Chassis 
2500 mmf FM Rotor Fully 

Open 
Disc. Pri. (5) 

Note D 
Maximum 
Deflection 

I -F 10.7 MC Junction C -32A & B 

(Dual 100 mmf cond.) 
And chassis 

2500 mmf FM Rotor Fully 
Open 

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

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

Disc. Pri. (5) 
In Order Shown 

Note D 

Maximum 
Deflection 

10.7 MC Same as above 2500 mmf FM Rotor Fully 
Open 

Disc. Sec. (6) 
Note B 

Maximum 
Deflection 

RECHECK 1-F ADJUSTMENTS IN ORDER GIVEN 
Oscillator 108.5 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-25 Maximum 
Deflection 

Antenna 104.5 Same as above 300 rims FM Tune rotor for 
max. AVC voltage 

Ant. C-39 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A-The zero center scale DC vacuum tube voltmeter is to be 27 K ohm resistor (R-10) and its junction with the terminal connected between chassis ground and the AVC line. strip. Adjust for zero voltage indication. A signal of .1 volt must be fed into the receiver for 

this adjustment. NOTE C-AM I -F coils must be aligned before attempting to align 
Note output voltage on the zero center DC vacuum the FM I -F coils. 
tube voltmeter 

NOTE D-Connect zero center DC vacuum tube voltmeter as in Note NOTE B-Disconnect zero center DC vacuum tube voltmeter from A. Adjust input to give same output on the zero center DC 
AVC and connect it at the audio takeoff point at the vacuum tube voltmeter as in Note A. 

C John l'e Rider 
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PAGE 20-94 MONTGOMERY WARD 
MODEL 9L.14G-2748A 

REPLACEMENT PARTS LIST 

Ref. No. Part No. 
Qty. Used 

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

Description in Set 

C-1 14A209 

CAPACITORS 

Gong Condenser Assembly 1 

RESISTORS 

Ohms Watts 

R-1 B85470 47 0.5 Carbon 1 

C-2 17A256 2-24 mmf Trimmer 1 

R-2 1 

C-3 47X559 130 mmf Ceramic 1 
R-3 ,l B85102 1000 0.5 Carbon _ 3 

R-6 I 

C-4 
C-5 
C-9 

R-4 

R-8 
1 

884680 68 0.5 Carbon 2 

C-10 47X507 5000 mmf Ceramic 7 R-5 

C-11 R -12i B84682 6800 0.5 Carbon 3 

C-17 R-13 f 

C-27 
R-7 885473 47 K 0.5 Carbon 2 

C-6 Part of T-2 (Ist I -F Trans. FM) 
R-25 1 

C-7 R-9 885222 2200 0.5 Carbon 1 

C-8 Part of T-3 (Ist I -F Trans. AM) R-10 B85273 27 K 0.5 Carbon 1 

C-12 Part of T-5 (2nd I -F Trans. AM) R-11 43X233 3.6 0.5 Wirewound . -. 1 

C-13 f R-14 Ì B85104 100 K 0.5 Carbon 2 

C-14 Part T-4 (2nd I -F Trans. FM) 
R-16 ( 

C-15 
,of 

R-15 B85223 22 K 0.5 Carbon 1 

C -16A 47X112 50-50 mmf Dual Mica... 1 

R-17 B84221 220 0.5 Carbon 1 

C -16B R-18 

C-18 Part of T-6 (Discriminator Trans.) R-19 
R-24 I B85474 470 K 0.5 Carbon 1 

C-19 47X492 2700 mmf Molded Mica 1 R-26 

C-20 2 47X468 220 mmf Ceramic 2 R-20 B85153 15 K 0.5 Carbon 1 

C-35 1- 

C-21 45X361 5 mf 100 V Dry Electrolytic 1 R-21 36X372 .5 meg. Volume Control & Switch 1 

C-22 
C-42 

47X557 2.2 mmf Ceramic 2 
R-23 

R-27 

40X285 

B85106 

3 meg. Tone Control 

10 meg. 0.5 Carbon 

1 

1 

C-23 47X558 30 mmf Ceramic 1 R-28 D84821 820 2.0 Carbon 1 

C-24 47X516 20 mmf Ceramic 1 R-29 885105 1 meg. 0.5 Carbon 1 

C-25 17A255 1-8 mmf Trimmer 1 
R-30 884271 270 0.5 Carbon 1 

C-26 866503 .05 mf 200 V Tubular 1 

C -28A 20 mf 20 V TRANSFORMERS AND COILS 
C -28B 45X360 40 mf 150 V Dry Electrolytic 1 

C -28C 40 mf 200 V L-1 35A5 Insulated 'Choke 1 

C-29 1166102 .001 mf 800 V Tubular 1 
L-2 9A2068 Parasitic Choke Assembly 1 

L-3 35A9 Insulated Choke 1 

C-30 47X470 330 mmf Molded Mica_...' 1 
L-4 35A8 Insulated Choke 1 

C-31 47X508 500 mmf Ceramic 1 T-1 9A2070 "B" Range Loop Antenna 1 

C-328 T-2 9A2060 1st I -F Trans. (FM) 1 

C-328 
76X4 100 mmf Dual Ceramic.... 1 

T-3 9A2062 1st I -F Trans. (AM) 1 

C-33 B66403 .04 mf 200 V Tubular 1 T-4 9A2061 2nd I -F Trans. (FM) 1 

C-34 D66502 .005 mf 400 V Tubular 1 
T-5 9A2063 2nd I -F Trans. (AM) 1 

T-6 9A2064 Discriminator Transformer 1 

C-36 866402 .004 mf 200 V Tubular 1 

T-7 9A2065 Oscillator Coil (AM) 1 

C-37 D66104 .1 mf 400 V Tubular 1 
T-8 9A2067 Oscillator Coil (FM) 1 

C-38 D66203 .02 mf 400 V Tubular 1 T.9 51X134 Output Transformer 1 

C-39 Part of C-1 (Gang Condenser) 
T-10 9A2004 Dipole Antenna 1 

C-41 J T-11 53X291 Power Transformer 1 

C-40 47X471 68 mmf Ceramic 1 T-12 9A2066 Antenna Coil (FM) 1 

©John F. Rider 
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MONTGOMERY WARD PAGE 20-95 
MODELS 1}.WG-2748A, 

9 G -27}.8B 
REPLACEMENT PARTS LIST (continueal 

Ref. No. Part No. 
Qty. Used 

Description In Set 

91WG-271+8A 

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

MISCELLANEOUS MODEL DIAL AND DRIVE ASSEMBLY 

12A480 10" P.M. Speaker 1 58X727 Dial Glass 1 

3A303 Tube Socket-Octal (8 prong) 24X446 Idler Pulley 2 

Molded 2 
15X241 Pointer 1 

3A426 Tube Socket-Miniature ... 4 25X1569 Dial Bracket 1 

3A427 Tube Socket (12AT7) 1 

7A103 No. 47 Pilot Light Bulb 2 

7A202 Pilot Light Socket Assembly 1 

3A443 Tube Socket (6BE6) 1 

26X486 Drive Shaft 1 

3A304 Phono Motor Socket 1 41X26 Reflector, Dial Light 2 

28X113 Drive Cord Tension Spring 1 

3A305 Phono Socket-Single Pin Tip 1 

10X56 Drive Cord Assembly 1 

2A395 Band Change Switch 1 19X192 "C" Washer (Mtg. drive shaft)..... 2 

13X546 Line Cord and Plug Assembly 1 
6X66 Rubber Grommet (Mtg. 

gang cond.) 3 

10A695 Knob (Tuning) 1 

10A696 Knob (Volume Control & Switch) 1 
TYPE V -28A166 RECORD CHANGER PARTS 

V-27278 Motor Assembly, 60 cycles 

10A697 Knob (Tone) 1 
105.125 Volts AC 1 

Shure P-81 Crystal Cartridge 1 

10A698 Knob (Phono-BC-FM) 1 Semi -Permanent Needle 1 

(When ordering needles, specify part num- 

4X1020 Escutcheon 1 ber and letter stamped on cartridge.) 

WARD'S AIRLINE RADIO 
Model 94WG-2748B 

Issue "B" receivers of this model differ from the issue "A" rec- 

eivers by the addition of a 2.2 megohm resistor and a 5000 MMF 

ceramic condenser to the circuit. 
PARTS LIST ADDITION 

The description of the new parts follows: 

REF.NO. PART NO. DESCRIPTION QTY.USED 
R-31 B85225 2.2 Meg. .5 W Carbon 1 

C-43 47X507 5000 MMF Ceramic 8 
The circuit connection of Resistor R-31 is shown in the partial 
schematic below. Condenser C-43 is connected to the filament 

and ground. (pin 1.0 of the 6BA6 2nd I -F 

SWITCH 
REAR SEC. 

R-31 
2.2 MEG. 

7 

PHONO 

AM 

FM 

©John F. Rider 
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PAGE 20-96 MONTGOMERY WARD 

No DEL 9LVwG -2749A 

88 90 95 100 105 108 

AM55 6 7 8 91012 1416 AM 
. ...,...,.,.,., / 

GENERAL DESCRIPTION 

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

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

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

Aerials are provided for the FM and Broadcast bands. 

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

the FM band, 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. 

68E6 pAT7 6AV6 

PHONO INPUT 
PHONO 

MOTOR 

DIPOLE ANTENNA 
SOCKET 

CONNECTIONS 

T-1 
LOOP 
ANTENNA 

6V6GT 

5Y3GT 

AYY.253i 

FM SEC. ADJ. 

AM SEC. ADJ. 

C-2 LOOP ANT. 
TRIMMER 

AM 

PORT. ADJ. 

3 

ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 volts AC 60 cycles, 60 
watts. 80 watts with record 

changer 

Frequency Ranges 

Intermediate Frequency 

Selectivity 

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 

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

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

Power Output 4.5 watts maximum 

2.5 watts 10% distortion 

Loud Speaker 

Voice Coil Impedance 

Record Changer 

Tube and Dial Lamp 
Complement 

C 39 FM R -F ADJ. 

C-41 AM OSC. ADJ. 

C-25 FM OSC. ADJ. 

8 
FM SEC..ADJ. 

FM PRI. ADJ. 

12" PM Dynamic 

3.2 ghms 400 cycles 

See Manual No. 5081A 

1 6BE6 AM Converter & FM Osc. 
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 
1 12AT7 R -F Amplifier & Mixer 
2 No. 47 Dial Lamps 

EC. ADJ. 

AM PRI. ADJ. 
FM PRI. ADJ. 

PRI. ADJ. 

SEC. ADJ. 

A96-2536 

°John F. Rider 
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MONTGOMERY WARD PAGE 20-97 
MODEL 94wG-2749A 

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 

FREOUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 

SETTING 
ADJUST ADJUST 

FOR 

455 KC Control Grid 
1st 6BÀ6 Pin No. 1 

.1 mf Chassis 
Base 

Rotor Fully Open 2nd I.F. Pri. (1) 
and Sec. (2) 

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No. 7 

1st Det. 

.1 mf Chassis 
Base 

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

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Bose 

Rotor Fully 
Open 

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

Maximum 
Output 

1620 KC Control Grid 
6BE6 Pin No. 7 

1 mf Chassis 
Bose 

Rotor Fully Open Oscillator C-41 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-2 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. 

The following 
An accurately 

toted signals 

tion -metallic 

Dummy 

FM STAGES 
is required for aligning, Zero center scale DC vacuum tube voltmeter having a ronge 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 
vacuum tube voltmeter may be used by reversing the meter connec- screwdriver, tions for negative readings). 

Antennas and I -F Loading Resistor -2500 mmf, 300 ohms Allow chassis and signal generator to "Heat Up" for s I 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. (5) 
Note A 

Maximum 
Deflection 

10.7 MC 6BA6 2nd I.F 
Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Sec. (6) 
Note B 

I -F 10.7 MC 
Note C 

6BA6 1st I -F 

Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

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

Maximum 
Deflection 

Discriminator 10.7 MC 6BA6 1st I -F 

Pin 1 and Chassis 

2500 mmf FM Rotor Fully 
Open 

Disc. Pri. (5) 
Note D 

Maximum 
Deflection 

I -F 10.7 MC Junction C -32A & B 

(Dual 100 mmf cond.) 
And chassis 

2500 mmf FM Rotor Fully 
Open 

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

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

Disc. Pri. (5) 
In Order Shown 

Note D 

Maximum 
Deflection 

10 / MC Same as above 2500 mmf FM Rotor Fully 
Open 

Disc. Sec. (6) 
Note B 

Maximum 
Deflection 

RECHECK I -F ADJUSTMENTS IN ORDER GIVEN 

Oscillator 108.5 Disconnect built-in dipole on- 
tenno and connect generator 
to dipole terminals with re- 
sistor in series. 

300 ohms FM Rotor Fully 
Open 

Osc. C-25 Maximum 
Deflection 

Antenna 104.5 Same os above 300 rhms FM Tune rotor for 
max. AVC voltage 

Ant. C-39 Maximum 
Deflection 

RECHECK ANTENNA & OSC. ADJUSTMENTS IN ORDER GIVEN 

FM ALIGNMENT NOTES 
NOTE A-The zero center scale DC vacuum tube voltmeter is to be 27 K ohm resistor (R-10) and its junction with the terminal 

connected between chassis ground and the AVC line. strip. Adjust for zero voltage indication. 
A signal of .1 volt must be fed into the receiver for 
this adjustment. NOTE C-AM 1-F coils must be aligned before attempting to align 
Note output voltage on the zero center DC vacuum the FM I -F coils. 

tube voltmeter 
NOTE D-Connect zero center DC vacuum tube voltmeter as in Note 

NOTE 8-Disconnect zero center DC vacuum tube voltmeter from A. Adjust input to give same output on the zero center DC 
AVC and connect it at the audio takeoff point at the vacuum tube voltmeter as in Note A. 

o John F. Rider 
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MONTGOMERY WARD PAGE 20-99 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

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

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

shown in the illustration, winding three turns clockwise 

around the drive shaft with the turns progressing away from 

the chassis. After completing the installation rotate the drive 

shaft a few turns to take up the slack in the cord. 

6BA6 
IST IF - 

G; 

G. 

6BA6 
2ND I.F. 

6BE6 
AM 

CONVERTER 
AND FM OSC 

6AL5 
DISC N 

G 

FM RF Dv, 

AMPLIFIER 6AV6 
r' AND MIXER AM 2ND DET. AVC 

Ó 

or: 

6V6GT 
OUTPUT 

STANDARD TUBE SOCKET SYMBOLS 
H -HEATER Dr -DIODE PLATE 
G -GRID P - PLATE 
X- CATHODE Is- INTERNAL SHIELD 

REPLACEMENT 

HOW TO ORDER PARTS-Should it be necessary to write 
us or to order any repair parts, it is importart that the 
complete model number which appears on the label 

Ref. No. Part No. 

C-1 

C-2 

' C-3 

14A209 

17A256 

47X559 

C-4 
C-5 
C-9 
C-10 ¡ 47X507 
C-11 
C-17 
C-27 
C-43) 
C-6 1 

C-7 

C-8 

C-12 1 

C-13 

C-14 1 

C-15 i 

C -16A 
C -16B I 

47X112 

C-18 

C-19 47X492 

C-20 1 

C35í 47X468 

MODEL 94WG -2749A 

POINTER CLAMP 

A 

DIAL BRACKET 

DIAL STRING 

DRIVE 
SHAFT 

TENSION 
SPRING 

B 

c 

GANG CONDENSER 
IN FULLY CLOSED 
POSITION 

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. 

PARTS LIST 

attached to the rear of the chassis be specified. Repair 
parts should be ordered from your nearest Words Retail 
Store, Catalog Order office or Mail Order House. 

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

Qty. Used 
Description in Set 

CAPACITORS C-21 45X361 5 mf 100 V Dry Electrolytic 1 

C-22 1 Gang Condenser Assembly 
C-42 I 

47X557 2.2 mmf Ceramic 2 

2.24 mmf Trimmer C-23 47X558 30 mmf Ceramic _ 1 

130 mmf Ceramic C-24 47X516 20 mmf Ceramic 1 

C-25 17A255 1-8 mmf Trimmer 1 

C-26 866503 .05 mf 200 V Tubular 1 

5000 mmf Ceramic s C -28A I 20 mf 25 V 

C-288 I 

C -28C I 

45X359 20 mf 350 V 
Dry Electrolytic 1 

40 mf 350 V 
C-280 40 mf 350 V 

C-29 H66102 .001 mf 800 V Tubular 1 

Part of T-2 (Ist I -F Trans. FM) 
C-30 47X470 330 mmf Molded Mica -. 1 

Part of T-3 (Ist I -F Trans. AM) C-31 47X508 500 mmf Ceramic 1 

C -32A Ì Part of T-5 (2nd I -F Trans. AM) C-328 I 
76X4 100 mmf Dual Ceramic 1 

C-33 B66403 .04 mf 200 V Tubular 1 

Part of T-4 (2nd 1-F Trans. FM) 
C-34 066502 .005 mf 400 V Tubular ._.. 1 

C-36 B66402 .004 mf 200 V Tubular- 1 

50-50 mmf Dual Mica 1 

C-37 D66104 .1 mf 400 V Tubular 1 

Part of T-6 (Discriminator Trans.) C-38 066203 .02 mf 400 V Tubular 1 

2700 mmf Molded Mico 1 C-39 I 

C-41 
Part of C-1 (Gang Condenser) 

220 mmf Ceramic 2 
C-40 47X471 68 mmf Ceramic 1 

o John F. Rider 
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PAGE 20-100 MONTGOMERY WARD 
MODEL 9414G -2749A 

REPLACEMENT PARTS LIST (continued) 

Ref. No. Part No. Description 
Qty. Used 

in Set 
Qty. Used 

Ref. No. Part No. Description in Set 

RESISTORS 

Ohms Watts 

MISCELLANEOUS 

12A490 12" P.M. Speaker . 1 

R-1 885470 47 0.5 Carbon 1 

R-2 3A303 Tube Socket-Octal (8 prong) 
R-3 B85102 1000 0.5 Carbon 3 

R-6 
Molded 2 

R-4 1 

R-8 
884680 68 0.5 Carbon . 2 3A426 Tube Socket-Miniature 4 

R-5 1 

R-12 } 884682 6800 0.5 Carbon 3 3A427 Tube Socket (12AT7) 1 

R-13 f 

R-7 

R-25 f 885473 47 K 0.5 Carbon 2 3A443 Tube Socket (6BE6) 1 

R-9 885222 2200 0.5 Carbon 1 

3A304 Phono Motor Socket 1 

R-10 B85273 27 K 0.5 Carbon 1 

R-11 43X233 3.6 0.5 Wirewound 1 3A305 Phono Socket-Single Pin Tip 1 

R-14 
R-16 f 

885104 100 K 0.5 Carbon 2 

2A393 Band Change Switch 1 

R-15 B85223 22 K 0.5 Carbon 1 

R-17 B84221 220 0.5 Carbon 1 13X546 Lina Cord and Plug Assembly 1 

R-18 1 

R-19 
R-24 ( 885474 470 K 0.5 Carbon 4 10A735 Knob 4 

R-26 

R 20 B85153 15 K 0.5 Carbon 1 4X1049 Escutcheon 1 

R-21 36X372 .5 msg. Volume Control & Switch 1 DIAL AND DRIVE ASSEMBLY 

R-23 40X285 3 meg. Tone Control 1 58X729 Dial Glass _ 1 

R-27 685106 10 meg. 0.5 Carbon 1 24X446 Idler Pulley 2 
R.28A l 1000 4.0 
R-288) 43X224 

1400 6.0 Wirewound.... 1 15X251 Pointer 1 

R-29 B85105 1 meg. 0.5 Carbon 1 25X1616 Dial Bracket 1 

R-30 B84271 270 0.5 Carbon 1 

R-31 885225 2.2 meg. 0.5 Carbon 1 
7A103 No. 47 Pilot Light Bulb 2 

7A199 Pilot Light Socket Assembly 1 

TRANSFORMERS AND COILS 26X486 Drive Shaft 1 

L-1 35A5 Insulated Choke 1 41X26 Reflector, Dial Light ..- 2 
L-2 9A2068 Parasitic Choke Assembly ._ 1 

L-3 35A9 Insulated Choke 1 
28X113 Drive Cord Tension Spring 1 

L-4 35A8 Insulated Choke 1 10X38 Drive Cord Assembly 1 

T -i 9A1972 "B" Ronge Loop Antenna 1 

T-2 9A2060 1st I -F Trans. (FM) 1 

19X192 "C" Washer (Mtg. drive shaft).... 2 

T-3 9A2062 1st I -F Trans. (AM) 1 6X66 Rubber Grommet (Mtg. 

T-4 9A2061 2nd I -F Trans. (FM) 1 
gang cond.) 3 

T-5 9A2063 2nd I -F Trans. (AM) 1 TYPE V -28A167 RECORD CHANGER PARTS 
T-6 9A2064 Discriminator Transformer 1 V-27278 Motor Assembly, 60 cycles 
T-7 9A2065 Oscillator Coil (AM) 1 105-125 Volts AC 1 

T-8 9A2067 Oscillator Coil (FM) .. 1 Shure P-77 Crystal Cartridge _ _. 1 

T-9 51X134 Output Transformer 1 Needle, Microgroove (Red) 1 

T-10 9A2004 Dipole Antenna 1 Needle, Regular 1 

T-11 53X290 Power Transformer _ 1 (When ordering needles, specify part num- 
T-12 9A2066 Antenna Coil (FM) 1 ber and letter stamped on cartridge.) 

©John F. Rider 
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MOTOROLA PAGE 20-1 

GENERAL INFORMATION 
TYPE - Automotive type superheterodyne receiver specifically de- 

signed to fit 1949 Chevrolet. Receiver consists of two 

units; the RF tuner and the Power & Audio Unit. 

TUNING RANGE - 535 

IF - 455 Kc 

TUBE COMPLEMENT - 

to 1600 Kc 

6BA6 - RF Amplifier 
6BE6 - Oscillator -Modulator 

6BA6 - IF Amplifier 
6AT6 - Diode detector, AVC & 1st 

6V6GT- Power Amplifier 

6X4 - Rectifier 

POWER INPUT - 6.8 amps at 6.3V DC 

POWER OUTPUT - 3 watts (max) 

PUSH BUTTON TUNER - Automatic Tuner AT -71. 

TO SET THE PUSH BUTTONS 

IF (SEC) 
455KC 

AF Amplifier 

DIODE (PRO 
455KC 

1. Turn the radio ON and allow it to warm up for a( 

few minutes. l¡¡ 

2. Push the top button in as far as it will go and 1 

HOLD IT THAT WAY. 

3. With the tuning knob, tune in the station you 

desire to set up. Tune carefully until you are ex- 

actly on the station; tuning to either side of it 

will result in poor tone quality. Release button 

and knob after tuning -in the station. 

4. Follow above steps 2 and 3 for the remaining 

four buttons. 

ANT RF OSC 
1425KC 1425KC 1425KC 

O O 

M[ 

MAXIMUM TRAVEL 
POINT OF TUNER 

CARRIAGE 

MANUAL 
TUNING 

CONTROL 

MODEL CT9, 1949 
Chevrolet 

ANT TRIM. 
1425KC 

O 

TUNER 
CARRIAGE 

POINTER 
ADJUSTMENT 
ECCENTRIC 

SET TUNER CARRIAGE TO 3/16 OF ITS 

MAXIMUM TRAVEL POINT FOR 1425 KC. 

SET TUNER CARRIAGE TO 11/32Y OF ITS 

MAXIMUM TRAVEL POINT FOR OSC. PAD. ADJ 

6 

BAT. 

'A' 
RETURN 

BOTTOM OF CHASSIS 

m 

OIODE ISEC.1 
455KC 

AUDIO 
RECEPTACLE 

FIGURE I. TUBE á TRIMMER LOCATION 

1---21" COAXIAL LEAD 
I APPROY 3OMMF1 

ANTENNA 
RECEPTACLE 

PLUG 

DUMMY ANTENNA 

1 ¡ J a TO SIGNAL 
¡§QM GENERATOR 

ü John F. Rider 
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PAGE 20-2 MOTOROLA 
MODEL CT9, 1949 
Chevrolet 

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. Con- 
.struct 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 antennas. 

PROCEDURE 

1. Expose the alignment screws as follows: remove 
escutcheon, dial background and rear cover. 

2. Connect the power & audio unit to the tuner unit 
and connect the output meter across the voice coil. 

3. Connect a 6 volt storage battery to the power 
& audio unit chassis and 'A' lead. Turn on the re- 

ceiver and allow it to warm up a few minutes. Set 

the receiver volume control at maximum and the tone 

control on 'high'. 

4. For greatest accuracy, keep the output of the 
receiver at approximately 1 watt (1 watt : 1.79 
volts on output meter) throughout alignment by re- 
ducing generator output (not receiver volume con- 
trol) as stages are brought into alignment. 

5. IF & RF ALIGNMENT - See Alignment Chart & Fig. 1 

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. 

6. ANTENNA TRIMMER ADJUSTMENT. Once alignment 
has been satisfactorily performed, no further ad- 
justment of any alignment screws should be made ex- 
cept to align the antenna trimmer (7) to the an- 
tenna after receiver is installed in car. This ad- 

justment should be made with the antenna fully ex- 
tended and receiver set to approximately 1400 Kc. 

Peak the trimmer for maximum volume of weak sta- 
tion or background noise between stations. Trimmer 
can be reached from front by removing the top push 
button. 

7. POINTER ADJUSTMENT. The pointer can be moved 
slightly for calibration correction by turning the 
eccentric adjustment rivet. This rivet has a slot- 

ted head and is exposed only when tuner is tuned 
to high frequency end. See Figure 1 for its loca- 

tion. 

ALIGNMENT CHART 

STEP TUNER SET TO 
DUMMY 
ANTENNA 

SIGNAL GENERATOR 
CONNECTED TO 

SIGNAL GENERATOR 
FREQUENCY ADJUST REMARKS 

1. 

2. 

3. 

4. 

5. 

High frequency end 
(cores out) 

.1 mf 

High frequency end; Special 
Core screws should -See 
project 5/16" from Fig. 1 

core adjustment clip 

Using manual knob, 
set tuner to ex- 
treme HF position, 
then move carriage 

inward 3/16" (see 

'Measurements', 

Fig. 1) 

a 
Move carriage 1 -1/32 
inward from point 
of maximum travel 

Approx. 1400 Kc 

Special 
-See 

Fig. 1 

Special 
-See 

Fig. 1 

If padder core (11) must be mo 

until it is necessary to move 

Hi side -61£6 grid 
(pin #7) 

Lo aide -chassis. 

Ant. receptacle 
through special 
dummy. 

Ant. receptacle 
through special 
dummy. 

Ant. receptacle 
through special 
dummy. 

ved more than 1/2 t 

the padder core les 

455 Kc 

1605 Kc 

1425 Kc 

Turn generator 
power off. 

urn from its origi 

s than 1/2 turn in 

1, 2, 3 

& 4 

5, 6, 

& 7 

8, 9 & 
10 

11 

1 

nal posi 

this at 

Peak for maximum in order in- 

dicated. Check by repeating 
procedure. 

Peak for maximum in order in- 

dicated. 

Peak for max. in order indi-. 

cated. 

Peak oscillator padder for 
maximum noise. See' 

With set installed in car, 

peak antenna trimmer for 

maximum noise or volume of 

a weak station. Car an- 

tenna should be fully ex- 

tended. 

tion, repeat steps 2, 3 & 4 

ep. 

e John F. Rider 
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MOTOROLA PAGE 20-3 

5 C-1 

68E6 
OSC.-MOD. 

68A6 
RF AMP 

C-10 

L-4 

R-5 

C -1I 

6BA6 
IF AMP 

T-2- 

6AT6 
0ET-AVC-AF 

C-22 

r 

9 6 C-21 

R-IB---N 
aIs * 
R-22 

14 

R-11 

C-16 

R-21 .IrrR 
R-10 
R -P4 

2 

fe -7 

R-8 

C-4 
11 

z 

G-9 
R1 
L-4 --r-rir 
C-7 
R-2 

14 

R-3 
C-6 ,. 

14 

C-3 16 II 

.,:... 

SP -1 C-14 S-1 R-15 R-13 C-19 R-20 

C- 0 17 8 R-5 10 S -I C-19 

L-3 L-1 
L2 

R-4 0-8 C25 II 

\-21 
R-15 
R-20 

FIGURE 2. PARTS LOCATION - TUNER UNIT 

MODEL CT9, 1949 
Chevrolet 

4 302 302 

305 303 
06 304 

tNNlGiiïN+WNl 

3 

lai311 
306 304 

I 

1111 AO 

302 

302 303 
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PAGE 20-4 MOTOROLA 
MODEL CT9, 1949 
Chevrolet 

T-4 

208 

6\-'iGT 
PWR. AMP. 

R-17 

215 
R -I2 

219 
R -I6 R-9 

C-17 G -I 

C-17 218 

214, 
223 

LS -1 

214 

201 

T-3 

6X4 
RECT. 

_..- 
- ---- 

207 
206 

205 

FIGURE 3. PARTS LOCATION - POWER & AUDIO UNIT 

209 

T-3 
---2H 

L5 

C-12 

204 

210 

202 

212 
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MOTOROLA PAGE 20-5 
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PAGE 20-6 MOTOROLA 
MODEL CT9, 19+9 
Chevrolet 

REF. 

N0. PART NO. 

REPLACEMENT 
DESCRIPTION 

TUNER UNIT - ELECTRICAL PARTS 

CAPACITORS 

C-1 211377562 

C-2 204590629 

C-3 8C4529 
C-4 81(13514 

C-5 81(14791 

C-6 21K70720 
C-7 20A590639 

C-8 211(74661 

or 21R6513 
C-9 20A590639 

C-10 21A71872 
C-11 81(13514 

C-14 8K17028 
C-15 81(13514 

C-16 711(74661 

C-19 8R472754 
C-20 8C4529 
C-21 8K71911 
C-22 211(481377 

Ceramic: 100 mmf 500V 
Trimmer, variable mica: 50-220 
mmf; with bracket 

Paper: .006 mf 100V 
Paper: .05 mf 100V 

Paper: .05 mf 400V 
Ceramic: 5 mmf 500V 
Trimmer, variable mica: 20-180 
mf; includes C-9 and brkt 

Ceramic: 50 mmf 300V 
Mica: 50 mmf 300V 
Trimmer, variable mica: 5-80 mmf; 
includes C-7 & brkt 

Ceramic: 400 mmf 5% 500V 
Paper: .05 mf 100V 

Paper: .5 mf 100V 

Paper: .05 mf 100V 
Ceramic: 50 mmf 300V 
Paper: .01 mf 100V 
Paper: .006 mf 100V 

Paper: .03 mf 400V 

Ceramic: 500 mmf 500V 

DIAL LIGHT 
I-1 65X10867 Bulb: 6.3V; .25A; bayonet base; 

clear #44 

COILS 
L-1 

L-2 

L-3 

L-4 

24671881' 

241371881 

241171879' 

24470227 

RF & Antenna coil (specify color 
of paint dot on old coil when 
ordering) 

RF & Antenna coil (specify color 
of paint dot on old coil when 
ordering) 

Oscillator coil (specify color 
of paint dot on old coil when 

ordering) 

Oscillator padder coil: complete 
with iron tuning core 

RESISTORS 
Note: All resistors are insulated carbon type, 

unless otherwise specified. 

R-1 6R6032 470,000 20% 1/2W 
R-2 6136010 330 20% 1/2W 
R-3 6R6075 100,000 20% 1/2W 
R-4 6136056 47,000 20% 1/2W 

11-5 6R6010 330 20% 1/2W 
R-7 6R6004 1 meg 20% 1/2W 
R-8 6136010 330 20% 1/2W 
R-10 6R6287 6800 20% 1W N.I 

R-11 6136001 68,000 20% 1/2W 
R-13 6136028 22,000 20% 1/2W 
R-14 6136056 47,000 20% 1/2W 
R -I5 18B590604 Volume Control: 500,000 ohms; 

tapped at 50,000 ohms (in- 
cludes tone control R-20 and 
switch S-1) 

R-18 6R6161 1500 20% 1/2W 
R-19 6R2118 3.3 meg 20% 1/2W 
R-20 500,000 ohm tone control (part 

of vol cont) 

R-21 686032 470,000 20% 1/2W 
R-22 6R6004 1 meg 20% 1/2W i 

SWITCH 

S-1 

SPARK PLATE 
SP -1 LA590637 

Switch (Part of Volume Control) 

Spark Plate Assembly 

TRANSFORMERS 
T-1 248485553 IF, 455 Kc: complete with padding 

capacitors and tuning coxes... 

PARTS LIST 
REF. 

NO. PART NO. DESCRIPTION 

T-2 241(485555 Diode, 455 Kc: complete with 
padding capacitors and tuning core 

TUNER 

1X590784 AT -71 Automatic Tuner 

TUNER UNIT - CHASSIS MECHANICAL PARTS 

1 434590605 Rushing, tuning shaft 
2 42A485548 Clip, coil can mounting (T-1 

& T-2) 
3 2S8397 Nut, hex: 1/2-28 x 5/8 stl; cad 

pl (volume control and tuning 
control bushings mtg) 

4 1X590785 Pointer and Sleeve Assembly 
5 1X590794 Receptacle, antenna input: in- 

cludes bracket and terminal 'trip 
6 9A54664 Receptacle, 1 -pin (audio input) 
7 5S7771 Rivet: .088 x 3/16; stl; nkl pl 

(tube socket mtg) 
8 5S7706 Rivet: .122 x 1/8 stl; pol nkl 

(terminal strip mtg) 
9 557701 Rivet: .122 x 3/16; stl; pol nkl 

(audio receptacle mtg) 
10 3S7205 Screw, machine: 8-32 x 1/4; slotted 

hex head; locking type; stl; cad 
pl (automatic tuner mtg) 

11 3S7454 Screw, Sheet metal: #8 x 1/4 PK2 
plain hex head; stl; cad pl 

( ble cap brkt, antenna 
receptacle brkt, and pilot lamp 
brkt mtg) 

12 264473011 Shield, light 
13 94472905 Socket, pilot light & brkt 
14 9A472534 Socket, tube: miniature; 7 -prong 
15 91(580218 Socket, tube: miniature; 8 -prong 
16 31X490141 Strip, terminal: 1 ins lug, #2 

mtg (part of antenna receptacle 
brkt) 

17 31X490143 Strip, terminal: 2 ins lugs, N2 mtg 
18 1X590623 Tuning Shaft and Gear Assembly. 
19 4A21577 Washer, 'C' (tuning shaft mtg). 
20 4S490351 Washer, flat: 11/16 x .515 x 

.033 thick; stl; cad pl 

(tuning shaft bushing and 
volume control mtg) 

21 4A580282 Washer, spring (tuning shaft 
mtg) 

TUNER UNIT HOUSING PARTS 

101 76590696 Background,dial 
102 1X590783 Cover, front: includes gear mount- 

ing stud 
103 15D590615 Cover, rear 
104 13X590702 Escutcheon, dial 
10` 7E1590693 Frame, dial retaining 
106 448472872 Gear, idler (mounted on front cover) 
107 2S8397 Nut, hex: 1/2-28 x 5/8 stl; cad 

pl (tuner bushing mtg) 
108 34C590802 Scale, dial 
109 3S7156 Screw, machine: 6-32 x 3/16 slot- 

ted binderhead; stl; cad pl 
(dial retaining frame mtg) 

110 3S7205 Screw, machine: 8-32 x 1/4 slotted 
hex head; stl; cad pl (shell 
housing) dor 

111 357475 Screw, sheet metal: 08 x 1/4 plain 
acorn head; atl; cad pl (front 
cover and rear cover mtg) 

112 3S7454 Screw, sheet metal: #8 x 1/4 PK2 
plain hex head; stl; cad pl 

(front cover mtg) 
113 15D590600 Shell, housing 

Part of Tuner AT -71 

John F. Rider 
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REF. 
NO. PART NO. DESCRIPTION 

REF. 
NO. PART NO. 

MODEL CT9, 1949 
Chevrolet 

DESCRIPTION 

114 

115 

116 

4óA590602 
41(73809 

4S490351 

Stud, idler gear mtg 

Washer, 'C' (idler gear mtg) 

Washer: 11/16 x .515 x .033 thick; 

stl; cad pl (tuner bushing mtg; 

210 
211 

212 

28A590611 
98591314 
5S7769 

Plug, 4 -pin ('A' lead connector) 
Receptacle, fuse (complete)... 

Rivet: .088 x 3/32 stl; pol nkl 

(connector plug insulator 
mtg) 

213 5S7771 Rivet: .088 x 3/16; stl; pol uk1 

(miniature socket mtg) 

214 5S7701 Rivet: :122 x 3/16; stl; pol nkl 

(vibrator socket and output 

trans mtg) 
215 5S7707 Rivet: .122 x 5/32; stl; pol nkl 

POWER & AUDIO UNIT - ELECTRICAL PARTS (octal socket and terminal 

strip mtg) 

C-12 81(17028 Paper: .5 mf 100V 216 3S7475 Screw, sheet metal: #8 x 1/4 

C-13 81(12840 Paper: .006 mf 1600V ...., PKZ slotted acorn head; stl; 

C-17 23A473015 Electrolytic: 30-30-20 mf/350- cad pl (spkr plate mtg) 

300-25V 217 3S8176 Screw, sheet metal: #10 x 3/8 

C-18 81(71910 Paper: .006 mf 400V PKZ plain hex head; stl; cad 

pl (speake' mtg) 
-7 

FUSE 218 9A472534 Socket, tube: miniature; -prong 

F-1 65A10266 Fuse, 10 amp: type 3AG 219 
220 

9A6788 
9A70208 

Socket, tube: octal 

Socket, tube: 4 -prong (for vibrator) 

VIBRATOR 221 311(490143 Strip, terminal: 2 ins lugs, #2 mtg 

G-1 48B3333 Vibrator, non -sync: 4 -pin 222 4S1706 Washer, flat: 3/8 x .203 x .033 

thick; stl; cad pl (spkr mtg). 

OOILS 
L-5 24A472535 Choke, hash 

223 4S7555 Washer, flat: 1/4 x .128 x .033 

thick; stl; cad pl (output 

transformer mtg) 

SPEAKER 
LS -1 501(590681 Speaker: 6 

w 
PM; 3.2 ohm VC 

RESISTORS 
Note: All resistors are insulated carbon type 

unless otherwise specified. 

R-6 6R6415 100 10% 1 watt 

R-9 6R6054 10,000 20% 1/2W 

R-12 6R6015 220,000 20% 1/2W 

R-16 666336 270 10% 1 watt 

R-17 6R6184 1000 20% 1 watt N.I 

TRANSFORMERS 
T-3 251(590650 Power transformer 
T-4 256590648 Output transformer 

POWER & AUDIO UNIT - CHASSIS MECHANICAL PARTS 

201 42A4215 Clip, vibrator grounding 
202 14A590633 Insulator, armite (used on 4 - 

pin connector) 
203 141(590653 Insulator, armite (cable in- 

sulator) 
204 1X590689 Lead Assembly, 'A': includes 

fuse & fuse receptacle, 4 -pin 

connector and insulator 
205 1X590691 Lead Assembly, audio: includes 

plug 
206 4S7666 Lockwasher, ext: #6; stl; cad 

pl (power trans mtg) 

207 2S7005 Nut, hex: 6-32 x 1/4; stl; cad 

pl (power trans mtg) 

208 64C59041 Plate, speaker mtg 
209 281(71775 Plug, 1 -pin (audio plug) 

MOUNTING PARTS & ACCESSORIES 

301 76590609 Bracket, tuning unit mtg 
302 1X590563 Button, push: includes clip: 

2-3/32" long 
303 1X590656 Button, push: includes clip: 

2-3/64" long 
304 1X590661 Button, gush: includes clip: 

1-15/16 long 
305 1X590662 Button, gush: includes clip: 

1-25/32 long 
306 1X590663 Button, push: includes clip:'M' 
307 43A590621 Bushing, spacer: chrome pl (large) 
308 43A590603 Rushing, spacer (small) 
309 8A4491 Capacitor, generator 
310 32C590643 Gasket, speaker: rubber 
311 361(472939 Knob, reset: chrome pl (tone control) 
312 36X590638 Knob, volume and tuning control 
313 4S7693 Lockwasher, split: 1/4 stl; cad 

pl (tuner unit mtg) 
314 2S7022 Nut, hex: 1/4-20 x 7/16; atl; 

cad pl (tuner unit mtg) 
315 2S8397 Nut, hex: 1/2-28 x 5/8; stl; cad 

pl (tuner unit mtg to instrument 
panel) 

316 64A13637 Plate, serrated (tuner. unit mtg) 
317 64D590704 Plate, trim: chrome pl 
318 2S490342 Speednut: 10-24 blued (power 

& audio unit mtg) 
319 46A590644 Stud, threaded shoulder (power 

& audio unit mtg) 
320 6A4141 Suppressor, distributor 
321 4X590606 Washer, cup: chrome pl 
322 4K489323 Washer, felt (reset knob) 

©John F. Rider 
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PAGE 20-8 MOTOROLA 
MODELS 5A9B, 5A9M, 5A9S, 
Ch.HS-62A; 5A9UB, 5A9UM, Ch. HS -165 

GENERAL INFORMATION 
TYPE - Three -power (AC/DC-Battery) portable radio receiver of the 

personal type. Four miniature type tubes and a selenium 
rectifier are used in a superheterodyne circuit. 

Model 
Model 
Model 
Model 
Model 

TUNING RANGE_ 

5A9B - black crackle finish; uses chassis HS -62A 
5A9M - maroon crackle finish; uses chassis HS -62A 
5A9S - black crackle finish; uses chassis HS -62A 
5A9UB - black crackle finish; uses chassis HS -165 
5A9UM - maroon crackle finish; uses chassis HS -165 

535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT - 1R5 - Oscillator -Modulator 
1U4 - IF Amplifier 
1S5 - Detector, AVC & 1st AF Amplifier 
3S4 - Power Amplifier 

Rectifier - Selenium type - for AC/DC operation 

POWER SUPPLY_ Operates from 117V AC/DC (15 watts) or from the following 

2 - 1-1/2V flashlight cells (Eveready #950 or equivalent) 
1 - 67-1/2 "B" battery (Eveready #467 or equivalent) 

"A'BATTERY 

1R5 1U4 1S5 

FOR BATTERY OPERATION, PLUG 
THE LINE CORO INTO RECEPTACLE 
ON CHASSIS OR SET WILL NOT 
PLAY 

'B' BATTERY 67.5 V. 
USE MINI-MAX.#467 

OR EQUIVALENT. 

'E' 

'D' 

'A' 

BATTERY 

batteries: 

'A' Batteries: 11/2 V. flashlight cells. 
Use Eveready No. 950 or equis'. 
Install with Center Terminal facing 
back of set. 2 used. 

To open 'A' Battery Compartments 
push CPtches 'C' to the right. 

When playing from house current, 
pass Line Cord through Slot 'D' 
in cabinet. 

When line cord is not in use, wind 
it around Cord Clamps 'E'. 

FIGURE I. BATTERY INSTALLATION DETAIL 

ALIGNMENT 
It. is recommended that receiver be operated 

from battery during alignment. 

If AC power is used, place an isolation trans- 
former between power line and receiver. Connect 
low side of generator to B-. 

A low range output meter should be connected 

to the speaker voice coil terminal and receiver 
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 gen- 
erator output (not receiver volume control) as 
stages are brought into alignment. 

STEP 
DUMMY 
ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

GANG 
SET TO ADJUST REMARKS 

IF ALIGNMENT 
1. .1 mf See Fig. 2. 455 Kc Gang 1, 2 Adjust for maximum. 

opened & 3 

RF ALIGNMENT 
2. .1 mf See Fig. 2. 1620 Kc Gang 

opened 
4 This sets oscillator to dial 

scale. 

3. - - - - - Install chassis in cabinet, 
leaving output meter connec- 
ted to speaker. 

4. - Radiation 
loop` 

1400 Kc Tune for 

maximum 
5 Adjust for maximum. Trimmer 

is reached through hole under 
plug button on side of cabinet. 

u John F. Rider 
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MOTOROLA PAGE 20-9 
MODELS 5A9B, 5A9 M, 5A9S, 
Ch. HS -62A; 5A9vB, 5A9U11, 
Ch. HS -165 

* Connect generator output to .5" diameter 3 turn loop and couple to receiver loop. 
Keep loops at least 12" apart. 

IB-POINT) 
CONNECT LO SIDE OF 
SIGNAL GENERATOR HERE. 

LOOP ANT. TRIM - 1400 KC.IADJUST WITH CHASSIS IN CABINET) 

POWER 
SWITCH 

OSC. TRIM.- 1620 KC. 

OSC. MOD. GRID 
LEAD TO LOOP 

(;, 

,1l.>_ MWiz 
,,, 

CONNECT Hi. 
SIDE OF SIGNAL GENERATAR 

FIERE. 

4101 

RIGHT SIDE VIEW 

11R5 
dose 

MOD 

3 

I-F 
TRANS. 
455 KC. 

1 U 
AMR,'I 

F 
DIODE 
TRANS, 
455 KC I1r-A-. 

DET.-i 
AVC. 

a B 
ST. A -M 

, AMP 

13S4 
PWR. 
AMP ; 

7 0 

IDEI. NO. 690478706-0 

REAR VIEW 

FIGURE 2. TUBE & TRIMMER LOCATIONS 

FIGURE 3. CABINET PARTS LOCATION 

©John F. Rider 
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PAGE 20-10 MOTOROLA 
MODELS 5A9B, 5A9M, 5A9S, 
Ch. HS -62A; 5A9UB, 5A911M, Ch. HS -165 

T-3 E-1 
LOOP 

G6 27,42 S-2 

G 17,2744 15 C-17 

FRONT VIEW (SPEAKER DISMOUNTED) 
29,48 C-13 LS -1,34 C -I4 R-12 

46 C-8 C -I1 14 C-2,31 

C-9 R 6 -20 7 R-2 

R 11 R-18 R-17 T-2 R 10 R-5 G-10 T-1 

BOTTOM VIEW 

FIGURE 4. CHASSIS PARTS LOCATIONS - FRONT & BOTTOM VIEWS 

©John F. Rider 
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16,20,33,49 
R-8 

1R5 39 7 T-1 1U4 9,35,50 T-273 

L-2 

R-3- 
R-7 

R-4 

t7,20,32 37 

12 C4 R 

c '1` R-16 

R-14 R-15 

REAR VIEW 

25---- 
4N --R-20 
_-T ---R-2 

C-7 

L-2 17,27,45 

3 R7 

17,27,47 

MOTOROLA PAGE 20-11 

-36 
----11,25 

R-17 

C-15 a l'?w: 10 

RIGHT SIDE VIEW LEFT SIDE VIEW 

FIGURE 5. CHASSIS PARTS LOCATIONS - REAR & END VIEWS 

e John F. Rider 
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PAGE 20-12 MOTOROLA 
MODELS 5A9B, 5A9M, 5A9S, Ch. HS -62A; 
5A9UB, 5A9UM, Ch. HS -165 
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PAGE 20-14 MOTOROLA 
MODELS 5A9B, 5A9M, 5A9S, 
Ch. HS -62A; 5A9UB, 5A9UM, 
Ch. HS -165 
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MOTOROLA PAGE 20-15 

GENERAL INFORMATION 
TYPE - A battery -operated portable receiver. Four miniature type 

tubes are used in a superheterodyne circuit. 

TUTTING RANGE - 535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT - 1R5 - Converter 
1U4 - IF Amplifier 
1U5 - Detector, AVC & 1st AF Amplifier 

3S4 - Power Amplifier 

POWER SUPPLY - Operates from the following batteries: 

Two 1-1/2V flashlight cells (Eveready #950 or equivalent) 

One 67-1/2V 'B' battery (Eveready #467 or equivalent) 

MODELS 419L11Q,, 4.9L13Q; 
On. HS -153 

INSTALLATION g OPERATING INSTRUCTIONS 
CONTROLS. The power switch is combined and opera- 

ted with the volume (left-hand) knob. 

BATTERY OPERATION. Open the rear cover and install 

the batteries. The rear cover is opened by insert- 

ing the fingertips into the slots under the handle 

and pulling back. See Figure 1 for complete bat- 

tery installation instructions. 

When low volume or fuzzy tone is noticed, re - 

POS. 

'A' BATTERY 

NEG. 

BLK 

'B' BATTERY 
USE ONE MINI -MAX *467 

RED OR EQUIVALENT 
CONNECTOR YEL 
FIGURE I. BATTERY REPLACEMENT DETAIL 

place the flashlight cells. Normally, the 67-1/2 
volt 'B' battery will last for 3 or 4 changes of 

flashlight cells. 

If the receiver is to be placed in storage, 
remove the batteries and store them in a cool place; 

this will prevent battery leakage and possible dam- 
age to the receiver. Replace or remove run-down 
batteries immediately, or they will leak and damage 

receiver. 

NOTE: INSTALL 'A' BATTERIES WITH POSITIVE 
TERMINAL (CAP) TOWARD FRONT OF SET. 
USE TWO 1-1/2 VOLT FLASHLIGHT CELLS 
EVEREADY *950 OR EQUIVALENT. 

FIGURE 2. 

0 (TOP) PRI. 

® (BOT) SEC. 
TUBE & TRIMMER LOCATIONS 

POS. 

o 
e9 

'A' BATTERY 
NEG. 
YEL 

-BLK 

OSC. 
1620 KG 

LOOP 
1400KC 

(ADJUST WITH 
CHASSIS IN 
CABINET.) 
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PAGE 20-16 MOTOROLA 
MODELS 4.9L11Q, 49L13Q; 
Ch. HS -1g83 
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MOTOROLA PAGE 20-17 

MODELS 49L11Q., L4_9L13Q; 

Ch. HS -183 

1L IÑ... . r.. .a,. ' 
.;á 

1631 AÚrA MNsE s otat MIMI .ON 21 CONTAIN!. tTBV 
y.... 7-_-'__...' 

NWTONC3AINC. am b., i. 

--- s :. 

FIGURE 3. PARTS LOCATION - CABINET REAR VIEW 
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PAGE 20-18 MOTOROLA 
Ln MODELO LII , Z,I3Q; 

Ch. IIS-I83 

FIGURE u, PARTS LOCATION - CHASSIS TOP & BOTTOM 
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MOTOROLA PAGE 20-19 
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PAGE 20-20 MOTOROLA 
MOD.LLS 49L11Q, 49L13Q; 
Ch. HS -111d3 

REF. 
NO. PART NO. 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 
C-1 19K680360 
C-2 8K471628 
C-3 8K471628 
C-4 
C-5 
C-6 
C-7 

C-8 
C-9 
C-10 
C-11 

8A71213 
21E77286 

8C4529 
8K471628 

8C4529 
21B7í286 
8C4529 
23A75235 

COILS 
L-1 24E480092 
L-2 24A485989 

RESISTORS 
Note: All resis 

otherwise 
R-1 686031 
R-2 686397 
R-3 682118 
R-4 18K480039 

R-5 
R-6 
R-7 
R-8 
R-9 

682109 
682122 
686004 
686269 
6R2118 

SPEAKER 
LS -1 508480048 

or 508482759 

TRANSFORMERS 
T-1 24E480042 

or 248690840 

T-2 248480040 

T-3 258470622 

REPLACEMENT PARTS LIST 

DESCRIPTION 

Variable: 2 gang 
Paper: .02 mf 100V 
Paper: .02 mf 100V 
Paper: .05 mf 100V 
Ceramic: 100 mmf 500V 
Paper: .006 mf 100V 
Paper: .02 mf 100V 
Paper: .006 mf 100V 
Ceramic: 100 mmf 500V 
Paper: .006 mf 100V 
Electrolytic: 10 mf 100V 

Panel and hoop Assembly 
Oscillator coil 

tors are carbon, insulated type unless 
specified. 
100,000 10% 1/2W 
22,000 10% 1/2W 
3.3 meg 20% 1/2W 
Volume control: 1 meg; with 
DPST switch 
10 meg 20% 1/2W 
4.7 meg 20% 1/2W 
1 meg 20% 1/2W 
820 10% 1/2W 
3.3 meg 20% 1/2W 

Speaker: 3-1/2" PM; 3.2 ohm VC. 

IF transformer: 455 Kc; complete 
with tuning cores and padding 
capacitors, but less shield 

Diode transformer: 455 Kc: com- 
plete with tuning cores and 
padding capacitors, but less 
shield 

Output transformer 

CHASSIS PARTS - MECHANICAL 

1 

lA 

2 

46K680318 
46A470885 
5S7855 

3 29R3020 

4 257051 

5 5S7769 

6 5S7771 

7 557706 

Core, iron: threaded (T-1) .... 
Core, iron: threaded (T-2) 
Eyelet: .156 x .484 (loop 
lead tips) 

Lug, soldering (battery con- 
tact) 

Nut, hex: 3/8-32 x 9/16; stl 
cad pl (vol control mtg) 

Rivet: .088 x 3/32; stl; nkl 
pl (shield mtg) 

Rivet: .088 x 3/16; stl; nkl 
pl (tube socket mtg) 

Rivet: .122 x 14/8; stl; nkl 
pl (electrolytic and terminal 
strip mtg) 

REF. 
NO. PART NO. DESCRIPTION 

8 3S7247 Screw, machine: 6-32 x 3/16; 
slotted locking hex head; stl: 
cad pl (tuning capacitor 
mounting) 

9 357205 Screw, machine: 8-32 x 1/4; 
slotted locking hex head; 
stl; cad pl (spkr mtg) 

10 26A480034 Shield, circuit 
11 1K480037 Shield & Sleeve Assembly (for 

T-1, part no. 248480042 & T-2) 
or 26K480038 Shield, coil (for T-1, part 

no. 24E690840) 
12 9A472534 Socket, tube: 7 -prong minia- 

ture; wafer type 
13 41K680029 Spring, battery contact 
14 31A480032 Strip, terminal ('B' battery 

connector) 
15 31K51511 Strip, terminal: 3 insulated 

lugs, #3 gnd; 3/8 spacing ., 

CABINET PARTS 

101 35E690002 Baffle, speaker: cardboard . 

102 1X690081 Cabinet Assembly: tan; complete 
with handle, grille and back 
cover catch; less back cover 
and hinge spring (49L11Q) 

or 1X690491 Cabinet Assembly: green; com- 
plete with handle, grille and 
back cover catch; less back 
cover and hinge spring (49L13Q) 

103 42A480079 Clip, fuse (cover catch) 
104 42A480078 Clip, speed (on back cover 

catch stud) 
105 16K690076 Cover, cabinet back: tan (49L11Q) 

or 16K690141 Cover, cabinet back: green 
(49L13Q) 

106 13C690005 Grille, speaker 
107 55K690069 Handle, carrying (49L11Q) 

or 55K690112 Handle, carrying (49L13Q) 
108 14C480095 Insulator, chassis: gray fibre 
109 36K690072 Knob, control: tan (49L11Q) 

or 36K690148 Knob, control: green (49L13Q) 
110 29A690089 Lug, clinch (connects cover stop 

cord to chassis) 
111 9A481743 Receptacle, 1 pin (on loop) 
112 158481896 Retainer, 'A' battery: plastic. 
113 557720 Rivet: .083 x 1/8 stl; nkl pl 

(loop receptacle mtg) 
114 35488008 Screw, machine: #4 x 1/4; Phil 

lips round head; thread cut- 
ting type; stl; cad pl (cover 
catch mtg) 

115 35490390 Screw, sheet metal: #4 x 3/8 
Phillips round head; thread 
cutting type; stl; cad pl 
(chassis mtg) 

116 257089 Speednut: .187 round; 3/8 x 
5/8; blk parkerized finish 
(loop and grille retainer) 

117 41A480094 Spring, hinge (back cover) 
118 30A690007 Stop Assembly, cover: includes 

cord and lug 
119 468480108 Stud, trimount (chassis insula 

tor mtg) 
120 4K19943 Washer, paper: 11/16 x 17/64 

x 1/32 thick (cover stop cord 
guard) 
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PAGE 20-22 MOTOROLA 
MODELS 58G11, 
58012; Ch. HS -160 

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 
to the speaker voice coil terminal and receiver 
chassis. Set receiver volume control to maximum. 
For greatest accuracy, keep output of receiver at 
.05 watt (.05 watt : .40 volt on output meter) 
throughout alignment by reducing generator output 
(not receiver volume control) as stages are brought 
into alignment. 

To adjust the IF and diode transformers, use 
a small fibre screwdriver and do not use undue 
pressure as damage to the core or coil form may 
result. 

©ANT TRIM. 

I<OOKC 

128E6 

OSC TRIM. 

1620KC 

OIOOE 455KC 
@I SECONDARY (BOTTOM) 
©PRIMARY (TOP) 

IF 45500 
Q SECONDARY BOT TOM) 

PRIMARY 
I 
TOP) 

FIGURE 3. TUBE & TRIMMER LOCATIONS 

IT 

DIAL 
SET 
TO I)MiY 

SIGNAL 
GENERATOR 

CONNECTED TO 

SIGNAL 
GENERATOR 
SET AT 

ADJUST 
TRIMMER 
OR CORE REMARKS 

IF ALIGNENT 
1. Gang fully 

opened 
.1 mf Converter Grid 

& chassis` 
455 Kc 1,2,3 & 4 Adjust for maximum. 

RF ALIGNENT 
2. Gang fully 

opened 
.1 mf Converter Grid 

6, chassis` 
1620 Kc 5 This sets oscillator to dial 

scale. 

3. 1400 Kc None Radiation loop" 1400 Kc 6 Tune signal in on receiver, then 
adjust ant. trimmer (6) for max- 
imum. 

A convenient point for this connection is the stator lug of the loop section 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 50 nlilliwatts (.40) on output meter. Vary distance between loops to maintain this output 
during alignment. Minimum distance between loops should never be less than 12". 

L-1 
LOOP 

128E6 
CONVERTER 

(SRN 

GRN 

C-1 
2 GANG TUNING 

CAPACITOR 

]1 I 

22K 
6-.MNW`- 

R-1 

4 

C) L-2 
OSC. 

3coIL 

»r 
2 

6 
---r 

lOpl 

wee 

T-1 T-1 
1 - 

TRANSE. 3 

r 

12BA6 
1-F AMP. 

00 

MIE. 

1 I1 100 
R-2 

.o51MF 

r 
T -I a T-2 

CONNECTIONS 
(BOTTOM VIEW) 

100 

T 2 
DIODE 

6 TRANSE. 

100 

12AT6 
DEI.- A.V. C. -A -F 

005 ME. 

Q e © 
220 MME Cl 
A- 

C) C-6 

f--_ ___J 

.002 W. 
n - wow 

C) C-5 
220 MME. 1MEG. VOL. 

C-3 Q 3.lMEG. R-4 CONT. R-5 
R-3 IOMEG 

1470K 
R-7 

5005 
PW'R. AMP. 

470K 
R-8 

L-2 
OSC. COIL 

RED DOT 

DIAG. NO. 63C485019-0 
END 

O;N 0ci. SD ( 

1.0002 ) 

0 
MULTIPLE 
CAPACITOR 

CONNECTIONS 

VÚÚ 
HI. ,I1Ih1V1 

I -F 455 KC 

FREQUENCY RANGE 
535 KC -1620 KC 

105-125V. -1 
AC - DC - 

NOTE 
ALL RESISTORS INDICATED IN OHMS. 
KONE THOUSAND (1000) OHMS. 
4 TRIMMERS ON GANG. 0 CAPACITORS IN MULTIPLE CAPACITOR 

S -I 
ON-OFF 
SWITCH 

(ON VOL. CONT.) 

OS MF #7 
C = _ 

a = DIAL LIGHT 
I-1 

35W4 
RECT. 

6 

FIGURE 4. SCHEMATIC DIAGRAM 

27 

U 

o 

o 

1000 

T-3 
OUTPUT 
TRANSE. 

R-6 REO- R-10 -GRN -I I- --- --I f 
ISO ME 30 MF, 

i 

n150 
w.v. w. V. C-9 

ELEC. CAP. 
I 

128A6 128E6 12AT6 1DLK 

! ] 3 

HEATER CIRCUIT 
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MOTOROLA PAGE 20-23 
MODELS 58011, 58012; 
Ch. HS -160 

35W4 5005 12AT6 16 8 1 12BA6 T-1 12BE6 

17 T-2 17 18 2 10 

FIGURE 5. CHASSIS PARTS LOCATION - TOP VIEW 

C -3,C-5, 
C-8 R-7 C-6, C-7 R-5 R-3 R-4 109 103 197 19 25 

35W4 5005 R-8 12AT6 5 12BA6 22 C-2 9 12BE6 

FIGURE 6. CHASSIS PARTS LOCATION - BOTTOM VIEW 
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PAGE 20-24 MOTOROLA 
MODELS 58011, 
58G12; Ch. HS -160 

REF. 
NO. PART NO. 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 

C-1 1X485960 

C-2 8S9821 

C-3,5 21B482847 

6,7 

C-4 

C-8 

C-9 

8S9816 

859802 

23K482857 

REPLACEMENT PARTS LIST 

DESCRIPTION 

Variable: 2 gang; with pulley 
Paper: .05 mf 200V 

Ceramic, multiple: includes 

220 mmf (C-3), .002 mf 

(C-5), 220 mmf (C-6) & .005 
mf (C-7) 

Paper: .05 mf 400V 
Paper: .02 mf 400V 
Electrolytic: 50-30 mf/150V 

DIAL LIGHT 
I-1 65X11854 Bulb: 6.3V - .15 Amp; tubular, 

clear, #47 

CILS 
L-1 24C485970 Loop Antenna: includes back panel 
L-2 241(482855 BC Oscillator Coil 

SPEAKER 

LS -1 50C478138 Speaker: 4" PM; 3.2 ohm VC..each 

exch. 

RESISTORS 
Note; All resistors are insulated carbon type, 20%, 

less otherwise specified. 
R-1 6R6028 22,000 1/2W 
R-2 6R6018 100 1/2 watt 
R-3 6R2118 3.3 meg 1/2 watt 
R-4 18A70032 Volume Control: 1 meg with 

switch 

R-5 6R2109 10 meg 1/2 watt doz. 
R-6 6115683 27 10% 1/2 watt doz. 

R-7 6R6032 470,000 1/2 watt doz. 
R-8 6R6032 470,000 1/2 watt doz. 
R-9 6R3992 150 1/2 watt doz. 
R-10 6113953 1,000 1 watt each 

doz. 

doz. 

doz. 

doz. 

SPST 

TRANSFORMERS 

T-1 248482863 IF, 455 Kc: complete 
T-2 24B482865 Diode, 455 Kc: complete 
T-3 251(485973 Output Transformer 

CHASSIS PARTS - MECHANICAL 

1 71(485971 Bracket, loop mtg 
2 7A485965 Bracket, pilot light mtg doz. 
3 7A77337 Bracket, tuning shaft 
4 11ÁI8944 Cord, dial: #18; black yd. 

5 30A470651 Cord, line and plug: 6 ft long 
6 5A19658 Eyelet, spacer (gang mtg) doz. 
7 5A70404 Grommet, rubber (gang mtg) doz. 
8 14A482844 Insulator, cord outlet doz. 
9 29R3010 Lug, soldering: #6 hot - 

tinned doz. 

un - 

REF. 

NO. PART NO. 

10 2S7051 

11 5S7771 

12 5S7707 

13 5S7701 

14 3S3398 

15 3S2294 

16 3S7455 

17 3S7454 

18 387205 

19 47A482845 

20 26A481521 
21 9A485979 

22 9A472534 

23 41A73996 

24 41A14244 

25 4A70015 

26 41(482859 

27 4S7633 

CABINET PARTS 

101 16E485975 

102 161(485977 

103 

104 

105 

106 

107 

108 

42A485984 
36A485968 

36K485969 

38A25507 

52B485985 

3S7374 

109 41(485986 

DESCRIPTION 

Nut, palnut: 3/8-32 x 9/16 hex; 
stl; cad pl (volume control 

mounting) doz. 

Rivet: .088 x 3/16 stl; nkl 

pl (tube socket mtg) per/c 

Rivet: .122 x 5/32 stl; nkl pl 

(tube shield mtg and trans- 

former mtg) per/c 

Rivet: .122 x 3/16 stl; nkl pl 

(tuning shaft bracket mtg) per/c 
Screw, sheet metal: #6 x 3/8 
PKZ plain hex head; stl; 

cad pl (antenna bracket 

mounting) per/c 

Screw, machine: 6-32 x 1/2 plain 
hex head locking type; stl; 

cad pl (gang mtg) doz. 

Screw, sheet metal:48 x 3/8 
PKA slotted acorn head; 

antique copper finish (an- 

tenna mtg) doz. 

Screw, sheet metal: #8 x 1/4 

PKZ'plain hex head; stl; cad 
pl (speaker mtg) per/c 

Screw, machine: 8-32 x 1/4 

slotted hex head atl; cad 
pl (pilot light bracket mtg)doz 

Shaft, tuning 

Shield, spring tube doz. 

Socket, pilot light: includes 
leads 

Socket, tube: miniature 

Spring, tension (electro- 

lytic mtg) 

Spring, tension coil(drive 

cord) doz. 

Washer, 'C'(tuning shaft re- 
tainer) per/c 

Washer, insulated shoulder 

(antenna bracket mtg) doz. 

Washer, flat: 9/16-11/64 x 033 

thick; stl; cad pl(antenna 

mtg) doz. 

Cabinet, table model: molded; 
walnut (58G11) 

Cabinet, table model: molded; 
ivory (58G12) 

Clip, pointer retainer doz. 
Knob, control: walnut (58611) 
Knob, control: ivory (58G12) 
Plug, split (back mtg) doz. 
Pointer, dial 

Screw, machine: 8-32 x 5/16; 

slotted hex head; stl; 

cad pl (chassis mtg) per/c 
Washer, felt doz. 
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MOTOROLA PAGE 20-25 

581111A Brown Plastic Cabinet 

581112A White Plastic Cabinet 

58R13A Red Plastic Cabinet 

MODELS 58R11A, 58R12A, 58R13A, 
58R14A, 58R15A, 58R16A; Ch. HS -184 

58R14A Grey Plastic Cabinet 

58R15A Green Plastic Cabinet 

58R16A Yellow Plastic Cabinet 

GENERAL INFORMATION 

TYPE -AC-DC table model superheterodyne with loop antenna. 

TUNING RANGE - 535 to 1620 Kc 

TUBE COMPLEMENT - 12BE6 Converter 
12BÁ6 IF Amp 
12AT6 Det. AVC & AF Amp 

5005 Power Amp 

35W4 Rectifier 

IF - 455 Kc 

POWER SUPPLY Operates from 117 volts AC or DC, 50 to 60 cycles, 35 watts 

POWER SWITCH & VOLUME CONTROL. Operated with small 

lower knob. NOTE: Reverse the line plug in the 

electrical outlet if the radio does not operate from 

DC. When operating from AC, reversing the line cord 

plug in wall outlet may sometimes improve reception 

and reduce hum. 

TUNING. Tune in station with large upper knob. 

ANTENNA. A loop antenna is built into this recei- 

ver, eliminating the need for an external antenna. 

'Reception from some stations may be improved by ro- 

tating the whole receiver; this is due to the slight 

directional characteristic of the loop antenna. In 

,extremely noisy locations, rotate the entire recei- 

ver till minimum noise and maximum signal pickup are 

obtained. For additional pickup, an external an- 

tenna may be connected by winding lead-in wire in 

slots on radio back panel. 

GROUND. Never connect antenna or chassis to water 

pipe, radiator or other ground. 
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PAGE 20-26 MOTOROLA 
MODELS 58R11A, 58R12A, 58R13A, 
58R14Á, 58R15A, 58R16A; Ch. HS -184 

ALIGNMENT 

If AC power is used, use an isolation trans- 
former between power line and receiver. If isola- 
tion transformer is not available, connect low side 
of signal generator to B- through .1 mf capacitor. 

Connect low range output meter across speaker 
voice coil and set volume control at maximum. For 
greatest accuracy, keep output of receiver at ap- 
proximately .05 watt (.05 watt = .40 volt on out- 
put meter) throughout alignment by reducing signal 
generator output as stages are brought into align- 
ment. Use a small fibre screwdriver for aligning 
IF & diode transformers. 

OSC. O 1620KC 5 

LOOP 
1400KC 

IF 

128E6 
CON V. 

IF ` 

12BA6 
AMP 

DET NO 69A690233-0 

® (TOP) PRI. 

© (BOT) SEC 

0 (TOP) PRI. 

0 (BOT.) SEC. 

FIGURE I. TUBE & TRIMMER LOCATION 

STEP 
DUMMYGENERATOR 
ANTENNA CONNECTION 

GENERATOR 
FREQUENCY 

POINTER 
SET TO ADJUST REMARKS }I 

IF ALIGNMENT 
1. .1 mf Bear stator of 455 Kc Gang 1, 2, 3 & Adjust for maximum. 

tuning cap opened 4 

RF ALIGNMINT 
2. " 

n 
1620 Kc " 5 Adjust for maximum. 

3. None Radiation loop* 1400 Kc Tune for 
maximum 

6 Adjust for maximum. 

Connect generator output to 5" diameter, 3 turn loop & couple to receiver loop. Keep loops at least 12" 

apart. 

L-1 

5005 
PWR. AMP 

35W4 
REGT. 

12AT6 
DET-AVC-AF 

T-3 

LS -1 

14,9 
12BÁ6 

17 IF AMP. 
."4. 

,T2,13 

4,10 4,10 R-4-; 

FIGURE 2. PARTS LOCATION - CHASSIS TOP VIEW 

2 
T-1,13 

12BE6 
CONVERTER 
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MOTOROLA PAGE 20-27 

L-1 
LOOP GRN 

WHT- 

R-7 
15 

5005 
R-9 

15 

35W4 

R-8 

354 >IMF. 

G1 
2 GANG 
TUNING 

CAPACITOR 

MODELS 58R11A, 58R12A, 58R13A, 
58R11-i.A, 58R15A, 58R16A; Ch. HS -184 

C-9 16 R-5 G-6 12 R-4 
C-3 C-8 C-7 R-6 T-2 C-5 

1$CCi IMES !NM! 

12BE6 
CONY 

R-1 
2211 

FIGURE 3. PARTS LOCATION - CHASSIS BOTTOM VIEW 

T -I B T-2 CONNECTIONS 
(BOTTOM VIEW) 

T-1 
IF 

6 3 r 
I 

O 

Tá T; 
L_ _J 

4 Y 1 

â 

125A6 
IF AMP 

2 R-2 
100 

3.3 MEG 

T-2 
OiODE 

6 3 

12AT6 50V 

DET-AVC-AF 

3 

C-5 

250 
MMF. 

-7 

.\2 

L-2 

5 
Ap 

` 
1 

.05 

C-2 

MF. 

R-3 

250 NNE. 

R-4 
O 

MEG. 
VOL .CONT. 

.DOSMF. 

1-4 
C-6 

,..10 MEG. 

C-4 
C 2 
L 2 

R3 

8 
15 
12BE6 
R1 -10,19 

5 

.O1 MF. 

C-8 

R-7 
47011 

R-6 47K 

5005 
PWR. AMP 

T-3 
OUTPUT 

.02 ME TRANS. LS-) 
3.211 /) 
V.C. / I 

)R-10 
ISO RED 

117V e 
AC -DC ® 

NOTE: ALL RESISTORS ARE INDICATED 
IN OHMS. 
K. ONE THOUSAND (1000) OHMS. 
W TRIMMERS ON GANG. 

+=GROUND TO CHASSIS. 

L-2 
OSC. COIL 

TEL 
LEAD 

117 VAC! 

I 

35W4 
REGT 

ON-OFF 
SWITCH 

(ON VOL.CONT) 

VOLTAGE READINGS SHOWN WERE MEASURED FROM POINT INDICATED TO .15 ME. 

B -,WITH A VTVM. NO SIGNAL WAS TUNED IN. INPUT VOLTAGE WAS 

117 VAC. VOLTAGE TOLERANCE ±10% T-4 

R-8 
27 

REP+ 

r50 
I = 
I 

L_. 
5005 128A6 128E6 12AT6 

4 3 4 3 3 4 4 

DIAGNO 63C690201-4 

FIGURE 4. SCHEMATIC DIAGRAM 

R-9 
1000 

GRR 

F 30 MF1 
mom 

C-9 

IF455KC 
FRED. RANGE 535-1620KC. 
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PAGE 20-28 MOTOROLA 

C-4 
C-5 

'C-6 
C-7 
C-8 
C-9 

C-10 

MODELS 58R11A, 58R12A, 58R13A, 
58RiLjA, 58R15A, 58R16A; Ch. HS -184 

REPLACEMENT PARTS LIST 

REF. 
NO. PART NO. DESCRIPTION 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 
C-1 19B478128 Variable: 2 gang 
C-2 8S9821 Paper: .05 mf 200V 
C-3 8S9816 Paper: .05 mf 400V 

Paper: .15 mf 200V 
Ceramic: 250 mmf 
Paper: .005 mf 600V 
Ceramic: 250 mmf 
Paper: .01 mf 400V 
Electrolytic: 50-30 mf 150V 
Paper: .02 mf 400V 

8A72686 
21K77375 
8S9813 
21K77375 
8S9809 
23K482857 
8S9802 

COILS 
L-1 248680353 Loop Antenna: includes panel. 
L-2 24A680364 RC Oscillator 

SPEAKER 
LS -1 50C478138 Speaker: 4" PM: 3.2 ohm VC... 

TRANSFORMERS 
T-1 24B482863 

T-2 24B482865 

T-3 25K680345 

RESISTORS 
Note: All resis 

IF, 455 Kc: complete with tuning 
cores but less shield 

Diode, 455 Kc: complete with 
tuning cores but less shield 

Output transformer 

tors are insulated carbon type, unless 

REF. 
NO. PART NO. DESCRIPTION 

5 14A482844 Insulator, cord outlet 

6 14A478119 Insulator, loop mtg 

7 2S7051 Nut, hex: 3/8-32 x 9/16; stl; 

cad pl; Palnut (vol cont mtg 

8 5S7771 Rivet: .088 r 3/16; stl; nkl 

pl (tube socket mtg) 

9 5S7707 Rivet: .122 x 5/32; stl; nkl 

pl (electrostatic shield and. 

output transformer mtg) 

10 5S7701 Rivet: .122 x 3/16; stl; nkl 

pl (cord insulator mtg, spkr 

mtg) 

11 5S7703 Rivet: .122 x 7/32; stl; nkl 

pl (antenna brkt mtg) 

12 3S7247 Screw, machine: 6-32 x 3/16; 

slotted hex head; lockscrew; 

stl; cad pl (gang mtg) 

13 26K485936 Shield, coil: for IF and diode 

transformers 

14 26A478117 Shield, electrostatic 

15 8A472534 Socket, tube: miniature 

16 41A73996 Spring, tension (electrolytic 

mtg) 

17 46A478145 Stud, tri -mount (antenna mtg) 

18 14A11493 Washer, fibre: insulating (an- 

tenna brkt mtg) 

19 4S7625 Washer, flat: 1/4 x .128 x .018 

thick; stl; cad pl (cord in- 

sulator mtg) 

otherwise specified. 
CABINET PARTS 

R-1 686028 22,000 20% 1/2W 
R-2 6R6018 100 20% 1/2W 101 16D478088 Cabinet, plastic: brown (58R11A) 

R-3 682118 3.3 meg 20% 1/2W 102 16K484338 Cabinet, plastic: white (58R12A) 

R4 18Á478122 Volume control: 1 meg; with 103 16K484340 Cabinet, plastic: red (58R13A) 

SPST switch 104 16K485161 Cabinet, plastic: gray (58R14A) 

R-5 682109 10 meg 20% 1/2W 105 16K485162 Cabinet, plastic: green (58R15A) 

R-6 6116032 470,000 20% 1/2W 106 16K485163 Cabinet, plastic: yellow (58816A) 

R-7 686032 470,000 20% 1/2W 107 36B478147 Knob, tuning(58R11A) 

R4 6R5683 27 10% 1/2W 108 36A478148 Knob, volume control (58R11A) 

RA 6R3953 1000 20% 1 watt 109 36K485157 Knob, tuning: gold (58R12A, 

58R13A, 58R14A, 58R15A & 58R16A) 

R-10 683992 150 20% 1/2W 110 36K485156 Knob, volume control: gold 
(58R12A, 58R13A, 58R14A, 
58R15A & 58R16A) 

111 38A25507 Plug, split: copper oxide finish 
(mounts loop panel to cabi- 

CHASSIS PARTS - MECHANICAL net) 

112 3S476083 Screw, machine: 6-32 x 5/16 

1 7A478118 Bracket, loop mtg slotted hex head; lockscrew; 

2 46A470885 Core, iron: threaded (for T-1 stl; cad pl (chassis mtg)... 

& T-2) 113 11M488253 Tape, aluminum foil: 2-1/2" 

3 30K680352 Cord, line, and plug: 6 ft long wide (7" used) (heat shield). 

4 5A484268 Grommet, speaker mtg: rubber.' 

©John F. Rider 

www.americanradiohistory.com



MOTOROLA PAGE 20-29 

GENERAL 'INFORMATION 

TYPE - AC -IX' table model superheterodyne receiver 
with loop antenna. 

TUNING RANGE - 535 to 1620 Rc IF- 455 Kc 

TUBE COMPLEMENT - 128F:6 Converter 
12846 IF Amplifier 
12AT6 Detector, AVC & ist AF Amp. 
50115 Power Amplifier 
35W4 Rectifier 

POWER SUPPLY - 105 to 125 volts AC or I)C, 35 watts 

OINTER 

MODELS 58X11Q,, 
58)(12c;,; Ch. HS -140 

MODEL 58X11Q MODEL 58X12Q 
(Walnut Plastic Cabinet)(Ivory Plastic Cabinet) 

D xo 631190209 

WITH GANG FULLY CLOSED 
SET POINTER TO MARK. 

'DIAL BACKGROUND 

FIGURE I. STRING DRIVE 

1600KCJ 
CALIBRATION M^RK 

3 TURNS 

0 

(e, 

GANG 
FULLY 
CLOSED 

j\ 0 

O 
o 

O 

GUIDE 
ROD 

wit) 
DRIVE 

SPRING j PULLY 

TUNING 
SHAFT 

INSTALLATION g OPERATING INSTRUCTIONS 

POWER SWITCH AND VOLUME CONTROL. Operated with 
the left-hand knob. NOTE; Reverse the line cord 

plug in the wall outlet if radio does not operate 

from DC. When operating from AC, reversing the 
line cord plug in the wall outlet may sometimes 
improve reception and reduce hum. 

TUNING. Tune stations with right-hand knob. 

ANTENNA. A loop antenna is built into this recei- 

ver, eliminating the need for an external antenna. 

Reception from some stations may be improved by 

rotating the whole receiver; this is due to the 

slight directional characteristic of the loop an- 

tenna. In extremely noisy locations, rotate the 

entire receiver till minimum noise and maximum sig- 

nal pickup are obtained. For additional pickup, an 

external antenna may be connected by winding lead- 
in wire in slots on radio back panel. 

(M(I)ND. Never connect antenna or chassis to water 

pipe, radiator or other ground, as one side of the 

power line is connected directly to chassis. 
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PAGE 20-30 MOTOROLA 
MODELS 58x11 Q, 
58X12Q; Ch. HS -140 

ALIGNMENT 
If AC power is used, use an isolation trans- 

former between power line and receiver. If isola- 
tion transformer is not available, connect low side 
of signal generator to chassis through .1 mf capa- 
citor. 

Connect low range output meter across speaker 
voice coil and set volume control at maximum. For 
greatest accuracy, keep output of receiver at ap- 
proximately .05 watt (.05 watt = .40 volt on output 
meter) throughout alignment by reducing signal gen- 
erator output as stages- are brought into alignment. 
Use a small fibre screwdriver for aligning IF & 
diode transformers. Set pointer to calibration 
mark -on left-hand side of dial background when gang 
is fully closed before starting alignment. 

L-1 
LOOP 

WITH GANG 
FULLY CLOSED 
SET POINTER TO THIS MARK 

FIGURE 2. TUBE & TRIMMER LOCATIONS 

STEP 
DUMMY 

ANTENNA 
GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

POINTER 
SET TO 

- 
ADJUST REMARkS 

IF ALIGNMENVT 
I 

1. .1 mf Rear stator 455 Kc Gang 1, 2, 3 Adjust for maximum. 
of tuning 
capacitor 

opened & 4 

RF ALIGNMENT 
2. - Radiation 

loop' 
1600 Mc 1600 Mc 5 Adjust for maximum. 

3. - Radiation 
loop' 

1400 Kc Tune for 
maximum 

6 Adjust for maximum. 

Connect generator output to 5" diameter, 3 turn loop and couple to receiver loop. keep loops at least 
12" apart. 

12BE6 
CONVERTER 

0 -I 
2 GANG TUNING 

CAPACITOR 

DIAS. NO. 630484959.0 

22K 

R-1 

M 

o 

Lr 
RED DOT 

T -I 
I - F 

6 TRA NSF. 3 
f- 

L-2 
OSO COIL 

12BÁ6 
i -F AMP. 

T 2 
DIODE 

TRA NSF. 13 

113 

f_- _H f___J 
R2 

220 NNE 

T-1 a T-2 
CONNECTIONS 

(BOTTOM VIEW) 

VOLTAGE READINGS SHOWN WERE MEASURED FROM 
POINTS INDICATED TO CHASSIS WITH A VTVM. NO 

NOTE SIGNAL WAS TUNED IN. INPUT VOLTAGE WAS 117VAC 
ALL RESISTORS INDICATED IN OHMS. VOLTAGE TOLERANCE ± 10.1L 

K ONE THOUSAND (1000) OHMS. 
TRIMMERS ON GANG. 

CONDENSERS IN MULTIPLE CAPACITOR. 
105-125 V. r) 

( 1-F 455 KC I AC- DC 

FREQUENCY RANGE i GENIIFID CTION 
535 KC --1620 KC 

MULTIPLE 
CAPACITOR 

CONNECTIONS 

4 rere11+ 

S-1 
ON-OFF 

SWITCH 
ION VOL. CONT.) 

12AT6 
DET.-A.V.C.-A-F 

1MEG. 

3.331E17 R-4 
R-3 

35W 4 
RECT. 

I112VACI 
1 

40V 

®I ®F 

220 MF 
CO/ 

IM/WR o C-6 
0 

R-6 

5085 
PWR. AMP. 

1000 
-eyN1MN-1 

D R-10 GRN- -/1-_--____y 
SO MF. 30 MF 

150 150 
W.V. w.v. 

5085 128AE 128E6 I2AT6 

774 v- 4 I S 

DIAL LIGHT 
1-I 

5 

HEATER CIRCUIT 

4 3 

T-3 
OUT PUT 
TRANSE. 

LS -I 
SPEAKER 

C-9 
EL EC CAP. 

FIGURE 3. SCHEMATIC DIAGRAM 
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MOTOROLA PAGE 20-31 

C-8 

5065 

C-3, C-5, 
C-6, C-7 

12AT6 2 28 T-1 

12BA6 24 L-1 27 

FIGURE 4. PARTS LOCATIONS 

MODELS 58X11Q, 
58x12Q; Ch. HS -140 

4 R-3 LS -1 35W4 R-6 17 

R-4 T-2 31 C-9 29 26 

# ! 3 

R-7 R-5 29 29 2 C-4 T-1 

29 R-9 12AT6 12BA6 R-2 C-2 4 

R-10 L-1 

12BE6 

C-1 

14 

5 
20 

R1 

128E6, 

29 
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PAGE 20-32 MOTOROLA 
MODELS 58X11Q, 
58X12Q; Ch. HS -14.0 

REF. 
NO. PART NO. 

CHASSIS'PARTS - ELECTRICAL 

CAPACITORS 
C-1 1X482878 
C-2 8S9821 
C-3,5, 
6,7 218482847 

C-4 8S9816 
C-8 8S9802 
C-9 231(482857 

PILOT LIGHT 
1-1 65X11854 

COILS 
L-1 24C482849 
L-2 241(482855 

SPEAKER 
IS -1 50C482851 

DESCRIPTION 

Variable: 2 gang; with pulley 
Paper: .05 iif 200V 

Ceramic, multiple: includes 
220 mmf (C-3), .002 mf (C-5), 
220 mmf (C-6) & .005 mf (C-7) 

Paper: .05 mf 400V 
Paper: .02 mf 400V 
Electrolytic: 50-30 mf 150V 

Bulb: 6.3V-.15 amp; tubular, 
clear, #47 

Loop Antenna: includes back panel 
BC Oscillator Coil 

Speaker: 4" PM; 3.2 ohm 
voice coil each 

exchange 

RESISTORS 
Note: All resistors are insulated carbon type, 20%, 

unless otherwise specified. 

R-1 6R6028 22,000 1/2 watt doz. 
R-2 6R6018 100 1/2 watt doz. 
R-3 682118 3.3 meg 1/2 watt doz. 
R-4 18A70032 Volume Control: 1 meg with 

SPST switch 
R-5 6R2109 10 meg 1/2 watt doz. 
R-6 6115683 27 10% 1/2 watt doz. 
R-7 6R6032 470,000 1/2 watt doz. 
R-8 6R6032 470,000 1/2 watt doz. 
R-9 6R3992 150 1/2 watt doz. 
R-10 6R3953 1,000 1 watt each 

doz. 
TRANSFORMERS 
T-1 248482863 

T-2 248482865 

T-3 25B482858 

CHASSIS PARTS - 

IF, 455 Kc: complete with 
tuning cores & padding capa- 
citors but less shield .. 

Diode, 455 Kc: complete with 
tuning cores & padding capa- 
citors but less shield 

Output Transformer 

MECHANICAL 

1 1X481466 Background Bracket and Pulleys 
Assembly 

2 7A482843 Bracket, loop mtg 
3 7A77337 Bracket, tuning shaft 
4 46A4.70885 Core, iron: for T-1 & T-2 
5 11M8944 Cord, dial: 18# black yard 
6 301(482856 Cord, line & plug: 6 ft lg 
7 5S7805 Eyelet, snap -in (dial. back- 

ground mtg) doz. 
8 5A19658 Eyelet, spacer (gang mtg) doz. 
9 5A70404 Grommet, rubber (gang mtg) doz. 
10 14A482844 Insulator, cord outlet doz. 
11 2983010 Lug, soldering: #6 hot - 

tinned doz. 
12 2S7051 Nut, hex: 3/8-32 x 9/16; stl; 

cad pl; Palnut (volume con- 
trol mtg) doz. 

13 52A481378 Pointer and Slider 
14 49A23960 Pulley, cord: 114 groove doz. 

REPLACEMENT PARTS LIST 
REF. 
NO. PART NO. DESCRIPTION 

15 5S7771 Rivet: .088 x 3/16; stl; nkl 
pl (tube socket mtg) per/c 

16 5S7707 Rivet: .122 x 5/32; stl; nkl 
pl (output trans. mtg) per/c 

17 5S7701 Rivet: .122 x 3/16 stl; nkl 

pl (tuning shaft brkt mtg).per/c 
18 51(74560 Rivet, shoulder: .132 

shoulder per/c 
19 5A12814 Rivet, shoulder: .156 

shoulder doz. 

20 47A481382 Rod, cord guide doz. 
21 3S2294 Screw, machine: 6-32 x 1/2 

plain hex head locking type; 
stl; cad pl (gang mtg) doz. 

22 3S7205 Screw, machine: 8-32 x 1/4 slot- 
ted hex head locking type; 
stl; cad pl (speaker mtg) .doz. 

23 3S3360 Screw, sheet metal: #6 x 1/2 
PKZ plain hex head; stl; 

cad pl (cord insulator & 
loop assembly brkt mtg) doz. 

24 3S7455 Screw, sheet metal: #8 x 3/8 
PKZ slotted acorn head; 
copper oxides finish (loop 
panel assembly mtg) doz. 

25 3S2695 Screw, sheet metal: #6 x 

3/16 PKZ plain hex head; stl; 
cad pl (background brkt & 
pulley assembly mtg) per/c 

26 47A482845 Shaft, tuning 
27 261(485936 Shield, coil 
28 9A482746 Socket, pilot light 
29 9A472534 Socket, tube: miniature 
30 41A14244 Spring, pointer cord ten- 

sion doz. 
31 41A73996 Spring, tension (electro- 

lytic mtg) 
32 35A481384 Strip, dial background 
33 4A70015 Washer, 'C' (tuning shaft re- 

tainer) per/c 
34 457614 Washer, flat: 11/16 x 11/64 x 

.036 thick; stl; cad pl 

(loop pane] assembly mtg) .doz. 
35 41(482859 Washer (cord insulator mtg).doz. 

CABINET PARTS 

101 351(481468 Baffle and Grille Cloth 
Assembly 

102 37A27142 Band, rubber (dial scale 
mounting) per/c 

103 161(482771 Cabinet, table model; molded; 
ivory (58X12Q) 

104 16K482770 Cabinet, table model: molded; 
walnut (58X11Q) 

105 36K77214 Knob, control: ivory (58X12Q) 
106 36B77213 Knob, control: walnut (58X11Q) 
107 2A481437 Nut, speednut: black parker- 

ized finish (dial scale 
mounting) doz. 

108 2S7089 Nut, speednut: for .187 round, 
black parkerized (spkr 
baffle & grille cloth mtg).doz. 

109 38A25507 Plug, split: copper oxide fin- 
ish (back mtg) doz. 

110 34B481438 Scale, dial: glass 
111 3S488098 Screw, sheet metal: #8 x 3/8 

type 25 plain hex head stl; 
cad pl (chassis mtg) doz. 

112 4K19943 Washer, paper: 11/16 x 17/64 x 

1/32 thick (used behind con- 
trol knob-58X12Q) per/c 
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MOTOROLA PAGE 20-33 

GENERAL INFORMATION 

TYPE - AC operated, portable radio phonograph 
combination with loop antenna. 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT - 12BE6 
12BA6 
12AT6 

5005 
35W4 

Converter 
IF Amplifier 
Detector-AVC-AF Amplifier 

Power Amplifier 
Rectifier 

POWER SUPPLY - 117V AC only, 60 cycles, 40 watts 

RECORD CHANGER 

TO SERVICE TUBES 

Model C2RC for playing small 
diameter, fine groove (45 RPM) 
records. For complete record 
changer information, see 
Motorola Service Manual Part 
No. 54P690245. 

MODEL 59F11, 
Ch. HS -188 

RADIO OPERATION 

ANTENNA. No outside antenna or ground is required 
for radio reception. A loop antenna for radio re- 
ception is built into this receiver. 

VOLUME CONTROL. The volume control and power switch 
for both radio and phonograph operation are combined 
and operated with the small left-hand knob. 

RADIO PHONO SWITCH. 
knob to the left for 

is phonograph playing 

SERVICE NOTES 

The tubes are accessible by removing the rear 

ventilating grille; 6 wood screws hold the grille 

in place. 

NEEDLE REPLACEMENT 

1. To remove the needle from the cartridge, merely 

pull the needle 'out' from the cartridge using 
pliers or with your fingers. 

2. The replacement needle is partly encased in a 

small guard to protect the needle point; push the 

needle into its position in the cartridge and remove 

the guard. Friction will hold the needle in posi- 

tion. Use Motorola needle, Part No:47R690971 

TO REMOVE CHASSIS & ANTENNA 

1. Remove the control knobs. 

2. Remove the front grille assembly; 16 Phillips 

Rotate the small right-hand 
radio operation; to the right 
position. 

head wood screws hold it in place. Also remove the 

front grille patch plate; 2 Phillips head wood 
screws hold it in place. 
3. Remove the 2 chassis mounting screws and washers 
and disconnect the antenna. The chassis may now be 
removed from the cabinet. 

4. The antenna is secured to the cabinet with 

staples. 

TO REMOVE RECORD CHANGER 

1. Remove the control 'knobs from radio. 

2. Remove the front grille assembly; 16 Phillips 
head wood screws hold it in place. Also remove the 

front grille patch plate; 2 Phillips head wood 
screws hold it in place. 

3. Remove the 3 screws and fibre washers that 
secure the changer to the cabinet. 

4. Disconnect the leads and lift the changer from 

the cabinet. 
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PAGE 20-34 MOTOROLA 
MODEL 59F11, 
Ch. HS -188 

ALIGNMENT 

Use an isolation transformer between power line 
and receiver. If isolation transformer is not avail- 
able, connect low side of signal generator to B - 
through .1 mf capacitor. 

Connect low range output meter across speaker 
voice coil and set volume control at maximum. For 
greatest accuracy, keep output of .receiver at ap- 
proximately .05 watt (.05 watt = .40 volt on output 
meter) throughout alignment by reducing signal gen- 
erator output as stages are brought into alignment. 
Use a small fibre screwdriver for aligning IF & 
diode transformers. 

OSC. 
K(6N,J 1620C l-1 

LOOP ^^__,1 

1400KC 6 

DET-AVG' 
12ÁT6 
El AF AMP 

DET m069B690246-0 

©SEC. (BOT.) 0 SEC (BOT.) 

®PRI. (TOP) 20 PRI. (TOP) 

FIGURE ?. TUBE & TRIMMER LOCATION 

DUMMY 
STEP ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

'GANG 

SET TO ADJUST REMARKS 

IF ALIGNMENT 
1. .1 mf Rear stator 455 Kc Gang 1, 2, 3 & 4 Adjust for maximum. 

of tuning 
capacitor 

opened 1 

RF ALIGNMENT 
2. " 

n 
1620 Kc 5 Adjust for maximum. 

3. None Radiation 
loop' 

1400 Kc Tune for 
maximum 

6 Adjust for maximum. 

Connect generator output to 5" diameter, 3 turn loop and couple to receiver loop. Keep loops at least 12" 
apart. 

DIAL SCALE 

TUNING 
CONTROL 

PHONO -RADIO 
SWITCH 

POWER SWITCH r- a VOLUME 
CONTROL 

12 

105 
104 

111. 

142' 

140 

127 

128 

113 

101, 
128 

102 

06 

118-1 _... . ... -107 
..- 

T3' P Up 

r 

138121 

1 

ti + NT 

-mks, REEF. 

%PIfCEKI-UP 
LA 

ADJUSTMENT 

CK UP 

a. .o MM..] 

RECORD HOLDER 
AND SPINDLE 

REJECT BUTTON 

FIGURE I. OPERATING COIITROLS 

135 

113 

124 IL Age. 

117 

109 

119 

MO 
22 

FIGURE 3. PARTS LOCATION - CABINET 

118 

8 

25 

123 

112 

128 
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5005 12AT6 12BA6 
PWR.AMP. DET-AVC-AF IF AMP. 

12 T2 
3 

35W4. _t 
RECT. 

2 

R-9 

R-8 

R-15 

G-3 

C-11 

14 

MODEL 59F11, 
Ch. HS -188 

EARLY 
R-1 PRODUCTION 

SETS 

11,17 LS -1 15 C-5, C-6 

R-9 R-7 C-9 R-6 C-7 8C-8 11 

T-2 

T-1 

C-10 14 R-10 12AT6 14 ' R-2 G-2 C-11 12BE6 
R-5 12BA6 R-3 T-1 14 5065 14 

11,17 C-9 G -5,C -6,C-7 8C-8 R,6 

R-7 15 LS -1 

T-2 

11 

R-4 R-12 

G-2 

C-10 R-14 R-10 14 R=13 R=2 R=3 14 

35W4 5005 14 12AT6 R-5 12BA6 14 T-1 12BE6 

FIGURE 4. PARTS LOCATION - CHASSIS 

11 

S1 

13 

L-2 
R 11 

16 
C-4 

16 

LATE 
PRODUCTION 

SETS 
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PAGE 20-36 MOTOROLA 
MODEL 59F11, 
Ch. HS -188 

L-1 
LOOP 

111V 
AC ONLr 

128E6 
CONv 

CODE i 

22K 

C-1 
2 GANG 
TUNING 

CAPACITOR 

T-1 

IF 

1 

128A6 
IF AMP 

7 

3 

R-2 
100 

r 

T-2 
DIODE 

o 

6 

12AT6 5005 
DET-AVC-AF UM PWR. AMP 

6,2 
O O L-2 

90146 
4 5 

L-2 
OSC. COIL 

.05 

C-2 

3.38E6 
ANNW 

R -3 

e-7 

C-5 

311 

3 

.005MF. 
1 A 
020 
MME GA: . 

85 

AAR.» 
C-7 et, 

R-7 
I470K 

R-6 
470K 

O 
220MMF 

R-4 

MEC. 
/ VOL.CONT. 

.002 MF 

OCI6R-5 
OMEG. 

4100v 
LUD 

T-3 
TPUT 

02 F TRANS. LS -1 

3.211 
C /I 

5.6V 

R-10 
150 

YEL 
LEAD / 1112VA 4 

35W4 
RECT. 

(PIN VIEWI 

MOTOR 

(ON VOL CONT,3,1 
SWITCH ° PHONO RADIO SWITCH / 
ON-OFF 

S-1 

ISHOWN PHONO POSITION// 
. 

T-3 

REO 

R-8 R-9 
27 1000 
NJLM--w-.AMWV 

REV + GRN+ 

I SO MF 30=1 

SOCS 12BA6 128E6 12AT6 L ---_J 
G-9 

3 4 3 3 4 3 

»G. 8. 636690230-0 
150CKET VIEW) 

MUTE 
SNITCH 

CRYSTAL 
PICK-UP 

MODEL C2RC 
RECORD CHANGER 

L-1 
LOOP 

WHTa 

IITv. 
AC ONLY 

PIN VIEW) 

CRYSTAL ( CLOSED 
PICK-UP 1wHEN CYCLM6 

RASE 
MODEL C2RC =PLATE 

RECORD CHANGER 

END / 1 2 3 4 5 6 
IDENTIFICATION . AMULTIPLE 

.002 CAPACITOR 
CONNECTIONS 

C'1 
2 GANG 
TUNING 

CAPACITOR 

T CABLE SHIELD 

BASE = PLATE 

END 
IDENTIFICATION 

.002 

12BE6 
CONY. 

7V. 

R-1 .---AN-. 
22K 

(PIN VIEW) 

1 2 3 4 3 

A MULTIPLE 
CAPACITOR 

CONNECTIONS 

4 

T-1 
IF 

22 

.151MF. .(IMP 

C-4 IC -11 

(SOCKET 
VIEW) 

II F. 455 KC 
I 

FRED. RANGE 
535-1620 KC. 

12BÁ6 
IF AMP 

3 

5 

0 

L__ 

T-2 
DIODE 

NOTE: ALL RESISTORS ARE INDICATED IN OHMS. 
KONE THOUSAND (1000) OHMS. 
M= TRIMMERS ON GANG. 

+ 'GROUND TO CHASSIS. 

VOLTAGE READINGS SHOWN WERE MEASURED FROM 
POINTS INDICATED TO 6- WITH VTVM. 
NO SIGNAL WAS TUNED IN. 

T -I 6 T-2 CONNECTIONS 
INPUT VOLTAGE WAS 117 V. AC. 

(BOTTOM VIEW) VOLTAGE TOLERANCE A 10%. 

EARLY PRODUCTION SETS 
12AT6 SOCS 

OET-AVG-AF PWR. AMP 

6 

3.3MEG 

2 4 
B G-8 A 

C-7 Q 
R-7 

470« 

70K 

1500 1500 

.005MF. It 285 
1- 

7 

6 

100V 

LU7 
T-3 
TPUT 

02=F TRANS. LS -I 

R-14 .1 yF R -IS 
OD SO 
R-13 

G11 
R-IO 

4.2 

O L-2 

9OIMMF 
4 S 

p 

L-2 
05C. COIL 

.03 MF. 

C-2 

R-3 

13-p 

o 
A- 

2tOMMF 

/ R-4 
/ e 

1366. 
/ V'OL.CONT. 

002 Mf 

C' /R -S 
OMEB. 

TEL 
LEAD 

35W4 
RECT. 

R 

/ 112 VA 4 

ON-OFF 
SWITCH 

(ON VOL. 

S-1 
Ylk° PHONO RADIO SWITCH 

15HOWN IN PHONO POSITION) 

(PIN VIEWI 
(SOCKET 

VIEW) 

7 

221 

R-1 

.05 MF. 

C-3 

15146F. 

T4 

11F. 455 KC I 
FRED. RANGE 
53S-1620 KC. 

RED 

R-8 R-9 
YT 1000 

MINN' NVMM 
RED 6RN+ 

I SOIMF SO 

SOCS 128A6 12BE6 12AT6 L nnnn 
3 3 3 3 

NAG. N. 63C8B0E30-A 

NOTE: ALL RESISTORS ARE INDICATED IN OHMS. 

35K KONE THOUSAND (1000) OHMS. 
R-12 N TRIMMERS ON GANG. + 'GROUND TO CHASSIS. 

32 n 
c 

VOLTAGE READINGS SHOWN WERE MEASURED /NON 
POINTS INDICATED TO B- WITH A VTVM 
NO SIGNAL WAS TUNED IN 

T -I 6 T-2 CONNECTIONS 
INPUT VOLTAGE WAS 117 v. AC 

(BOTTOM VIEWI VOLTAGE TOLERANCE LIOT. 

LATE PRODUCTION SETS 

FIGURE 5. SCHEMATIC DIAGRAMS 
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MODEL 59F11, 
Ch. HS -188 

I. 
E 

1 T % -O a a 
O .. . C. 

o 
k d' m W d' m A Q. J J. co m m 

C V ^ C a. .. G 
a G. \ u .\ 1 \ U E C J. M 

a 
1 4.1 ¿ r, 

m ,c a 0 7 . 
' W Ni.) ., u) V .,m X X.-. 1. 

4 U 4 1 
T' 00 m E .\ \ % .. J 4 . _ 

E r 4 C J OC % O 
E N 7:,,, M - ^ 7 m . Ir) m .-1 O X ^ % X .- X -y % A ,. % V ,O % m 10041.00 ,O E^ A V u a6 J O J m a. > 

. 

E M O a V O 01 U% E 4e N X X 
E % 0. 

V% 
W% ,O ... I. .-, v p "p M\ N CA m W m m V m\ \% .- ._ m W^ .-1 m k k 1!) Lr. 4 

0 k 0 a. 4.Ci % .. .1 % . N.-. N -y - m L . . 
n 

\ a \.. O O % m m I.E. LA A. %0 V JmMJ el -0 .VC C_' M M0. ..J U U%XU XVmw 
0.^ 4 V % 

a m mv V 
m% J % 1 C - m -M 3F8.4:331; ^ G . m J % V m 

0C 
t0 E `O m nl V J m 4 MI m m V m x% X% r. >^ V O N IC 1:, m V m V J V 4 E .. .. L J.. % J O J JL 7 m % mM 7 .. 

'0!) 
C 

"-"'",,-;,.-9 

C ÿC 

C 4 C 0.0.., 4 c J J E J 4 E y V yy u 4 E yy J N 4 er m J J% ,C VM -Q.."--,7, M JM v E m O V. 7 E 'M V m m -.0 V 4 U m. V v E X 4 E m V E X u kA 4 E U C U >Y ^ %.. % ..D -0 J> a J .X U o u v u m c V m C V a 4 V t0 A V. M a m U .. 
yy 

N .. m . m-. 4 
C E 4 U ÿ 7 m U 4 m 4 m J ^. 

. 

M L J M J A a J V a v 
'..4'.) 

,L .. . 
7 m 7 4 7 C m 7 m A E t m v 7 v V O 00 V J ç -O m -0 -- O-0 4 .G Ñ' -o a 4". "'m.o.- E t0 - X. v Ó OVO = MJ%^0.)LJ 4 W J, M U O C u x Ut) V C 1 V J U C U C U 00.)017-. 444 

C^ - m m 7 C U U A .t %M A ..= ,-. m V% 01 .0 L mIY .. JO 
A 

AM 
V O V E O m ,. a O % m% O 4 w ..n % ... 0 % N70V alO,yQ AvA --- %JEA ME _ JJ% 3J.. L L J> O. I) .0 Cl. % ' tp X 4 ^ 7 U ^ V V L m- 7 E Q C Vi J J % J J - U T ^ J V -% %^ - 7 - C % - V Q.Q. N O' 

a....--"- 
4 b .. L U J O 7 4 tC L. U 4 J i'''. V^ . - U J IC J% J J 3' M m 3 L.. 3 v 3 M V 3 v .-. 3 C^ 3 C m^ C V V a J 0.- C V e+) m U P) V V 17 AA0>JMJJv7vmVmZ7vU4mAV%mVN CCV J4V mV0.VVCV.MJCV.am.JM Z7 AMLLM')L 4 çOCçOm7m4%%..>4>4C>t0VV^U4mJ4 ..J4 C04 J40 4>M.+-.UVT4747V%OU%OV%O 

]G Y .3 .3CL 00a. GO. G u 5 A ',22`o mCC ''''M 2"--(M 
E 

(j.0 2L' 
a E 

J5' 

mu U a E V 4 6Ó V O J ... p 
ce`' -° VI V1 F 3 '; 4 3 u 

N .1 ,0 CO ,O N 
,O NO0 N aOM.-1 0 CO r- -6 .-1 e M .-1 N e u) co co .-1 OD O O OerO 00 e N N b 0 N `O 0 e 0 0000 0 0O 0 Ce N M O O O v) 
,O ,O ,O CO ,0 ,O ,0 0 0 0 M f+) 0 u) u) '0' 
]C Y]C N 

Q tY a X X < V 
YD 
Y V) V) V) O O N Q d 

M M b u7 ,O u) 4.01 N u) u) M M M M M 

u) M e 
W N 0 CO 0 00 O CO O O to N N IA N 0 u) -. O N In O O e- N ,o ó O 0, 0 0, 0, 0 0 0,o 0 ó 
In 

,0 0 O ,O ,0 0 0 u) N 0 
,Qo X V) vY) Ian 

so 
X(N(O V7 

,O 
M M N 0 N M M O, N e e d' 

0 O t N M y' u) b N W O, O -. N M d' u) ,O N CO 0 O .-1 N M 
.. . 

u) -.N NN NN NN N 
-N-1 

N 
.-M-1 

M M M M M M f) M e el.a-..e-. d ..... r/ -1 .. .-1 .-1 .-I .M .. .. .-. --1 .1 ^ .-1 .1 . 

C N v 
c. 1.01 F. tca ^'Ma. 

aì.-. C ó. .J o OOV aa) V V 00 4) o^ m % _x ,e M m E a.AM c 
4 4 1 O J 7 4 J U C>^ >^ >^ J 4 - J +. .- % M U U 4 J 4 C% L m 

ÚL)[+4-MZ C J EV'M a a 0. Eu %% a mIñCa E E=M; J a 

P 

C 

J 
eJ 

.0 

â 

% 
E t _ 2 

u .i 17 ^ O L - 3 co m r. 4 
7 á U u' Y X -e - V ,O v \ u too.) o J J O C C Q. .. 4 M J J T ú V .1 C U ',..z.; -^ E F O 
Ic - E 3 O - m M% x^ V E O . 7% L --e ^ ^ J ,C . JZ 0.021 v 4 

O. J J J a X U m,O % t0 E O L J \ 0 0 % % % V O J,,:e 0.0.-,00u v ú E. 0> m, m u N^ E - ^ 
V ....0 m . J J. V M -0 J u E. t m^ A-. X 0 C EN Ere 4 \ - m- t0 C 0.441V 

E u ^ 4 O M M b17 c m V O V 4 C 
V m N a L. --......J \ 4\ J m m J L 4 -1 O - 
X J M 0 Cl. t 1 E u) V 0 7 V m w-0 t. E. E C 
% a o c 1 Y E a v 

.c .. É X tv .- ̂  D 
< 4.)C000 M x U X 4 XC. C U\ U L O O ' '.17::.1'-` ^ J L 4 ^ E L% 

V P) 0. - W% N 4. N V 0. V V 4i ' M V c 
4 E OO ÿ% N O U .0 V C Y o% 7 v J% .. -0. 0 v C^ C m O A' M 0 T u % J J - w%% 
m X J c u Am O E -o m% m V^ < co 

c V% m m... 7 4 t V U 0.A m^ 
O A -' 4.. J .. J L. - J g% E V J J m C J 1.....m .-1 ---0.-,-,---,------ 3 J 3 ./ V- V U C ^ 7 V U V 

b 
O M 0 er ,0 
N .-1N CO N CO Ñ ..r3 

rn 0 ", 0, Ó ,O 
O N O 0 e 0 co ON M e ,O 0 N N N N M d 0 N N u) I ) 
,O N N N N M Y ,O er < Q N 
Oa, VI VD Ñ M CI OQ, 0 er N uJ 

O 
.~-1 

N M e} u ) 
.e. 

N 
N M er u) ,O N W 0 .-1 .. .. .. .-1 

S Z 

Ó Ó Ó V w 1 O m000.-+ E 000 
C N e h N a E V' ) e r 0 O. e 
0.0..... W W J O .. W 

E E E 
eNV 

.VE 
u)u)u) E JN -0 0 .-1 - T O .. 

e M > 

u E O 

M 4 4 4 E N J 4 4 

G. G. G. 1m. Ó G G 

ámá>áa. má 
CO N ,O ,O er 
N e ,O N ,O .. ,O CO .. --1 M 
W .4 MD CO N O N N 0 0 
N N,0 W 00 0 0 W óti C 0 In V] Q.-. M In V) a 

O .-1 W W W N N CO CO N N 

,O 
,C, -.N M d' u) CO C1 '. 
U U U U U U N U U L) 

h 

83.2 

V 

7 
u 
C 

% 

1 
V - _ O pV 

p,, L. J O . ^ T 
) V 0. . C O w4 .ti m 
17 . . 0 0 0 O m -O J U 
V J u) u) O O M ,O . V % .1 J 4) u) ,O CO 

' b 4 J O J 
L B 1+ C C C C C C U 

I. 
m t0. C m. -mi a 

....0) 00000000 C w o C a. 
E U U M M M M M M V . -- % 
L. v .... J J J J J J V J J J .. % 

m 10 m 0 0 0 4 A T 7% J m 
4 4 4 4 4 L. 4 4 4. t0 >` A V V 4 AAli aJ A 4 CA 
A A 64i A M M M Ñ em 

1. 
. O Ó E -M c d CO 0..0 

7 7 0. 7 t0 t0 t0 t0 m m 7 J 0..1 V A V%M 7 m b 
4 4 E 4 0 0 0 U U U a% U> J% Ú U M 

A - ' - J C Q . 4. 
^ 

4 4 4 C C C C C C C C V.M -ID V A 0. V - 
V V% V O 0 0 0 0 0 0 0 c .A t 0. .-1 ^ 

S 2V 

a0.%aJJJJJJJJ.êUE--1.--1bMm 
u032£53AcecE2A7UUU6,L5 

N 0 0 
N O O 0 0 

,0 ,D 

to t Yfi 

M e.) 

ti N O O ti .-1 

M O. -1 N M N CO 
u) ,O ,O ,O ,O ,O ,O N CO N d'.-..ti..ti.1O N 
O OO O OOOe'H) OO 
CO 

,,Opp, ,0, ,,0pp 
,0, 

, ó 
0,pp, 

,0p 
0, , 0 

AA 
0, 

QmmCCIC,00[+. v)WW WWW Wif W,0 MMMMMMM..M.-1 

Me V7,O N CO 0 0 --1 CV 
O O 0000 O.-1.-1.. .. .-1 .- .. .-1 .-I .-I .-1 .-1 .-I 

m 
E 
E 

3 c3,1 . 3 Ñ Ñ 3 3 
N .\. . 

.N\-1 

.\1 .\-1 . . 

N 3 3 ti3 L 3^..cv Ñ cq \\ \ be 4 J tg b N 3 .\. 
\ --1 -. 

Ó~ N C 3 Ó N N r1 Ó O ~ 
N % N 8 e N Ne Ó Ó gb p.... VE O Ñ V y w 000 0 Ó N O O N 

w O E E O y O O.-. 0 0 
O Q E O O O O O 

u -.J M^ c 00 0 O- 00 O 
O 0 NO O 00 NNN O u)NM Ou)v) 
4 C. N.. M7 e erN.. .NM.1-... 
O % J 
M V N 

% N 
% .... .1 y3 WWWC7 ONNMM NW,OWW 
1. 4 N.~ --1N QMM Wu) 0N NMM 00er ..00,00 00 OMOO ^ .L `O,O. < N,O,O u) M M,O D,O,O,D 

Ea 
G ,O,O ,O,=D,D ,=D,D ,D,D ,D,O,O b 

EEF 

ti .. .-N-1 .M. .e. .. J M N M er u7 ,O COW(T 

CZ CGCG CLX CL CG(LCLCG ILCGfLCLCGCL 

M e In ,D .M...-... 

0.0 V) m%F 
U) 0 4 - C he J e M O V M O 7 

G J c J a 
7 O 7 M J 
J U ó J U8 

CO M u) u) 
VD VD 

W emCD 

N CY CD 
re 
00 

Q CV 
v0 CZ e ..Y O er e u) e ó N N N 

2 k 1.. .-1 N M 

h V) F E- 

u) of W W 
óó 0 0 

vD 

Yn un 

©John F. Rider 

www.americanradiohistory.com



PAGE 20-38 MOTOROLA 
MODELS 59L11Q, 59L12Q, 
59L14 Q; Ch. HS -187 

GENERAL INFORMATION 
TYPE- A three -power (AC/DC Battery) portable receiver of the 

personal type. Four miniature type tubes and a selenium 
rectifier are used in a superheterodyne circuit. Loop 
antenna is housed inside rear cover. 

TUNING RANGE - 535 to 1620 Kc 

TUBE COMPLEMENT - 1R5 

1U4 

1U5 

3S4 
Rectifier 

IF - 455 Kc 

- Converter 
- IF Amplifier 
- Detector, AVC & 1st AF Amplifier 
- Power Amplifier 
- Selenium type (for AC/DC operation) 

POWER SUPPLY - Operates from 117 volts AC/DC (15 watts) or 
from the following self-contained batteries: 

Two 1-1/2V flashlight cells (Eveready #950 or equivalent) 
One 67-1/2V "B" battery (Eveready #467 or equivalent) 

INSTALLATION OPERATING INSTRUCTIONS 
CONTROLS. The power switch is operated by a three - 
position switch lever located under the volume 
(left-hand) knob. When the switch lever is in "BAT" 
position, the receiver will operate from its in- 
ternal batteries; in "AC -DC" position, the recei- 
ver will operaté from 117 volt house current. Move 
the lever to "OFF" position when the receiver is 
not in use. 

Stations are tuned in with the right-hand knob. 
The markings around the tuning knob may be read in 
kilocycles by adding one zero to the figures. 

HOUSE CURRENT OPERATION. Open the rear cover and 
remove the power cord from inside of the cabinet; 
pass the cord through the slot in the cover before 
closing. Connect the power plug to any 117 volt 
AC or DC outlet. Reverse the power plug in the 
power outlet if the receiver does not operate from 
DC power. 

If the receiver is to be operated for long 

periods of time on AC or PC, or is to be placed 
in storage, remove the batteries and store them 
in a cool place; this will prevent battery leakage 
and possible damage to receiver. 

BATTERY OPERATION. Open the rear cover and install 
the batteries. The rear cover is opened by in- 
serting the fingertips into the slots under the 
handle and pulling back. Complete battery installa- 
tion instructions will be found on the label inside 
the receiver or see Figure 1. 

When low volume or fuzzy tone is noticed, re- 
place the flashlight cells. Normally, the 67-1/2 
volt "B" battery will last for 3 or 4 changes of 
the flashlight cells. Run-down batteries should 
not be left inside receiver, as they may leak and 
cause damage. 

The condition of the batteries will not affect. 
the operation of the receiver from AC or DC house 
current. 

SERVICE NOTES 

The chassis of this receiver is connected di- 
rectly to the power line. When operating the set 
with the chassis outside of its cabinet (from AC 
power line), use an isolating transformer between 
power line and receiver to reduce possibility of 
electrical shock. 

Tubes can be replaced without removing the 
chassis from the cabinet; open the back cover and 
remove the chassis insulator to expose the tubes. 
Two plug buttons hold the chassis insulator in 
position. 

To remove the chassis from the cabinet: 

1. Remove the control knobs and switch lever. 

2. Open the back cover and remove the chassis in- 
sulator. 

3. Disconnect the two loop leads from the pin re- 
ceptacles. 

4. Remove the two Phillips head screws on each end 
of the chassis and slide chassis from the cabinet. 
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MOTOROLA PAGE 20-39 
MODEL: 59L11Q, 59L12Q, 
59L11+Q; Ch. HS -187 

I NOTE: INSTALL 'A' BATTERIES WITH POSITIVE 
POS. 

TERMINAL (CAP) TOWARD FRONT OF SET. 
USE TWO 1-1/2 VOLT FLASHLIGHT CELLS 

A' BATTERY 

NEG. 

44600" 

BLK 

e EVEREADY 

,' 

*950 OR 

----, 

\ 

EQUIVALENT. 

POS. 

o 

,l;.J;' 
' 'A' BATTERY 

B' BATTERY 
NEG. 
YEL USE ONE MINI -MAX 

OR EQUIVALENT 

It is recommended that the 

ted from battery power during 
receiver is operated from AC 
went, use an isolation transformer 

*467 
RED 

CONNECTOR YEL 

FIGURE I. BATTERY REPLACEMENT 

ALIGNMENT 

receiver be opera- 
alignment. If the 

power during align- 
between the power 

(1111\ BLK 

DETAIL 

A 
l line and receiver. If an isolation transformer is 

,not available, connect the low side of the signal l 

to chassis through a .1 mf capacitor. 0 generator 
16O20SC. KC 

Connect a low range output 
speaker voice coil and set the 

meter across the 

volume control at 
a*.,.. 
ÁU 

N 
I 

A 
©íáó87c 

maximum. For greatest accuracy, keep the output of (ADJUST WITH 
CHASSIS IN 

the receiver at approximately watts (.05 watts I I I D CABINET) 

- .40 volts on output meter) 
.05 

throughout alignment 
IF 

IF PWR 
3S4 1U4 1R5 

by reducing the signal output as stages AMP 
l I 

45 AMA 45.,K* CONY generator 
are brought into alignment. Use a small fibre DETNO69@690257-D 

screwdriver for aligning the 
formera. 

The loop antenna should 
chassis during alignment. 

IF and diode trans- ® (TOP) ® (TOP) 
0 BOT 

be connected to the 
FIGURE 2. TUBE & TRIMMER LOCATIONS 

PRI. 

sEc. 

STEP 

I 

DUMMY 
ANTENNA 

GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

DIAL 
SET TO ADJUST REMARKS 

IF ALIGNMENT 
1. 

RF ALIGNMENT 
2. 

3. 

4. 

' 

.1 mf 

.1 mf 

- 

Connect generator 
12" apart. 

As an alternate 
cabinet. Tune 
cabinet for 

Stator lug 
of tuning 
capacitor 

" 

- 

Radiation 
loop' 

output 

method, 
in a weak 

maximum signal 

455 Kc 

1620 Kc 

- 

1400 Kc 

to 5" diameter 

the output meter 
station near 1400 
output. 

Gang 
opened 

" 

- 

Tune for 

maximum 

3 turn loop and 

may be disconnected 
Kc and adjust 

1, 2 & 3 

4 

- 

5 

couple to receiver 

at this 

trimmer #5 

Adjust for maximum 

Adjust for maximum 

"Install chassis in cabinet, 

leaving output meter connec- 
ted to speaker. 

Adjust for maximum. Trimmer is 

reached through hole under left- 
hand battery holder. 

loop. Keep loops at least 

point and the set installed in the 

through the hole in the bottom of the 
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PAGE 20-40 MOTOROLA 

CHASSIS 
HS -187 

FIGURE 3. PARTS LOCATION - REAR VIEW 
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17 1R5 :J-4 T-2 

L-2 - 

R-127 

MOTOROLA PAGE 20-41 
MODELS 591,11Q, 59L12Q, 
59L14Q; Ch. HS -187 

3S4 

R-11 12 

1 tJ4 R7 T-2 R -I3 3S4 R14 R15 

FIGURE 4. PARTS LOCATION - CHASSIS TOP & BOTTOM 

2 R-5 

R-10 
- 

R-20 
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MOTOROLA PAGE 20-43 
MODELS 59L11Q, 59L12Q, 
59L1L.Q; Ch. HS -187 
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PAGE 20-44 MOTOROLA 
MODELS 68F11 68F12, 68F14, 
68F14B, 68F1!}.M; Ch. HS -12) 

TYPE 

Model Models Model 

68F11 68F14, 68F14M & 68F14B 

GENERAL INFORMATION 

68F12 

- 68F11 - Table model, plastic -walnut cabinet 

68F12 - Table model, wood -mahogany cabinet 

68F14 - Petite Console model, wood, brown mahogany cabinet 

68F14M- Petite Console model, wood, red mahogany cabinet 

68F14B- Petite Console model, wood, blonde mahogany cabinet 

The above models are of the radio -phonograph combination type, receiving only the standard broad- 

cast band (AM). A built-in loop antenna is used. Chassis HS -124 is used in all five models. 

TUNING RANGE - 535 to 1620 K. IF FREQUENCY - 455 Kc. 

TUBE COMPLEMENT - 12AU6 Mixer 

(six) 6C4 Oscillator 
12RA6 IF Amplifier 

POWER SUPPLY - 

RECORD CHANGER 

6AQ6 Detector, AVC & 1st AF Amplifier 
50B5 Power Amplifier 
35W4 Rectifier 

105-125V, 60 cycles, 55 watts (with record changer). 

-Models 68F11, 68F14, 68F14M & 68F14B use Record Changer RC -34; Model 68F12 uses Record 

Changer RC -30A. For complete record changer information refer to Service Manual, 

Part No. 54P484953. 

INSTALLATION g OPERATING INSTRUCTIONS 
Refer to Figure 1 for operating control lo- 

cations. 

POWER SWITCH AND VOLUME CONTROL. The power switch 
and volume cor.trol are combined and operated with 
the left-hand knob. Turn radio ON by rotating vol- 
ume knob to the right u.itil a 'click' is heard. 

'Continued rotation of this control to the right will 
increase volume. Turn receiver OFF by rotating vol- 
ume knob to the left until a 'click' is heard. 

ANTENNA. A loop antenna is built into this re- 
ceiver, eliminating the need for an external an- 
tenna. Reception from some stations maybe improved 
by rotating the receiver; this is due to the alight 
directional characteristic of the loop antenna. 
For additional pick-up on Models 68F11 & 12. an ex- 

ternal antenna may be connected to the wire on back 
of set, or to Models 68F14, M & B, by passing ex- 
ternal antenna lead-in through hole in cabinet back 
and connecting to loose lead taped to inside of cab- 
inet. 

CAUTION: Never connect antenna or chassis to water 
pipe, radiator, or other ground. 

TUNING. The calibrated dial scale is read in kilo- 
cycles by adding one '0' to the figures. Tune care- 
fully until you are exactly on the station; tuning 
to either side of it will result in noisy recep- 
tion and poor tone quality. Do not regulate volume 
by detuning the station; always tune exactly 'on' 

the station, then adjust volume control as desired. 
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MOTOROLA PAGE 20-45 

PHONO SWITCH. The radio will not play unless the 
PHONO button is out (flush with REJECT button). Al- 
ternate pushes will lock the button 'in' for phone 
operation and 'out' for radio reception. 

TONE SWITCH. Alternate pushes on TONE button will 
change the tone to bass or treble. Bass position 
is with button 'in'. 

MOTOR SWITCH. Push the WOMB button 'in' to allow 
the turntable to revolve; the button will lock in 

position. To stop the turntable, again push the 
button 'in' and release; the button will snap back 
to the 'off' position. 

REJECT SWITCH. Momentarily push 'in' the REJECT 
button to begin the playing of the records. The 
button may be pushed 'in' to reject a record be- 
fore it has been completely played. 

RECORD CHANGER. Refer to Record Changer Service 
Manual 54P484953 for record changer operation. 

MODELS 68F11, 68F12, 68F14, 
68F14B, 68F11M; Ch. HS -124 

"IN" PHONO POSITION 

"OUT" RADIO POSITION 

VOLUME CONTROL 
AND 

POWER SWITCH 

SERVICE NOTES 

HOW TO REPLACE PHONOGRAPH NEEDLE 

This record player is equipped with a perma- 
nent point long -life needle which is good for sev- 

eral thousand plays unless damaged by mishandling. 

To replace a phonograph needle, loosen the small 
knurled nut that holds the needle in place. The nut 

is accessible from the bottom of pick-up arm. Use 

a pair of long nose pliers or tweezers to avoid 
damaging the crystal cartridge. Recommended re- 

placement, needle is Motorola Part No. 47K471596. 
CAUTION; Standard type needles will not work. 

"OUT' TREBLE 

PUSH IN MOMENTARILY 
TO REJECT RECORD 

TUNING 
CONTROL 

"IN" BASS J "IN" PHONO MOTOR ON 

"OUT" PHONO MOTOR OFF 

FIGURE I. CONTROLS 

IF & DIODE REPLACEMENT 

NOTE: Two types of IF & Diode transformers are 
being used. One type has iron cores that are tuned 

by means of slotted brass screws. These transfor- 
mers must be used with shields having an internal 

iron core sleeve. 

The other type of transformers have threaded 
cores moving inside of a threaded coil form. Plain 

shields must be used with these transformers. 

WITH GANG FULLY CLOSED, 
SET POINTER SO SLIDER 
IS 1/16 ABOVE CHASSIS. 

FIGURE 2. CHASSIS HS-I24 STRING DRIVE DETAIL 
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PAGE 20-46 MOTOROLA 
MODELS 68F11 12, 68F14,68F14B, 

68F14M; Ch. HS -124 

ALIGNMENT 
Maximum performance can only be obtained if 

extreme care is exercised during alignment. Follow 
the procedure carefully. 

It is suggested that an isolating transformer 
be used between receiver and power line during 
alignment. 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 B- instead of the receiver chassis. 

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 (.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 
alignment. 

NOTE: Two types of IF & diode transformers are 
used in this chassis. One type has cores with 
slotted brass adjustment screws; the other type has 
threaded cores that move inside a threaded coil form 
To adjust the latter type, use a small fiber sLrew- 
driver and do not use undue pressure as damage to 
the core or coil form may result. 

STEP 

DIAL 
SET 
TO 

IF ALIGNMENT 
1. Gang fully opened 

RF ALIGNMENT 
2. Gang fully opened 

1400 Kc 

DUMMY 

SIGNAL 
GENERATOR 

CONNECTED TO 

SIGNAL 
GENERATOR 
SET AT 

ADJUST 
TRIMMER 
OR CORE REMARKS 

.1 mf Mixer Grid 
(pin #1) 

455 Kc 1,2,3 & 4 Adjust for maximum. 

.1 mf Mixer Grid 
(pin #1) 

1620 Kc 5 This sets oscillator to 
dial scale. (Check pointer 
calibration by referring to 
Figure 2.) 

None Radiation 
loop" 

1400 Kc 6 Tune signal in on receiver, 
then adjust trimmer (6) for 
maximum. After set is 
assembled in cabinet, re - 
peak this trimmer. 

Connect output of signal generator to a 5" diameter, 3 turn loop and bring loop close enough to receiver loop 
to obtain output of 50 milliwatts (.40V) on output meter. Vary distance between loops to maintain this out- 
put during alignment. Minimum distance between loops should never be less than 12". 

BOTTOM VIEW OF CHASSIS 

SEC. 

DET.N.69C680220-0 

10 
3511.14 5085 

) { 

II 6A0 
SECT. PWR DE 7 -AVG DIODE 

AMP TRANS. 9AF`` 
IAMPII 455 RC. 

II I 

V 

BC OSC,-1620 KC 

LOOP ANT. TRIM. -1400 KG 

SEC. 

12BA6 
-F 

AMP 

--OPRI. 

FIGURE 3. CHASSIS HS -I24 TUBE & TRIMMER LOCATIONS 

-F 
TRANS. 
a55 RC. 

, 

12AU6 
MIXER 

I I 

6C4 
O5C. 
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MOTOROLA PAGE 20-47 

FRONT OF CHASSIS 

MODELS 68F11, 68F12, 68F14, 
68F14I3, 68F114; Ch. HS -1214. 

1=RESISTANCE MEASUREMENTS. v =VOLTAGE MEASUREMENTS 

T.P. =TIE POINT 
* =MEASUREMENTS WILL VARY DEPENDING ON CONDITION OF ELECTROLYTIC CAPACITOR IN CIRCUIT. 

N.C. =NO CONNECTION. 
K =1000 ONE THOUSAND) OHMS. 

I.C. =INTERNAL CONNECTION TO PIN 
MEASUREMENTS TAKEN WITH VTVM. 
MEASUREMENTS TAKEN FROM TUBE BASE TERMINAL TO B-1,5) 
VOLTAGE MEASUREMENTS 710.. 

RESISTANCE MEASUREMENTS t 20% 
VOLUME CONTROL ON FULL. 

35W4 
RECTIFIER 

5065 
POWER AMP. 

NF 470K 

BOTTOM VIEW OF CHASSIS 

6AQ6 
DET-AVC-AF AMP. 

128A6 
I -F AMP. 

12AU6 
MIXER 

CiEln ® ern Itall 
DI AG 140.630893223 :0 

FIGURE 4 CHASSIS HS -I24 VOLTAGE & RESISTANCE DIAGRAM 

35W4 
RECTIFIER 

1011 
15.33 

5085 6A06 12BA6 12AÚ6 
PWR AMP DET-AVC-AF T-2 21 IF -AMP T-1 MIXER C"2 

FIGURE 5. CHASSIS HS -I24 PARTS LOCATION - TOP VIEW 

12 

6C4 
OSCILLATOR 
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PAGE 20-48 MOTOROLA 

CHASSIS HS -I24 PARTS LOCATION - BOTTOM VIEW 
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PAGE 20-50 MOTOROLA 

MODELS 68F11 68F12, 68F1., 
68F14B, 68F14M; Ch. HS -121 

REPLACEMENT 
Ref. 

No. Part No. Description 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 
C-1 8S9816 
C-2 1X470181 

C-3 21B6648 
C-4 8S9807 
C-5 8S9806 
C-6 21R6648 
C-7 8S9809 
C-8 8S9816 
C -9 21R6648 
C-10 8S9824 
C-11 8S9809 
C-12 8S9839 
C-13 8S9802 
C-14 23B75808 
C-15 21R6641 
C-16 8S9821 
C-17 8S9809 
C-18 8K471635 

Paper: .05 mf 400V 
Variable, 2 gang: includes 
pulley 

Mica: 250 mmf 500V 
Paper: .1 mf 400V 
Paper: .1 mf 200V 
Mica: 250 mmf 500V 
Paper: .01 mf 400V 
Paper: .05 mf 400V 
Mica: 250 mmf 500V 
Paper: .002 mf 400V 
Paper: .01 mf 400V 
Paper: 1.0 mf 100V 
Paper: .02 mf 400V 
Electrolytic: 40-20-20/150V 
Mica: 100 mmf 500V 
Paper: .05 mf 200V 
Paper: .01 mf 400V 
Paper: .05 mf 400V 

CHOKE 
E-1 1A77283 Capacitor and Choke Assembly 

(includes .15 mf 200V paper 
capacitor and coil) 

DIAL LIGHT 
I-1 65X11854 Bulb: 6.3V .15A; tubular; 

bayonet base; clear; #47 .. 

COILS 
L-1 24C470214 Loop & Panel Assembly: with lug 

terminals (68F11 & 68F12). 
or 24X482757 Loop & Panel Assembly: with pin 

terminals (68F14, 68F14M 
& 68F14B) 

L-2 24474616 Oscillator 

SPEAKER 
LS -1 508470034 PM: 5"; 3.2 ohm VC 

Exchange 

RESIS7ORS 
Note: All resistors are insulated carbon type, 20% 

watt unless otherwise specified. 
R-1 686004 I meg 
R-2 686301 1000 
R-3 6R3933 220 
R-4 686004 1 meg 
R-5 6R5551 120 10% 
R-6 181(470033 Volume Control: .5 meg, tapped 

at 25,000 ohms; includes power 
switch 

R-7 6R6056 47,000 
R-8 6R2118 3.3 meg 
R-9 686038 1500 10% 
R-10 686015 220,000 
R-11 686032 470,000 
R-12 6R6038 1500 10% 
R-13 686373 150 10% 
R-14 685683 27 10% 
R-15 685770 1200 10% 1W 

R-16 6R6389 220 10% 1W 

R-17 6R6075 
R-18 6R6036 
R-19 6R6032 
R-20 6R6028 

100,000 
3,300 
470,000 
22,000 

PARTS LIST 
Ref. 

No. Part No. 

SWITCHES 
S -1A, 

B, 40A470510 
S -2A, 

B, 40A470511 

TRANSFORMERS 

T-1 24E470038 

or24ß482863 

T-2 24B75487 

or 24B482865 

T-3 25876117 

Description 

Dual Push Switch: reject & motor 

Dual Push Switch: phono & tone 

IF,'455 Kc: includes padding capa- 

citors, but less shield (used 

with shield & sleeve 1A71049) 
IF, 455 Kc: includes padding capa- 

citor but less shield (use with 

shield 24K485936) 
Diode, 455 Kc: includes padding 

capacitors but less shield (use 

with shield & sleeve 1A71049) 
Diode, 455 Kc: includes padding 

capacitors but less shield (use 

with shield 24X485936) ... 

Output transformer 

CHASSIS PARTS - MECHANICAL 

1 71(470005 

2 7A482736 
3 7A77337 
4 421(75826 

5 11M8944 
6 30K21859 

7 46A70023 

or 464470885 

8 1X470184 

9 1X470183 
10 SA70098 

11 5470404 

12 1X470177 

13 1X470178 

14 32A24815 

15 457666 

16 29115227 

17 2S7051 

18 64A470009 
19 281(71775 

20 52A470003 
21 49A12646 
22 9K470402 

23 94470980 

24 5S7770 

25 5S7706 

26 5S7707 

Bracket, speaker mtg 

Bracket, tube guard 

Bracket, tuning shaft mtg 

Clip, electrolytic mtg 

Cord, dial: 18# black 

Cord, line: 9 ft long; with 

plug 
Core, iron & screw: for T-1 

& T-2 (use with trans. 24B470038 

& 24875487 only) 

Core, iron: threaded; for T-1 

& T-2 (use with trans. 24B482863 

& 24B482865 only) 
Cover, chassis bottom: includes 

grounding wiper 

Dial Bracket and Pulley Assembly 

Eyelet, spacer (tuning gang and 

speaker mounting) 

Grommet, rubber (tuning gang 

and speaker mounting) 

Lead Assembly, phono motor & 

control: four conductors, in- 

cludes four prong receptacle 

Lead Assembly, phono pick-up: 

single conductor; includes 

single pin plug 

Lock, line cord: fibre 

Lockwasher, external: #6 

cadmium plated (tuning gang 

mtg and tube guard mtg) .. 

Lug, soldering: 6L; hot - 

tinned 
Nut, hex: 3/8-32 x 9/16; Pal - 

nut; cad pl (vol. cont.mtg) 

Plate, tuning gang mtg 

Plug, single -pin (on phono 

pick-up lead) 

Pointer, dial 

Pulley, cord guide 

Receptacle, 4 prong 
Receptacle, loop lead (68F14, 

14M & 14B only) 
Rivet: .088 x 5/32; stl; nkl 

pl (tube socket mtg) 

Rivet: .122 x 1/8; stl; nkl 

pl (grounding wiper mtg ) 

Rivet: .122 x 5/32; atl; nkl 
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Ref. 
No. Part No. 

27 5S7701 

28 5S7708 

29 5A71246 

30 3S2683 

31 3S7247 

32 3S7506 

33 

34 

35 

36 

3S7512 

3S7339 

3S7205 

358153 

37 1X470172 

38 26A470013 
39 30K14144 
40 1A71049 

or 

41 

42 

43 
44 

45 

46 

47 

48 

26K485936 

9A470015 

9A472534 

41A14244 
31K90044 

31A27184 

31A470012 

4A70015 

451719 

49 39K470032 

Description 

pl (terminal strip mtg) 
Rivet: .122 x 3/16; stl; nkl 
pl (tuning shaft bracket 
m'tg) 

Rivet: .122 x 9/32; stl; nkl 

pl (line cord lock mtg) .. 

Rivet, shoulder (cord pulley 
mounting) 
Screw, sheet metal: #6 x 

3/16 PKZ plain hex head; 
stl; cad pl (oscillator 
coil mtg) 

Screw, machine: 6-32 x 3/16 
slotted hex head locking type; 
stl; cad pl (switch mtg) 

Screw, sheet metal: #6 x 1/4 
PKZ plain hex head; stl; cad 

pl; (tuning gang plate mtg & 
dial bracket assembly mtg) 
Screw, sheet metal: #8 x 1/2 
PKZ plain hex head; stl; cad 
pl (speaker mtg) 

Screw, machine: 6-32 x 5/8 slotted 
hex head; stl; cad pl; (tuning 
gang mtg) 

Screw, machine: 8-32 x 1/4 
slotted hex head locking type; 

stl; cad pl; (spkr brkt mtg)doz 

Screw, sheet metal: 18 x 3/8 
PKA plain hex head; stl; cad 
pl; (mounts chassis bottom 
cover to chassis) 

Shaft and Pulley Assembly,tuning 
Shield, dial light 
Shield, spiral: 3-1/4" 1g 

Shield and Sleeve Assembly 
(for IF -Part No. 24E470038 
and Diode -Part No. 24675487 
transformers only) 

Shield, coil (for IF -Part No. 

24E482863 and Diode -Part No. 
246482865 transformers only) 
Socket, pilot light and leads; 

with mtg clip 
Socket, tube: miniature; 7 

prong; molded 
Spring, tension coil 
Strip, terminal: 2 insulated 
lugs #2 ground 

Strip, terminal: 3 insulated 
lugs /3 mtg 

Strip, terminal: .4 
lugs #3 ground 

Washer 'C' (tuning shaft re- 

tainer) 
Washer, flat: 3/8 x .140 x 

.030; stl; cad pl (line cord 

lock mtg) 
Wiper, grounding: two section 
(used on chassis bottom 
cover) 

insulated 

CABINET PARTS - MODEL 68F11 

101 1X470286 

102 1X470287 

103 37K470185 

104 7A470195 
105 35A470192 

106 38K482819 

Baffle Board and Nut Assembly: 
left side; with spkr hole .. 

Baffle Board and Nut Assembly: 
right side 

Band, rubber: 4" 

dial scale) 

Bracket, dial scale retainer. 
Bumper, rubber (lid cushion). 

Button, plug: 1/4"; mahogany 

(used on 

MODELS 68F11 68F12, 68F1L , 

68F14B, 68F1 T"1; Ch. HS -121 
Ref. 
No. Part No. 

107 386470202 

108 38K470203 

109 38K470204 

110 38K470205 

111 1X470201 

16E77697 

112 42A471546 
113 13K485953 

114 13K485952 

115 13K470513 

116 37A12748 

117 13C470516 

118 13K470517 

119 55A470193 

120 36K77661 

121 16E77698 

122 29A470186 

123 34K480001 

124 3S2992 

125 3S2994 

126 3S476039 

127 3S2993 

128 3S3385 

129 3A470198 

130 2S7374 

131 3S2958 

132 26C470067 

133 41A12993 

134 558470209 

135 457562 

136 4A470645 

Description 

(for concealing shipping screw 

holes in record changer 

base) 

Button, push: PHONO; walnut 

plastic; with insert spring 

Button, push: MOTOR; walnut 

plastic; with insert spring 

Button, push: TONE; walnut 

plastic; with insert spring 

Button, push: REJECT; walnut 

plastic; with insert spring 

Cabinet Assembly: walnut 

plastic; complete with all 

hardware, dial scale, es- 

cutcheon and grille 

Cabinet: walnut plastic; less 

all hardware, dial scale, es- 

cutcheon, grille & lid 

Clip 'C' (loop lead retainer) 

Cloth, grille (left side) 

Cloth, grille (right side) 

Escutcheon, knob and push but- 

ton: brushed brass finish 

Foot, cabinet: rubber; includes 

steel washer 

Grille, cabinet: metal (left 

side) 

Grille, cabinet: metal (right 

side) 
Hinge, lid: statuary bronze 

finish 

Knob, control: walnut plastic 

Lid, cabinet: walnut plastic. 

Lug, soldering: bent (on loop 

panel) 

Scale, dial 

Screw, machine: 4-40 x 5/16 

slotted flat head; stl; cad 

pl (dial scale mounting) ... 

Screw, machine: 6-32 x 3/16 

slotted binderhead; statuary 

bronze finish (hinge mtg) 

Screw, machine: 6-32 x 3/8 

Phillips binderhead; brass 

(escutcheon mtg) 

Screw, machine: 6-32 x 3/8 

Phillips binderhead; black 

nkl plated (baffle board 

mtg and lid support mtg) 

Screw, sheet metal: /6 x 3/8 

PKZ plain hex head; statuary 

bronze finish (loop panel 

mounting) 
Screw, special: 6-32 internal 

thread; statuary bronze finish 

(hinge mtg) 

Screw, machine: 8-32 x 5/16 

slotted hex head; stl; cad 

pl (chassis mtg and tube 

heat shield mtg) 

Screw, machine: 8-32 x 7/16 

slotted hex head; stl, cad 

pl (cabinet foot mtg) 

Shield, tube heat (Note: Some 

receivers had tube retainer 

springs on this shield; these 

are no longer used or required) 

Spring, push button insert .. 

Support, lid: statuary bronze 

finish 
Washer, flat: 7/16 x .187 x 

.033 thick; stl, cad pl 

(chassis mtg) 

Washer, spacer (loop panel 

mounting) 

o John F. Rider 
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MODELS 68F11 63F12, 68F14, 
68F1103, 68F1}T1; Ch. HS -124 

FIGURE 8. CABINET PARTS LOCATION - FRONT VIEW 

315 

313, 
319 

311-- 

307, 
327 
322 

314 

305, 
327 

309 

MODELS 
68F14, 68F14M 81 68F146 

329 

313, 
319 

-323 
RECORD 
CHANGER 

RC -34 

302, 303 
317, 318 

-311 

306,327 
---- 322 

--314 

308, 
327 

312 

Ref. 

No. Part No. Description 

318 3S7431 Screw, wood: #2 x 1/4 Phillips 
round head; antique copper 
finish (dial scale mtg) .. 

319 3S1338 Screw, wood: #4 x 1/2 slotted 
flat head; statuary bronze fin 
(hinge mtg-68F14 & 14M) 

or 3S1340 Screw, wood: #6 x 1/2 slotted 
flat head; statuary bronze 
finish (hinge mtg-68F14B) 

320 3S1348 Screw, wood: #6 x 3/8 Phillips 
round head; antique copper 
finish (perforated plate 
mounting) 

321 3S7536 Screw, sheet metal: #6 x 3/8 

PKA slotted acorn head; an- 
tique copper finish (antenna 
mounting) 

322 3S488089 Screw, wood: #6 x 3/8 Phillips 
oval head; statuary bronze 
finish (escutcheon mtg - 

68F14 & 68F14M) 
Screw, wood: #6 x 3/8 Phillips 
oval head; brass (escutcheon 
mtg -68F14B) 

323 3S7436 Screw, wood: #6 x 1/2 slotted 

or 3S1341 

209. 
226 

219 

214. 
224 

221 

215 
236 Bt. 236 236' 

MODEL 68FI2 

RECORD 
CHANGER -- 
RC-34 

Ref. 
No. Part No. 

i I ' 

, 

127 120 126 107 109, 
133 133 

MODEL 68 F 11 

or 3S476061 

324 3S7455 

325 3S476007 

326 26C470067 
327 41A12993 
328 22S7905 
329 55B482803 

or 5513481750 

330 2A470641 

331 4S7562 

108, 
133 

2'.9 

229 

22214, 4 

RECORD 
CHANGER 
RC -30A 

225 
227 

201, 
202 
222, 
223 

211 

221 

215 

213, 
218 

zie 

110, 126 
133 

103, 
104, 

Description 

round head; antique copper 
finish (lid support mount- 
ing -68F14 & 68F14M) 

Screw, wood: #6 x 1/2 slotted 
round head; brass (lid sup- 

port mtg -68F14B) 
Screw, sheet metal: #8 x 3/8 
PKA slotted acorn head; 
antique copper finish (cable 
clamp mtg) 

Screw, machine: 8-32 x 7/8 
slotted hex head; stl; cad 
pl (chassis mtg and tube 
heat shield mtg) 

Shield, tube heat 
Spring, push button insert 
Staple, insulated 
Support, lid: brass (68F14B). 
Support, lid: statuary bronze 
finish (68F14 & 68F14M) 

Teenut, pronged: slabbed 
type 

Washer, flat: 7/16-.187-.033 
thick; stl; cad pl (chassis 
mtg) 
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201 Rand, rubber: 1" (on dial 

scale) 
202 Bracket, dial scale retainer 

203 Button, plug: 1/4", green 
(for concealing shipping 

screw holes in record chan- 

ger base) 

204 Button, push: PHONO; plastic 

205 Button, push: MOTOR; plastic 

206 Button, push: TONE; plastic 

207 Button, push: REJECT; plastic 

208 Cabinet, table model: wood,mahogany 

finish 

209 Catch, lid: English antique 

finish 

210 Clamp, cable 

211 Cloth, grille: 7 x 6-1/2 

212 Escutcheon, knob and push but- 

ton: brushed brass finish 

213 Foot, cabinet: rubber 

214 Hinge, lid: statuary bronze 

finish 

215 Knob, control: plastic .. 

216 Latch Arm, Stud and Bracket 

Assembly 

217 Lug, soldering: bent (on loop 

panel) 

218 Nail: .080 x 5/8 (cabinet foot 

mounting) 

219 Pad, felt: 1/8" thick (lid 

cushion) 

220 Pad, latch mtg: fishpaper 

221 Rod, ornamental: brass 

222 Scale, dial: glass 

223 Screw, wood: #2 x 1/4 Phillips 

round head; antique copper fin- 

ish (dial scale mtg) 

Screw, wood: #4 x 1/2 slotted 

flat head; statuary bronze 

finish (hinge mounting) 

Screw, machine: 6-32 x 3/8 

Phillips oval head; copper 

oxide finish(mounts lid 

support to cabinet) 

Screw, wood: #6 x 3/8 Phillips - 

round head; antique copper 

finish (perforated plate mtg 

& catch mtg) 

227 35488089 Screw, wood: #6 x 3/8 Phillips 

oval head; statuary bronze 

finish (latch arm, stud and 

bracket assembly mtg) 

Screw, wood: #6 x 3/8 Phillips 

oven head; brass (escutcheon 
mounting) 
Screw, wood:#6 x 1/2 slotted 

round head; antique copper 

finish (mounts lid support 

to lid) 

Screw, sheet metal:#6 x 1/2 PKA 

slotted hex head; statuary 

bronze finish (loop panel 

mounting) 

231 4S476007 Screw, machine: 8-32 x 7/8 
slotted hex head; stl, cad 

pl (chassis and tube heat 

shield mtg) 

Screw, machine: 10-32 x 2 

slotted hex head; copper 

plated (record changer mtg) 

233 26C470067 Shield, tube heat 

2.34 41A28190 Spring,_ cushion top (record 

changer mounting) - 

e John F. Rider 

Ref. 

No. Part No. Description 

CABINET PARTS - MODEL 67FI2 

37X70069 

74470642 

38K470830 

38K480059 
38K480060 
38X480061 
38K480062 

16K480058 

55K482753 

4244708.32 

13K480182 
13X470513 

37K15841 
55K470656 

36K478402 
1X482756 

294470186 

22S7953 

35K484249 

354482755 
474470640 
34X480001 
357431 

224 3S1338 

225 3S2993 

226 3S1348 

228 3S1341 

229 3S7436 

230 3S3387 

232 3S7396 

fi10DLLS 68F11, 68F12, 68F14, 
68F14B, 68F14M; Ch. HS -124 

Ref. 
No. Part No. 

235 41421807 

236 

237 
238 

239 

240 

241 

242 

41412993 
41A74880 
2257905 

55K470636 

24470641 

44470645 

457562 

243 4S7611 

Description 

Spring, cushion: bottom (re- 

cord changer mounting) 

Spring, push button -insert 

Spring, tension 

Staple, insulated: (loop lead 

anchor) 
Support, lid: statuary bronze. 

finish 
Teenut, pronged: 8-32; 

slabbed type 

Washer, paper spacer (loop 

panel spacer) 

Washer, flat: 7/16 x .187 

x .033 thick; stl, cad pl; 

(chassis mtg) 

Washer, flat: 1/2 x 7/32 x 

.048 thick; antique copper 

finish (record changer mtg) 

CABINET PARTS - MODELS 68FIt, 68F14M & 68FI4B 

301 64B480157 

302 

303 

or 64K484256 

or 64K485179 

37K70069 

74470642 

304 38K482819 
305 38K470203 

or 38K480060 
or 38K471645 

306 388470202 
or 38K480059 
or 38K471644 

307 38K470205 
or 38K480062 
or 38K471647 

308 38K470204 
or 38X480061 
or 38X471646 

309 161(482760 

or 16F480155 

or 16K482781 

310 42A470832 
311 13K480156 

or 13X482760 
or 13X77256 

312 13K470513 

or 138470512 

313 55A72558 

or 55X470656 

314 36X470646 
or 36K478402 
or 361471643 

315 351(470657 

316 64X484302 
317 348470208 

or 34X480001 
or 34X471642 

Back, cabinet rear: brown 

mahogany (68F14) 
Back, cabinet rear: red 

mahogany (68F14M) 
Back, cabinet rear: blonde 

(68F14B) 
Band, rubber: 1" (on dial 

scale) 

Bracket, dial scale re- 

tainer 

Button, 
Button, 
Button, 
Button, 
Button, 
Button, 

Button, 
Button, 
Button, 

motor (67F14) 
motor (67F14M) 
motor (67F14B) 
phono (67F14) 
phono (67F14M) 
phono (67F14B) 
reject (67F14) 
reject (67F14M) 

Button, push: reject (67F14B) 

Button, push: tone (67F14). 
Button, push: tone (67F14M)- 

Button, push: tone (67F14B) 

Cabinet, petite console: wood; 

brown mahogany (68F14) 

Cabinet, petite console: wood; 

red mahogany (68F14I1) 
Cabinet, petite console: wood; 

blonde mahogany (68F14B) 
Clamp, cable 

Cloth, grille (68F14) 

Cloth, grille (68F14M) 

Cloth, grille (68F14B) 
Escutcheon, knob and push but- 

ton: brushed brass finish 

(68F14B) 
Escutcheon, knob and push but- 

ton: statuary bronze finish 

(68F14 & 68F14M). 
Hinge, butt: statuary bronze 

finish (68F14B) 

Hinge, lid: statuary bronze 

finish (68F14 & 68F14M) . 
Knob, control: walnut (68F14) 

Knob, control: mahogany (68F14M) 

Knob, control: tan (68F14B) 

Pad, felt (lid cushion) ... 

Plate, perforated: painted . 

Scale, dial: glass; brown (68F14) 

Scale, dial: glass; maroon(68F14M) 

Scale, dial: glass; light tan 

plug 
push: 

push: 

push: 

push: 

push: 

push: 

push: 
push: 

(68F14B)" 
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MODELS 68X11, 68X11A, 68x12, 
68X12A; Ch. HS -127, HS -127A 

Models 68X11 & 68X11A 

Maroon Plastic Cabinet 

Models 68X12 & 68X12A 

Brown Plastic Cabinet 

GENERAL INFORMATION 

TYPE -AC -DC operated, table model, superheterodyne receiver with loop antenna. 

TUNING RANGE- 535 to 1620 Kc 

TUBE COMPLEMENT - 14C7 - RF Amplifier 

14Q7 - Oscillator-ModuL 'o. 

12B7 
or 14A7 - IF Amplifier 

IF FREQUENCY - 455 Kc 

14B6 - Detector-AVC-lst AF Amplifier 

35A5 - Power Amplifier 

35Y4 - Rectifier 

POWER SUPPLY - 105-125 volts, AC or DC, 30 watts 

INSTALLATION g OPERATING INSTRUCTIONS 

POWER SWITCH AND VOLUME CONTROL. The power switch 
and volume controls are combined and operated with 
with the left-hand knob. 

NOTE: If the receiver does not operate from a di- 

rect current (DC) line after being turned (N for a 

few minutes, reverse the line cord plug in the wall 

outlet. When operating from an AC line, reversing 
the line cord plug in the wall outlet may some- 
times improve reception and reduce hum. 

TUNING. Tune stations with the right-hand knob. 
The calibrated dial scale is read in kilocycles by 

adding one "0" to the figures. 

ANTENNA. A loop antenna is built into this re- 
ceiver, eliminating the need for an external an- 
tenna. Reception from some stations may be im- 
proved by rotating the whole receiver; this is due 
to the slight directional characteristic of the 
loop antenna. In extremely noisy locations, ro- 
tate the entire receiver till minimum noise and 
maximum signal pickup are obtained. For additional 
pickup, an external antenna may be connected as 
shown on back of receiver. 

CAUTION: Never connect antenna or chassis to water 
pipe, radiator or other ground. 

SERVICE NOTE 

IF & DIODE TRANSFORMER REPLACEMENT 
Two types of 1F & Diode transformers are being used. 
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. 

The other type of transformers have threaded cores 
moving inside of a threaded coil form. Plain shields 
must be used with these transformers. 

©John F. Rider 
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ALIGNMENT 
Maximum performance can only be obtained if 

extreme care is exercised during alignment. Fol- 

low the procedure carefully. 

If receiver is operated from AC line during 
alignment, it is suggested that an isolating trans- 
former be used between receiver and power line 
during alignment. If no isolation transformer is 

used and hum is encountered during alignment, con- 

nect the ground side 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 coil. Set receiver vol - 

ALIGNMENT 

MODELS 68X11, 68X11A, 68x12, 
68X12A; Ch. HS -127, HS -127A 

ume control to maximum. For greatest accuracy, 
keep output of receiver at approximately .05 watt 

(.05 watt - .40 volt on output meter) throughout 

alignment by reducing signal generator output (not, 

receiver volume control) as stages are brought into 

alignment. 

NOTE: Two types of IF & diode transformers are 
used. One type has cores with slotted brass adjust- 

ment screws; the other type has threaded cores that 

move inside a threaded coil form. To adjust the 

latter type, use a small fiber screwdriver and do 

not use undue pressure, as damage to the core or 

coil form may result. 

PROCEDURE 

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 RF Amp grid' "455 Kc 1, 2, 3 Adjust for maximum 

& 4 

WAVETRAP 
2. Gang fully opened .1 mf RF Amp grid' 455 Kc 5 Adjust for minimum 

RF ALIGNMENT 
3. 1620 Kc " .1 mf RF Amp grid' 1620 Kc 6 This sets oscillator to dial 

scale 

4. 1400 Kc None Radiation 
loop*" 

1400 Kc 7 Tune signal in on receiver, then 

peak trimmer 7 

A convenient point is the stator of the RF section of the tuning capacitor. 

.. 

s.. 

First close gang fully and set pointer to calibration mark at left-hand side of dial background, then set 

pointer to 1620 Kc calibration mark (by means of tuning knob) on right-hand side of dial background. See 

Figure 6. 

Connect output of signal generator to a 5" diameter, 3 turn loop and bring loop close enough to receiver 

loop to obtain output of 50 milliwatts (.40V) on output meter. Vary distance between loops to maintain 

this output during alignment. Minimum distance between Poops should never be less than 12". 

OSC. TRIM. 

1620KC 

WAVE TRAP 

50 455 KC 

IF 455KC 

0 SEC. (BOTTOM) 

® PRI.(TOP) 

DIODE 455KC 

1O SEC.(BOTTOM) 

O2 PRI.(TOP) 

CHASSIS HS -I27 & HS-I27A TUBE & TRIMMER LOCATIONS 

o John F. Rider 
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MODELS 68X11, 68X11A, 68X12, 
68X12A; Ch. HS -127, HS -127A 

30 

R-20 

35A5 

38 

R-19 

R-17 

35Y4 

R-7 
2 
4 

C-12 

14 

10 

R-14 

32,46 

35Y4 

12 B7 
OR 

1286 T-2 14A7 T-1 36 1407 43 14C7 

CHASSIS HS -I27 & HS -127A PARTS LOCATION - TOP VIEW 

17 C-13 5 C-10 

C-14 

LS -1 R-3 R-6 R-5 33 22 31 

L-2 

r13 C-11 R-10 38 T I 38 L 3 L 1 C-6 
T-2 144,7 

23 45 14B6 R-8 12B7 R-9 C-7 1407 43 C 5 32,46 

10 

30 

CHASSIS HS -I27 & HS-I27A PARTS LOCATION - BOTTOM VIEW 

21 

31 

C 17 

Cl 
R-21 

R-1 . 
14C7 

21 

R-2 

10 

18 
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I I RESISTANCE READINGS. 

BOTTOM VIEW OF CHASSIS 

= VOLTAGE READINGS. 

G=GROUND TO CHASSIS. 
N.C.NO CONNECTION. 
ìE -MAY VARY. DEPENDING ON CONDITION OF ELECTROLYTIC CAPACITORS 
# - TIE POINT. 
X V 2 MEG ON HS -127A 

r. 

® LóóP 

MODELS 68X11, 68X11A, 68X12, 
68X12A; Ch. HS -127, HS -127A 

NOTE: A VTVM WAS USED TO MAKE VOLTAGE MEASUREMENTS. 

VOLUME CONTROL SET AT MINIMUM AND NO SIGNAL 
TUNED IN. 
MEASUREMENTS TAKEN FROM TUBE SOCKET TERMINALS 
INDICATED TO )- 
ALL VOLTAGE MEASUREMENTS TAKEN WITH 117V.AC INPUT 
TO SET. 
ALL VOLTAGE MEASUREMENTS DC UNLESS OTHERWISE 
SPECIFIED. 
ALL MEASUREMENTS ±10%. 

CHASSIS HS -I27 & HS -I27Á VOLTAGE á RESISTANCE DIAGRAM 

14C7 14Q7 
R.F AYP. 050. -MOD 

IYEO. 
R-1 

) 

BRACKET VIEW 
OF OSC. coIL 

L- 

420 rims 

D -i 

C-6 

T -I. T-2 
TRANSFORMERS 

(LOS VIEW) 

513 

L. 

I I S 

12B7 
OR 

14 A 7 
I -F AMP 

-8 

1486 
DET ANC - A.F 

8 PODE 

IS 

y 
..j-1 t30 YYs 

FR -9 101 
t!0 )R 

C-12 

EDO 

R16S) 

=-1) 
YÌ 

35A5 
Pox AMP 

C -I 
iÌMFIE 

R -1T SR 
2l0R S 

OS YF 

C-2 
2 GANG TUNING 

rte- CAPACITOR 

12 NNE ÿ 

ANE PLUG 

I05 -125V ^D 
AC -DC 

C-3 
SWF 1 ON 

VOL GONT 

C-1 

0 

1NS+tTI 
e. r IINnnA) 

R-5 

2.t YEG. 

R.6 

(:) 
F OSC. COIL 
¿ái L-2 

T YEG C-7 
NMI 

OS YF 

35 Y4 
RECO 

PILI:T 
LIGNT T 

11 1287 
OR 

1486 1407 14C7 14A7 35A5 

R-8 tóq 

I YE6. 
C-9 

R -IS R-19 

R -I) 
100 

I -F=455 KC 

ItOO 

R-11 
VOL CONT 

1100 

C I 20 
130 

tt rF. 
300 N C7 

FREQUENCY RANGE 535 KC -1620 RC 

T-) 
OUTPUT 
TRANS LS 

32AVc 

DIAS. N0. 43044444.0 
NOTE 

CODUNO TO GAAS%. 

ó OROONti TO t- 
. TRAINIER ow arm ITOF) 

TEMPES ON GAIN (SOTTO.. DO NOT ADJUST) 

ALL RESISTONS Ma INDICATED IN ONW 
A 1000 0051 

CHASSIS HS -I27 3 HS -127A SCHEMATIC DIAGRAM 
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MODELS 68X11, 68X11A, 68X12, 
68X12A; Ch. HS -127, HS -127A 

CHASSIS HS -I27 & HS-I27A DIAL CORD RESTRINGING DETAIL 

REPLACEMENT PARTS LIST 

REF. 
NO. PART NO. DESCRIPTION 

REF. 
NO. PART NO. DESCRIPTION 

CHASSIS PARTS - ELECTRICAL R-9 6R3933 220 20% 1/2W 

R-10 6R6056 47,000 20% 1/2W 
CAPACITORS R-11 6R6389 220 10% 1W 

C-1 8S9816 Paper: .05 mf 400V R-12 6R5770 1200 10% 1W 

C-2 1X77339 Variable: 2 gang; includes pulley 

C-3 8A72686 Paper: .15 mf 200V (HS -127). R-13 6R6326 100 10% 1/2W 
8A485135 Paper: .08 mf 200V (HS -127-A) R-14 18A76191 Volume Control: 500K; tapped at 

C-4 8S9816 Paper: .05 mf 400V 25,000 ohms with SPST switch 

C-5 21R6641 Mica: 100 mmf 500V R-15 6R6393 1200 10% 1/2W 

C-6 20A26941 Variable, mica: 6-60 mmf; in- R-16 6R2118 3.3 meg 20% 1/2W 
cludes 'L' mounting bracket R-17 6R6015 220,000 20% 1/ZW 

C-7 8S9816 Paper: .05 mf 400V B-18 6R6032 470,000 20% 1/2W 
C-8 8S9816 Paper: .05 mf 400V R-19 6R6393 1200 10% 1/2W 
C-9 21R6648 Mica: 250 mmf 500V R-20 6E16373 150 10% 1/2W 
C-10 23B75808 Electrolytic: 40-20-20 mf 150V R-21 6R6004 1 meg. 20% 1/2W (HS -127A only) 

C-11 21R6648 Mica: 250 mmf 500V 

C-12 21R6648 
C-13 8S9809 
C-14 8S9809 
C-15 8S9810 
C-16 8S9802 
C-17 21R6641 

Mica: 250 mmf 500V 

Paper: .01 mf 400V 

Paper: .01 mf 400V 
Paper: .25 mf 100V 

Paper: .02 mf 400V 
Mica: 100 mmf 500V (HS -127A only) 

TRANSFORMERS 
T-1 24B470038 

or 24B482863 

IF, 455 Kc: complete with tuning 

cores and padding capacitors, 

but less shield (use with 

shield & sleeve 1A71049)... 

IF, 455 Kc: complete with tuning 

PILOT LIGHT 
I-1 65X11854 

COILS 
L-1 24K77323 
L-2 24A76192 
L-3 24A77336 

SPEAKER 
LS -1 50B76196 

Bulb: 6.3 volts .15 Amp, clear 

Loop Antenna: winding only 

BC Oscillator 
Wave Trap 

5" PM 
Exchange 

RESISTORS 
Note: All resistors are insulated carbon 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 

type, unless 

cores and padding capacitors, 

but less shield (use with 

shield 241(485936) 

T-2 24675487 Diode, 455 Kc: complete with 

tuning cores and padding capa- 

citors, but less shield (use 

with shield & sleeve 1A71049) 

or 24B482865 Diode, 455 Kc: complete with 

tuning cores and padding capa- 

citors but less shield (use 

with shield 241(485936) 

T-3 25B76117 Output 

CHASSIS PARTS - MECHANICAL 

otherwise specified. 
1 7A77303 
2 7618748 

6R6004 1 meg 20% 1/2W 3 7A77337 
6R6054 10,000 20% 1/2W 4 35A481328 
6R6028 22,000 20% 1/2W 5 42K75826 
6R6028 22,000 20% 1/2W 6 11M8944 
6R3927 2.2 meg 20% 1/2W 7 30A470651 
6R2122 4.7 meg 20% 1/2W 8 46A70023 
6R5683 27 10% 1/2W 
6R6004 1 meg 20% 1/2W 

Bracket, dial light mtg 

Bracket, gang mtg 

Bracket,'tuning shaft mtg 

Bumper, rubber 

Clip, electrolytic mtg 

Cord, dial: 18# black 

Cord, line & plug: 6 ft lg 

Core, iron & screw: for T-1 & 

T-2 (use with transformers 

24R470038 & 24B75487 only) 

©John F. Rider 
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REF. 
NO. PART NO. 

or46A470885 

9 1X481358 

10 57K77085 
11 5S7805 

12 5A19658 

13 37A12691 

14 32A24815 
15 4S7666 

16 29R5227 

17 2S7051 

18 1X481363 

19 52A481329 
20 49A21552 
21 5S7707 

22 5S7701 

23 5S7708 

24 5A11072 

25 5A481770 

26 3S7152 

27 3S7350 

28 3S7506 

29 3S7205 

30 3S7454 

31 3S7507 

32 3S3384 

33 1B77363 
34 26A470013 
35 26A72635 

36 1A71049 

MODELS 8X11, 8X11A,68X12, 
68X12A; Ch. HS -127, HS -127A 

DESCRIPTION 

Core, iron threaded; for T-1 
& T-2 (use with transformers 
24B482863 & 24B482865 only) ' 

Dial Background Support, 

REF. 
NO. PART NO. 

37 '9A77306 

38 9A76185 
or 9A72549 

Brackets & Pulleys Assembly 
Dowel, rear panel mtg 

Eyelet, snap -in (dial back- 
ground mtg) 39 41A481325 

Eyelet, spacer (gang bracket 
mounting) 

40 41A14244 

Grommet, rubber(gang bracket 41 356481323 
mounting) 42 31K471564 
Lock, line cord: fibre 

Lockwasher, external: #6; stl; 
cad pl (BC oscillator coil 

mtg and terminal strip mtg) 

43 31K86126 

Lug, soldering: #6L; hot - 
tinned 

44 4A70015 

Nut, hex: 3/8-32 x 9/16; Pal - 

nut; stl; cad p.l (volume con- 
trol mtg) 

45 4S1719 

Panel Assembly, locp: less 
loop winding 

46 4S7563 

Pointer, dial 
Pulley, cord (cord guide) ... 

Rivet: .122 x 5/32; stl; nkl 

pl (dial light bracket, wave 
trap capacitor and terminal 
strip mtg) 

Rivet: .122 x 3/16; stl; nkl 

pl (tuning shaft bracket 
mounting) 

Rivet: .122 x 9/32; stl; nkl 

pl (line cord lock mtg) 
Rivet, shoulder: .235" ]g (cord 
pulley mtg) 

Rivet, shoulder: .484" lg (cord 
pulley mtg) 

Screw, machine: 6-32 x 1/4 
plain hex head; stl; cad pl 

(soldering lug mtg) 
Screw, machine: 6-32 x 1/4 
slotted hex head; locking 
type; stl; cad pl(gang mtg) 

Screw, sheet metal: #6 x 1/4 PK. 
plain hex head; stl; cad 
pl (BC oscillator coil mtg) 
Screw, machine: 8-32 x 1/4 
slotted hex head; stl; cad 
pl (speaker mtg) 

Screw, sheet netal:#8 x 1/4 
PKZ plain hex head; stl; 
cad pl (dial background sup- 
port & bracket assembly 
mounting) 
Screw, sheet metal: #8 x 5/8 
PKZ plain hex head; stl; cad 
pl (gang bracket mtg) 

Screw, sheet metal: #8 x 2-1/4 
PKZ plain hex head; stl; cad 
pl (loop panel mtg) 

Shaft, tuning 
Shield, dial light 

Shield, tube 

Shield and Sleeve Assembly (for 
IF part number 24E470038 and 
Diode -part number 24B75487 
transformers only) 

or 24K485936 Shield, roil (for IF -part num- 
ber 246482863 and diode -part 
number246482865 transformers 
only) 

©John F. Rider 

CABINET PARTS 

DESCRIPTION 

Socket, dial light: includes 
bracket 

Socket, tube:loctal 
Socket, tube: ]octal; mounts 
with rivets (to replace 
9A76185 when mounting lugs 
on chassis break off) 

Spring, dial background mtg 
Spring, tension coil (drive 
cord) 

Strip, dial background 
Strip, terminal: 3 insulated 
lugs, #2 ground;3/8 spacing 

Strip, terminal: 2 insulated 
lugs, #2 mtg; 3/8 spacing 
(on rear panel) 

Washer, 'C' (tuning shaft re- 
tainer) ..... 

Washer, flat: 3/8 x .140 x .030 
thick; stl; nkl pl (line 

cord lock mtg) 
Washer, flat: 5/8 x .203 x .033 

thick; stl; cad pl (loop 
panel. mtg) 

1 35K478186 Baffle & Grille Cloth Assem- 
bly (68X11, 68X11A & 
68X12A) 

2 35K478185 Baffle & Grille Cloth Assembly 
(68X12) 

3 37A27142 Band, rubber (dial scale 
mounting) 

4 7A25706 Bracket, dial scale mtg: 
right-hand (LF end) 

5 7A25707 Bracket, dial scale mtg: 
left-hand (HF end) 

6 16E471984 Cabinet, table model: maroon 
plastic(68X11 & 68X11A) 

7 16K478107 Cabinet., table model: brown 
& plastic (68X12 "68X12A) 

8 158481331 Cover, chassis'bottom 
9 16D471985 Grille,speaker: plastic; light 

beige (68X11, 68X11A & 
68X12A) 

10 16K478099 Grille, speaker: plastic; dark 
beige (68X12) 

11 36K481332 Knob, control: light gray 
(68X11, 68X11A & 68X12A) 

12 36K481333 Knob, control: dark gray 
(68X12) .. 

13 25476112 Nut, speed (grille mtg) .. 

14 38A25507 Plug, split (loop panel mtg) 
15 34E481324 Scale, dial: glass (68X11, 

68X11A & 68X12A) 
16 ,34K481857 Scale, dial: glass (68X12) 

17 352695 Screw, sheet metal: #6 x 

3/16 PKZ slotted hex head; 

stl; cad It (bottom 
cover mtg) 

18 3S488012 Screw, sheet metal: #6 x 1/4 
type #25; hex; stl; cad pl 
(dial scale bracket mtg) 

19 353365 Screw, sheet metal: #8 x 1 

PKA plain hex head; black par- 
kerized finish (chassis mtg) 

20 4S7633 Washer, flat: 9/16 x 11/64 x 
rans ormers .033 thick; stl; cad pl 

(chassis mtg) 
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PAGE 20-60 MOTOROLA 

MODELS 68X11Q, 68)(12Q, 
68x13Q; Ch. HS-1I.8 

FIGURE I. 

DIAL CORD RESTRINGING DETAIL 

Model 68X11Q Maroon Plastic Cabinet 
Model 68X12Q Brown Plastic Cabinet 

Model 68X130 Ivory Plastic Cabinet 

GENERAL INFORMATION 
TYPE - AC -DC operated table model superheterodyne receiver with loop antenna. 

TUNING RANGE - 535 to 1620 Kc IF - 455 he 

TUBE COMPLEMENT - 12BA6 RF Amplifier 
12BE6 Converter 
12BA6 IF Amplifier 

12AT6 Detector, AVC & 1st AF Amplifier 
3585 Power Amplifier 
35W4 Rectifier 

POWER SUPPLY - 105 to 125 volts AC or DC, 35 watts 

ALIGNMENT 
If AC power is used, use an isolation trans- 

former between power line and receiver. If isola- 

tion transformer is not available, connect low side 

of signal generator to chassis through .1 mf capa- 

citor 

Connect low range output meter across speaker 

voice coil and set volume control at maximum. For 

greatest accuracy, keep output of receiver at ap- 

proximately .05 watt (.05 watt : .40 volt on output 

meter) throughout alignment by reducing signal gen- 

erator output as stages are brought into alignment. 
Use a small fibre screwdriver for aligning 1F & 

diode transformers. Set pointer to calibration 
mark on left-hand side of dial background when gang 

is fully closed before starting alignment. 

AVE TRAP45'SKC 

WITH GANG CAPACITOR FULLY 
CLOSED, SET POINTER TO 
THIS MARK 

FIGURE 2. TUBE & TRIMMER LOCATIONS 

SIII' 

DEMsIY 

ANTENNA 
GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

POINTER 
SET TO ADJUST REMARKS 

IF ALIGNMENT 
1. .1 mf Rear stator 455 Kc Gang 1, 2, 3 Adjust for maximum. j 

of tuning 
capacitor 

opened & 4 

WAVETRAP 
2. R " " " 5 Adjust for minimum. 

RF ALIGNMENT 
3. " 1620 Kc 1620 Kc 6 Adjust for maximum. 

4. None Radiation 
loops 

1400 Kc Tune for 

maximum 
7 Adjust for maximum. 

Connect generator output to 5" diameter. 1 t"." loop and couple to receiver loop. Keep loops at least 

12" apart. 

e John F. Rider 
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MOTOROLA PAGE 20-61 
MODELS 68X11Q, 68X12p,,, 
68X130; Ch. HS -148 

20 30 17 ' 8 41 

24 11 19 R-8 T-2 I-1 36 5 LS -1 34 18 38 39 33 1 20 25 7 

FIGURE 3. PARTS LOCATION - TOP VIEW 

G-7,9, T-2 R-7 40 LS -1 G-12 G-6 35W4 12,13,32 c33 6 14 42 
10,11 

FIGURE 4. 

R-15 
R-11 

R-16 

R-5 

L-3 

R-3 

G-3 

-2 

L-2 C=4 L-1 12BA6 

PARTS LOCATION - BOTTOM VIEW 

©John F. Rider 
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PAGE 20-62 MOTOROLA 
MODELS 68x11Q, 68x12Q, 
68X13Q; Ch. HS -14$ 
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MOTOROLA PAGE 20-63 

REF. 
NO. PART NO. 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 
C-1 859821 
C-2 1X484398 
C-3 2186641 
C-4 20A26941 

DESCRIPTION 

REPLACEMENT PARTS LIST 

Paper: .05 mf 200V ... 

Variable, 2 gang: includes pulley 

Mica: 100 mf 500V 
Variable mica: 6-60 mf, in- 

cludes 'L' type mtg brkt 
C-5 859821 Paper: .05 mf 200V 
C-6 8S9816 Paper: .05 mf 400V 
C-7 218482847 Ceramic: 220 mmf; (together 

with C-9, C-10, & C-11) .. 

C-8 218484227 Cepacitor.Resistor: .005 mf 

(includes R-9) 
C-9 218482847 Ceramic: .002 mf (together with 

C-7, 10, 11) 

C-10 218482847 Ceramic: .005 mf (together with 
C-7, 9, 11) 

C-11 218482847 Ceramic: 220 mf (together with 
C-7, 9, 10) 

C-12 236484234 Electrolytic: 40-20-20 mf 150V 
C-13 8S9802 Paper: .02 mf 400V 

PILOT LIAIT 
I-1 65111854 Bulb: 6.3 volts .15 amp; #47 

COILS 
L-1 24C484228 
L-2 24477336 
L-3 246482855 

Loop Antenna: includes panel 
Wavetrsp coil 
FIC Oscillator coil 

SPEAKER 
LS -1 50/376196 Speaker: 5" PM; 3.2 ohm voice 

coil 

RESISIDRS 
Note: All resistors are insulated carbon type, 

unless otherwise specified. 

R-1 686075 
R-2 683992 
R-3 686039 
R-4 686028 
R.5 6116028 

R-6 683992 
R-7 682118 
R-8 186484226 

RA 218484227 
R-10 682109 
8-11 685683 
R-12 686032 
R-13 686032 
R-14 683992 

R-15 68488025 

4700 207E 1/2W 
22,000 20% 1/2W 
22,000 20% 1/2W 
150 20% 1/2W 
3.3 meg 20% 1/2W dos. 

Volume control: 1 meg; tapped 
at 300,000 ohm.; with SPSf sw, 

33,000 (together with C-81 , 

10 meg 20% 1/2W 
27 10% 1/2W 
470,000 20% 1/2W 
470,000 20% l/2W 

150 20% 1/2W 

100,000 20% 1/2W ......., doz. 

150 20% 1/2W doz. 

doz. 

doz. 
doz. 
doz. 

doz. 

doz. 
doz. 

doz. 

doz. 

100 20% 1W each 
doz. 

7RANSFORYERS 
T-1 248482863 IF, 455 Kc: complete with 

tuning cores and padding 
capacitors, but leas shield 

T-2 248482865 Diode, 455 Kc: complete with 
tuning cores and padding 
capacitors, but leu shield 

T-3 258482858 Output Transformer 

CHASSIS PARTS - MECHANICAL 
1 1X485923 Background Support and Pulley 

Assembly: lass dial back- 
ground strip 

2 264473002 Base, shield mtg 

3 7818748 Bracket, gang mtg 

4 76484233 Bracket, loop mtg 
5 74'7301 Bracket, :pilot light mtg doz. 

6 7A77337 Bracket, tuning shaft mtg 
7 35A481328 Bumper, rubber doz. 

8 1188944 Cord, dial: 18 lb; black yd. 

9 306482856 Cord, line & plug: 6 ft .1g 

10 464470885 Core, iron: threaded; for T-1 

& T-2 

11 557805 Eyelet, snap -in tri Yount (dial 
background mtg) doz. 

12 5A19658 Eyelet, apacer (gang mtg) dos. 

13 37A12691 Grommet, rubber (gang mtg) doz. 

14 144484225 Insulator, chassis mtg 
15 144482844 Insulator, cord outlet L loop 

bracket doz. 

16 2985227 Lug, soldering: *61; hot - 

tinned (on gang brkt) per/c 

17 2S7051 Nut, palnut: 3/8.-32 s 9/16stl; 
cad pl (volume control mtg)doz. 

18 524481329 Pointer, dial 

19 496484341 Pulley, cord: 1/2" groove; 

.252 diem. hole doz, 

MODELS 68X110, 68X12Q, 
68X13Q; Ch. HS -118 

REF 
NO. PART NO. DESCRIPTION 

20 49A22.'52 cord: 1/2" groove; 
.126 diam. hole dos. 

21 SS7771 Rivet: .088 x 3/16 atl; nkl 

pl (shield mtg) per/c 

22 SS7707 Rivet: .122 a 5/32 stl; nkl 

pl (output transformer mtg, 
ble capacitor mtg and 

pilot light brkt tg) per/e 

23 SS7701 Rivet: .122 x 3/16 stl; nkl pl 

(tuning shaft brkt mtg) per/c 

24 5A481770 Rivet, shoulder: .235 16 

(pulley cord guide) dos. 

2S SA11072 Rivet, shoulder: .484 lg (pulley 

cord guide) doz. 

357152 Screw, machine: 6-32 n 1/4 

slotted hex head; tl; cad 

p1 (gang mtg) per/c 

27 357350 Screw, machine: 6-32 a 1/4 

slotted hex head; locking 

type; stl; cad pl (gang 
mtg) doz. 

28 357205 Screw, machine: 8-32 x 1/4 
slotted hex head; locking type; 
atl; cad pl (speaker mtg) don. 

29 353360 Screw, sheet metal: *6 a 1/2 

PKZ plain hex head; stl; cad 

pl (loop bracket mtg) doz. 

30 3S7454 Screw, sheet metal: #8 x 1/4 

PKZ plain hex head; stl; cad 
pl (dial background support 
& pulley acres. mtg) par/c 

31 357455 Screw, sheet metal: *8 a 3/8 
PKA slotted acorn head; ant 

copper finish (loop mtg) dome. 

32 357507 Screw, sheet metal: #8 a 5/8 

l3(Z plain hex head; atl; cad 
pl (gang bracket mtg) per/c 

13 47A482845 Shaft, tuning 

34 266485936 Shield, coil 

3S 26490301 Shield, tube 

36 9477306 Socket, dial light: includes brkt 

37 9A472534 Socket, tube: miniature; 7 -prong 
38 414481325 Spring, dial background mtg 

39 41414244 Spring, tension coil (drive 
cord) doa. 

40 41473996 Spring, tension (electrolytic mtg) 

41 358481323 Strip, dial background: tan 

plastic 
42 4470015 Washer, 'C' (tuning shaft re- 

tainer) per/c 

43 457614 Washer, flat: 11/16 x 11/64 x .036 

thick; tl; cad pl (loop pan- 
el mtg) doz. 

44 46482859 Washer, insulated: shoulder 

(loop mtg brkt mtg) doz. 

CABINET PARTS 
101 356484231 Baffle and Grille Cloth Asses - 

61). (68X11Q & 68X12Q) 
102 356690078 Baffle and Gille Cloth Assem- 

bly (68X13Q) 
103 37627142 Band, rubber (on dial scsle)per/c 
104 7425707 Bracket, dial scale mtg (high 

freq. end) 

105 7425706 Bracket, dial scale mtg (low 

freq. and) 

106 16E471984 Cabinet, tabla model: maroon 
plastic (68X110) 

107 166478107 Cabinet, table model: brown 
plastie (68X120) 

108 166690029 Cabinet, table model: ivory 

plastic (68X13Q) 

109 16í471985 Grille, speaker: light beige; 

plastic (68X110 & 6$X12Q) 
110 166690030 Gille, speaker: ivory;plastic 

(68X13Q) 
111 366481332 Knob, control: light gray; 

plastic (68X11Q) 
112 366481333 Knob, control: dark gray; 

plastic (68X120) 
113 366690077 Knob, control: ivory (68X130) 

114 2S476112 Nut, speed: .156 round; 
(speaker baffle & grilla 
cloth mtg) per/c 

115 38425507 Plug, split (back mtg) doz. 

116 348481324 Scale, dial: glass (68X11Q & 
68X120) 

117 346690059 Scale, dial: gleam (68X13Q) 

118 3S488012 Screw, sheet metal: #6 x 1/4 

plain hex heed; cad pl (dial 

scale brkt mtg) dos. 

119 358153 Screw, sheet metal: A8 x 3/4 

PKA plain hex head; tl; 
cad pl (ch g) doz. 

120 457633 Washer, flat: 9/16 z 11/64 z 

.033 thick; sil; cad pl 

(ch g) dos. 

©John F. Rider 
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PAGE 20-64 MOTOROLA 

MODEL 69L11, 
Ch. HS -175 

GENERAL INFORMATION 

TYPE - Five -tube, three -power (AC/DC Battery) portable, 
with a selenium rectifier. A loop antenna is housed 
in the back cover. 

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc 

TUBE COMPLEMENT -1U4 - RF Amplifier 
1R5 - Oscillator -Modulator 
1U4 - IF Amplifier 
1S5 - Detector, AVC & 1st AF Amplifier 
3V4 - Power Amplifier 

Rectifier - Selenium type 

POWER SUPPLY - Operates from 117 volts AC or DC (15 watts), 
or self-contained battery pack. Use 
Eveready #753 or General #60A -6F6-5: 

INSTALLATION OPERATING INSTRUCTIONS 

CONTROLS. The volume control and power switch are 
combined and are operated with the left-hand knob. 
Select stations with the right-hand knob. The dial 
scale is read in kilocycles by adding one zero to 

the figures. 

TO OPEN BACK COVER. Press down on the latch, (di- 

rectly below handle) simultaneously pulling the 
cover open. To close, merely snap together. 
CAUTION: When closing the cover, be careful not 
to pinch the line cord or other leads between the 
cover and cabinet. 

HOUSE CURRENT OPERATION. The power cord is loca- 
ted inside the cabinet and can be reached by open- 
ing the back cover; pass the cord through the slot 
before closing the cover. Plug the power plue into 

any 117 volt AC or DC outlet. Reverse the line cord 
plug in power outlet if the receiver does not oper- 
ate from DC power. 

BATTERY OPERATION. Open the back cover and install 
the battery pack following the instructions on the 
label located on the inside of the receiver back 
cover. Plug the line cord plug into the receptacle 
on the receiver chassis or the receiver will not 
operate from its battery. If the receiver is to be 
operated for a long period of time from AC or DC, 
or is to be placed in storage, remove the battery 
and store it in a cool place. Replace the battery 
when low volume or fuzzy tone noticed. The con- 
dition of the battery will not affect the operation 
of the receiver when operating from AC or DC. 

ALIGNMENT 

It is recommended that the receiver be operated 
from battery during alignment. If AC power is used 

when aligning the receiver, use an isolation trans- 

former between the power line and receiver. If an 

isolation transformer is not available, connect the 

low side of the signal generator to B- through .1 mf 

capacitor. 
Connect a low range output meter across the 

speaker voice coil and set the volume control at 

maximum. For greatest accuracy, keep the output 

of the receiver at approximately .05 watts (.05 

watts = .40 volts on output meter) throughout align- 

ment by reducing the signal generator output as 

stages are brought into alignment. Use a small 

©John F. Rider 
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MOTOROLA PAGE 20-65 

fibre screwdriver for aligning the 1F & diode trans- oscînw REM,. 
NIOOKc ..00Kc formers. 

Normally, RF alignment can be made with trim- 
mers S, 6 & 7. However, if the range of these trim 
mers is insufficient to obtain a peak, adjust trim- 
mers SA & 6A. 

The inductance of the RF coil (T-1) is set by 

the manufacturer by adjusting the iron core. No 
resetting of this core should be made unless it has 

been tampered with. Readjustment can be made by 

proceeding as follows: 

Tune in a 600 Kc signal and peak padder (8). 

Next tune in a 1400 Kc signal and peak trimmer (6). 

Repeat both adjustments until maximum response is 

obtained at both ends; the last adjustment should 
be trimmer (6). 

K IF-.SSKC 
RF COIL °SEG ISOYYOYI 

INDUCTANCE ADJ. 0.R,IT0.1 
(SOC VOMI -Su R1- 

STKUGTKMK EOK AOJOST- 
NEMTI 

ANT. TRIM. 
1400 KC 

ION CURRETI 

MODEL 69L11 
Ch. HS -175 

1 

iODE-ASSKC 
SECt.OTTOYI 

O *9' R IrD.I 

FIGURE I. TUBE & TRIMMER ADJUSTMENT LOCATIONS 

STEP 
DUMMY 

ANTENNA 
GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

POINTER 
SET TO ADJUST REMARKS 

IF ALIGNMENT 
1. .1 mfd Stator of 

tuning gang 
455 Kc Gang 

opened 
1, 2, 3 & 4 Adjust for maximum 

RF ALIGNMENT 
2. - Radiation 

loop" 
1600 Kc 1600 KC S Adjust for maximum 

3. - " 1400 Kc Tune for 

maximum 
6 & 7 Adjust for maximum 

4. - " " " 7 With chassis assembled into 
cabinet. adjust for maximum 

First close gang and set mark on dial scale to calibration line (See Figure 2). Then set to 1600 Kc. 

Connect generator output to S" diameter S turn loop and couple to receiver loop. Keep loops at least 12" 
apart. 

DIAL SCALE 
TAPE 

VOLUME a POWER 
SWITCH KNOB 

-DIAL SCALE 
TAPE 

DIAL SCALE - '\ DIAL SCALE 
PULLEY 

SET LAST MARK ON DIAL SCALE 
TAPE TO CALIBRATION LINE. LOOSEN 
SET SCREWS ON GANG PULLEY TO 
MAKE ADJUSTMENT. 

TUNING 
KNOB 

DIAL CORD 
DRIVE PULLEY 

SET SCREWS 

GANG FILLY 
CLOSED 

GANG PULLY 

TENSION SPRING 

FIGURE 2. DIAL CORD RESTRINGING DETAIL 

o John F. Rider 
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PAGE 20-66 MOTOROLA 

R-9 
VOL. 

CONT. 

1S5 1U4 
DET-AVC-A F I F AMP 

42 25 -T-3, 9,45 10 -1-2,9,45 33 -T-1,9,44 43 / 
e.-...4 

3V4 
PW'R AMP 

LS -1 27, 40, 48 

G-16 R 13 R-18 R-15 
R-17 3V4 46 C-18 1S5 46 

PWR MP DET-AVC-AF 

Cf11 

46 1 R 12 
1U4 

IF-4MP 

19,20,35 N,12,39 

i6 
4 

B G- 9 46 i R 
185 

OSC-MCtt, 

FIGURE 3. PARTS LOCATIONS - CHASSIS TOP & BOTTOM 

1,26,41 

47 

IU4 
RF AMP 

C-1 

LOOP 
RECEPT 

LOOP 
LEAD 

1+ra 
Rf AMP 

o John F. Rider 
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PAGE 20-68 MOTOROLA 
MODEL 69L11; 
Cha HS -175 

17 
VOLUME CONTROL 
8 POWER SWITCH 

109-- 

108 

123 

8 

REF. 
NO. PART NO. 

131 
CABINET 

l LATCH 

II 

CHASSIS PARTS - ELECTRICAL 

7 
I?7 3 TUNING 

111 

125 
138 

DESCRIPTION 

47 

10e 

IJ5 

120 

101 

110 

119 

CMASSIR 
H5 ' 175 

102 

107 so 

C-21 

122 

toa 

Ile 

104 
tllÌ 

Li 

r 36 

FIGURE 5. PARTS LOCATIONS - CABINET 

REPLACEMENT PARTS LIST 

CAPACITORS 
C-1 198480125 Variable: 3 gang 
C-2 859805 Paper: .05 mf 100V 
C-3 2186641 Mica: 100 mmf 500V 
C-4 8S9805 Paper: .05 mf 100V 
C-5 21177268 Mica: 3.3 mmf; part of T-1 
C-6 21877267 Molded: 1.5'mmf 
C-7 859805 Paper: .05 mf 100V 
C-8 8S9805 Paper: .05 mf 100V 
C-9 859806 Paper: .1 mf 200V 
C-10 21877286 Ceramic: 100 mmf 500V 
C-11 859813 Paper: .005 mf 600V 
C-12 859816 Paper: .05 mf 400V 
C-13 23176985 Electrolytic: 40-40-20-80 mf/150- 

150-150-25V includes cover 
C-14 859805 Paper: .05 mf 100V 
C-15 859805 Paper: .05 mf 100V 
C-16 8S9805 Paper: .05 mf 100V 
C-17 21877286 Ceramic: 100 mmf 500V 
C-18 8S9813 Paper: .005 mí 600V 
C-19 859824 Paper: .002 mí 400V 
C-20 859824 Paper: .002 mf 400V 
C-21 20A480185 Trimmer, mica: 4 mmf to 20 mmf 

CAPACITOR-QfOKE 
E-1 LA77283 Capacitor and Choke Assembly: in- 

cludes .15 mf 200V paper capaci- 
tor & coil 

REF. 
NO. PART NO. 

127 180 131 120 127 10 t 51 36 43 

., 

I 

/ 

DESCRIPTION 

RECTIFIER 
E-2 488478111 Selenium Rectifier: half -wave .... 

COILS 
L-1 24C690839 Loop Antenna Assembly: includes panel 
L-2 24A76943 Oscillator coil 

SPEAKER 
LS -1 501480198 Speaker: 5' PM 

or 50076953 Speaker: 5" PM (used in early sets) 

17 

47 

112 

RESISTORS 
Note: All resistors are 1/2W, carbon, insulated type unless 

' otherwise specified. 

8-1 6112118 

R-2 683927 
R-3 6R3988 
R-4 686004 
R-5 6R6075 
R-6 683933 
8-7 686012 
R-8 6R5585 
R-9 18A480103 
R-10 17A76986 
R-11 683987 
R-12 17175249 
R-13 6112118 

3.3 meg 20% 1/2W 
2.2 meg 20% 1/2W 
5.6 meg 10% 1/2W 
1 meg 20% 1/2W 
100,000 20% 1/2W 
220 20% 1/2W 
33,000 20% 1/2W 
8.2 meg 10% 1/2W 
Volume control: 1 meg; with power sw 
150 10% 2-1/2W; wirewound; coated 
6.8 meg 20% 1/2W 
2060 5% 5W wirewound 
3.3 mee 20% 1/2W 

129 

h4º3 

22 

15,123 

125 

134 

125 
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PAGE 20-70 MOTOROLA 
MODELS 78F121, 78F 112111, 
78F1122M; Ch. HS -128, HS -132 

Model 78FM21 

Brown Mahogany Cabinet 

Chassis HS -132 

Model 78FM21M 

Red Mahogany Cabinet 

Chassis HS -132 

GENERAL INFORMATION 

Yodel 78FM22M 

Red Mahogany Cabinet 

Chassis HS -128 

TYPE- FM -BC radio -phonograph combination. A loop antenna is used for broadcast (AM) reception; for FM recep- 

tion, a line cord antenna is used. A selenium type rectifier is used in the power supply. 

Chassis HS -128 & HS -132 are identical except for dial arrangements and phono connecting cord lead lengths. 

TUNING RANGE - BC - 535 to 1620 Kc 

FM - 88 to 108 Mc 

TUBE COMPLEMENT - 

AM IF Frequency - 455 Kc 

FM IF Frequency - 4.3 Mc 

12AT7 - 1st & 2nd FM Converter 
12BE6 - 1st 4.3 Mc IF Amplifier & 

AM Converter 
12BA6 - 2nd 4.3 Mc IF Amplifier & 

455 Kc IF Amplifier 

POWER SUPPLY - 105-125 volts, AC, 60 cycles, 85 watts 

12BA6 - 3rd 4.3 Mc IF Amplifier 
19T8 - FM Ratio Detector, AM Detector, AVC & 

1st AF Amplifier 
SOBS - Power Output Amplifier 

Rectifier- Selenium type 

RECORD CHANGER -Motorola Model BC -311. Refer to Motorola Service Manual, Part No. 54P484953 for record 

changer service information and operating instructions. 

FM -BC TUNER - Refer to PT -19 Service Manual, Motorola Part No. 54P485033', for tuner information. 

INSTALLATION g OPERATING INSTRUCTIONS 
ANTENNAS. No outside antenna or ground is normally 
required. for broadcast reception. An 'Aero -Vane' 

loop antenna for broadcast reception is located at 

the rear of the cabinet. In locations where addi- 
tional pick-up is desired, an external antenna may 
be connected to the screw on the rear of the set 

marked 'BC'. See Figure 1. 

An FM antenna, built into the power cord, 

eliminates the need for an external FM antenna when 

the receiver is used in normal FM service areas such 

as are found in and for a few miles around metro- 
politan areas being served by FM stations. In 

'fringe' or weak FM signal areas, improved FM re- 

luMPER IN PLACE WHEN 
NO EXTERNAL FM ANT 
ENNA IS USED. 

JUMPER OPENED WHEN 
FM ANTENNA IS :.SEO. 
CONNECT FM ANTENNA 
LEAD-IN As SHOWN. 

o[nlL NJ. 614TIAf1-0 

FM BG 

FM 

-JUMPER 

JUMPER 

FOR ADDITIONAL PICK - UP 

BG 
OF STANDARD BROADCAST 

. STATIONS, CUNNECT EM 

TERNAL ANTENNA HERE. 

300 OHM t 

_MISS'ON I',NE FR,.Mrr 
FM ANTENNA. 

FIGURE I. EXTERNAL ANTENNA CONNECTIONS 

©John F. Rider 
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MOTOROLA PAGE 20-71 

ception can be obtained by using a dipole antenna 

mounted as high as possible. The dipole antenna 

should be connected through a 300 ohm twin trans- 

mission line to the two screws on the rear of the 

set as shown in Figure 1. The jumper between the 

two terminals should be opened as shown. Orient the 

dipole antenna so maximum volume of FM station or 

stations is obtained. 

CONTROLS. Refer to Figure 2 for instructions per- 

taining to use of the controls located on the re- 

ceiver f;ont panel. 

The standard broadcast dial scale is read in 

VOLUME 
CONTROL 

a POWER SW. 

CPoom0 

PHONO -RADIO SW. 
EN TONE CONTROL 

MODELS 78FM21, 78F M21M, 
78FM22M; Ch. HS -128, HS -132 

kilocycles by adding one '0' to figures. The FM 

band dial scale is read in megacycles (88 to 108). 

NOTE: When -tuning, tune carefully until you are 

exactly ON the station. Tuning to either side of 

it will result in poor tone quality and excessive 

noise. Tuning of FM stations should be done very 

carefully, as 3 peaks are present; the center peak 

is the correct one; distortion and low volume are 

characteristic of the other two peaks. 

RECORD CHANGER OPERATION. Refer to Motorola Model 

RC -34 Record Changer Service Manual, Part Number 

54P484953 of operating instructions. 

F-1 F-1 

FM-BC 
TUNING 

FM -BC 
SELECTOR 

'M' BUTTON 
PHONO MOTOR SWITCH 

'I N' MOTOR ON 
'OUT' MOTOR OFF 

DET.N. 69B680219-0 

'R' BUTTON 
RECORD REJECT 

PUSH IN MOMENTARILY 
TO REJECT RECORD 

FIGURE 2. OPERATING CONTROLS 

ALIGNMENT 

Maximum performance can only be obtained if 

extreme care is exercised during alignment. 

It is suggested that an isolation transformer 

be used between receiver and power line. If no 

isolation transformer is used and hum is encoun- 

tered during alignment, connect the ground side 

of the signal generator output through a .1 mf capa- 

citor to receiver common negative (see schematic 

diagram) instead of the receiver chassis. 

If set oscillates when aligning the broadcast 

band, connect receiver common negative to receiver 

chassis. 

CAUTION: Don't forget to disconnect common 

negative from receiver chassis after alignment. 

Use an insulated wrench when aligning the FM 

tuner cores and trimmers. Order Motorola FM Align- 

ment Wrench, Part No. 66A471864. 

Some chassis use AM IF & diode transformers 

having cores that are threaded and screw into 

threaded coil forms. These cores are slotted for 

a small diameter fiber screwdriver. Do not press 

hard on these cores during alignment or the threads 

on the core or coil form may strip. 

The FM oscillator trimmer (adjustment 21 in 

Figure 2) will not be found on all tuners used in 

these chassis. Complete instructions for aligning 

tuners with or without this trimmer will be found 

in alignment charts. 

Check setting of dial pointer before starting 

alignment. With gang fully closed, pointer should 

be in line with last mark on extreme left-hand side 

of dial scale. If necessary, reset pointer on string. 

Refer to Figure 3 for location of all alignment 

trimmers and cores. 

COMPLETE ALIGNMENT PROCEDURE 
USING AM SIGNAL GENERATOR 

An AM (30% amplitude modulated) signal genera- 

tor covering the frequencies shown in Alignment 

Chart I, is used to align the broadcast and FM 

bands. A low range output meter, connected across 

the speaker voice coil, is used as an output indi- 
cator. 

The broadcast alignment is conventional; in- 

structions are given in the following alignment 

chart. 

The FM band alignment can be satisfactorily 

performed by following the instructions in the chart 

When properly aligned, the ratio detector does not 

respond to amplitude modulation and since an AM type 

signal generator is used for aligning the FM cir- 

cuits, it is necessary to detune the ratio detector 

transformer secondary and leave it that way until 

all of the FM circuits have been aligned. After 

completing the alignment of FM circuits, proceed to 

align the ratio detector transformer secondary by 

applying a 4.3 Mc AM signal to the control grid 

(pin #7) of the 2nd FM converter tube and adjusting 

the ratio detector transformer secondary core for 

minimum audio output. No adjustment of the FM cir- 

cuits should be attempted with AM after the ratio 

detector transformer secondary has been properly 

aligned. 

Keep output of signal generator low so as not) 

to overload stages and obtain false output indica- 

tions. Keep receiver volume control at maximum; re- 

duce generator output, as stages are brought into 

alignment, so output meter never reads more than 

.40 volt (.05 watt). 

® John F. Rider 
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PAGE 20-72 MOTOROLA 
MODELS 78FM21, 78FM21M, 
78FM22M; Ch. HS -128, HS -132 

T-4 
PRI. 
O 

0 
AM DIODE FM RATIO 

TRANS DETECTOR 
TRANS 

455 KC 4.3MC 

FRONT OF CHASSIS 

BOTTOM VIEW 

12BA6 

12BÁ6 

T -I 
SEC. 

O9 11 13 O3 

FM -I -F FM -1-F FM -I -F AM -1-F 

TRANS. TRANS. TRANS TRANS. 

4.3MC 4.3MC 4.3MC 455KC 

12BA6 

12BA6 

\T-3 
PR 

DET NO 690690216-0 

OUTPUT 
TRANSE. 

TOP VIEW 

FRONT OF CHASSIS 

12AT7 

J 

FM ANT TRIM. 

FM ANT CORE 

®FM 
VARIABLE 

1-F TRIM. 

1 > 21 FM OSC. TRIM. 
(NOT USED ON ALL 

TUNERS SEE ALIGN- 
MENT INSTRUCTIONS) 

WAVE TRAP 
TRIM. 
4.3MC 

FM OSC CORE 

FIGURE 3. CHASSIS HS -128 & HS -I32 TUBE & TRIMMER LOCATIONS 

l:J 
BC LOOP 

TRIM. 
1400KC 

Q 
BC OSC. 
TRIM. 

1620KC 
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MOTOROLA PAGE 20-73 

CHART I. 

MODELS 78F1`í21, 78FM21M, 
78FM22M; Ch. HS -128, HS -132 

ALIGNMENT PROCEDURE WHEN USING AM MODULATED SIGNAL 

GENERATOR AND STANDARD OUTPUT METER FOR COMPLETE RECEIVER ALIGNMENT 

STEP 

DIAL 
SET 
TO 

BAND 
SW 

SET TO DUMMY 

SIGNAL 
GENERATOR 

CONNECTED TO 

SIGNAL 
GENERATOR 

SET AT 

ADJUST 
TRIMMER 
OR CORE REMARKS 

455 KC IF CHANNEL ALIGNMENT 
1. High freq. 

end. 
BC .1 mf 12BE6 (V-2) BC 

Cony Grid 
455 Kc 1,2,3 & 4 Adjust for maximum output. 

(Pin #7) 

3304DCAST BAND ALIGNMENT 
1. 1620 Kc BC .1 mf " 1620 Kc 5 Adjust for maximun output. 

(gang 
fully 
opened) 

This sets oscillator to di 

scale. 

3. 1400 Kc BC None Radiation 
loop* 

1400 Kc 6 Tune in signal with receiv 
tuning knob, then peak trii 

mer 6. 

1.3 MC IF CHANNEL ALIGNMENT & WAVETRAP ADJUSTMENT 
I 

- - - - - 7 Detune ratio detector tran 
former secondary by screw- 
ing core (7) out as far as 
will go. 

(extreme FM .001 mf 12AT7 (V-1) 4.3 Mc 8,9,10, Adjust for maximum output. 
high fre- 2nd FM Conver- 11, 12, 
quency 
end) 

ter Grid (Pin 
#7) 

13 & 14 

- FM 300 ohms FM Ant termi- 
nal (center 
screw on back) 

4.3 Mc 15 Adjust for minimum output 
(wavetrap) 

M BAND ALIGNMENT 
ote: 

7A. 

7B. 

7C. 

10. 

11. 

tuner does not 
has FM oscillator 

105 Mc 

90 Mc 

105 Mc 

90 Mc 

105 Mc 

105 Mc 

FM 

FM 

FM 

FM 

FM 

FM 

a 

have FM oscillator trimmer (21), perform step 7 & disregard steps 7A, B & C. If tuner 
trimmer (21), then disregard step 7 and perform steps 7A, B & C in its place. 

300 ohms 

300 ohms 

300 ohms 

300 ohms 

300 ohms 

None 

FM Ant termi- 
nal (center 
screw on back) 

" 

n 

FM Ant termi- 
nal (center 
screw on back) 

" 

Radiate signal 
(or use weak 
station after 
performing step 
12) 

105 Mc 

90 Mc 

105 Mc 

90 Mc 

105 Mc 

105 Mc 

16 

21 

16 

19 & 20 

17 & 18 

19 

Adjust for maximum output. 
This sets oscillator to 
dial scale. 

Adjust for maximum output. 

Adjust for maximum output. 

it 

Repeat steps 7A & 7B until 
oscillator tracks with 
calibration. 

Tune in signal with receiver 
tuning knob, then adjust 19( 
& 20 for maximum output. II 

Tune in signal with receiver 
tuning knob, then adjust 17 
& 18 for maximum output. 

Repeat steps 8 & 9 several 
times until further adjust- 
ment does not increase the 
output. 

Adjust for maximum output 
with FM Ant link on back 
.closed. 

Connect output of signal generator to a 5" diameter, 3 turn loop and radiate signal into 
Minimum distance between loops should never be less than 12". 

receiver loop. 

o John F. Rider 
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PAGE 20-74 MOTOROLA 

MODELS 78F1121, 78F112111:, 
78FM22M; Ch. HS -128, HS -132 

ALIGN 
12. 

RATIO DETECTOR 
- 

TRANSFORMER 
FM 

SECONDARY 
.001 mf 12AT7 (V-1) 

2nd FM Conver- 
4.3 Mc 7 Adjust ratio detector trans - 

former secondary for minimum 

ter Grid (Pin response. The correct adjust - 

#7) ment is sharply defined minimur 

response point between the two 

peaks. 

CHART Ii. ALIGNMENT PROCEDURE WHEN USING FM SIGNAL GENERATOR AND OSCILLOSCOPE 

STEP OPERATION 

455 Kc IF Channel Alignment 

1. Same as Step 1 in Chart I (Use AM signal generator). 

Broadcast Band Alignment 

2. Same as Steps 2 & 3 in Chart I (Use AM signal generator). 

4.3 Mc IF Channel Alignment (Use FM Signal Generator & Oscilloscope) 

3. (A) Ratio Detector 

1. Connect the input terminals of the oscilloscope vertical amplifier to the high side of the receiver 

volume control and common negative. 

2. Connect the FM generator synchronizing voltage output terminals to a phase shifting network, consis- 

ting of a variable 1/2 megohm resistor in series with a .002 mf capacitor. The input to the oscillo- 

scope horizontal amplifier is connected across the .002 mf capacitor. See Figure 4. (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 .001 mf capacitor to the control'grid (pin #1) 

of tube V-4 (12846) in the third FM IF Amplifier stage. 

4. Back out ratio detector transformer secondary core (7) several turns and then adjust ratio detector 

transformer primary (8) for maximum amplitude. The phase shifting network resistor is adjusted to 

give only one trace. 

5. Adjust ratio detector transformer 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 

r.etvork should be adjusted to give only a single pattern at all times. See Figure 5. It will be 

necessary to go over ratio detector transformer primary (8) and secondary (7) adjustments several 

times before a pattern of maximum amplitude and correct symmetry is obtained. 

(B) 4.3 Mc IF Amplifiers & Wavetrap 

1. Apply an FM 4.3 Mc signal (100 Kc deviation) to the control grid (pin #1) of tube V-3 (12BÁ6) in the 

2nd FM IF amplifier stage, through a .001 mf capacitor and adjust both primary and secondary cores 

(9 & 10) to get a symmetrical pattern as before, with peaks occurring at a slightly lower devidtion. 

2. Move signal generator lead from tube V-3 to control grid (pin #1) of tube V-2 (12BE6) in the first FM 

IF amplifier stage, and adjust both primary and secondary cores (11 & 12) until a symmetrical pattern 

substantially linear between peaks is obtained. 

3. Move signal generator lead from tube V-2 to FM antenna terminal (center clip on back). Turn 4.3 Mc 

wavetrap trimmer (15) off resonance and adjust both primary and secondary cores (13 & 14) until a 
symmetrical pattern substantially linear between peaks is obtained. 

4. Leave signal generator connected to FM antenna terminal. Adjust 4.3 Mc wavetrap trimmer (15) for 

minimum output. 

4. FM Band Alignment (Use FM Signal Generator & Output Meter) 

(A) Connect generator output through a 300 ohm resistor to the receiver FM antenna terminal (center clip 

on back.) 

(B) If tuner does not have oscillator trimmer (21) then set oscillator to dial scale as follows: 

Set receiver pointer to 105 Mc. Also set FM, signal generator to 105 Mc (22-1/2 Kc deviation). Adjust 

FM oscillator core (16) for maximum output: this sets oscillator to dial scale. 

If tuner does have oscillator trimmer (21) then set oscillator to dial scale as follows: Set receiver 

pointer to 90 Mc. Also set FM signal generator to 90 Mc (22-1/2 Kc deviation). Adjust FM oscillator 

trimmer (21) for maximum output. Next set receiver pointer and FM generator to 105 Mc and adjust FM 

oscillator core (16) for maximum output. Repeat oscillator adjustments at 90 Mc and 105 Mc until oscil- 

lator tracks with dial. 
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(C) Set FM signal generator to 

then adjust FM variable IF 

(D) Set FM signal generator to 
then adjust FM variable IF 

(E) Repeat steps 4(C) and 4(D) 

PHASE 
SHIFTING 
CIRCUIT 

MODELS 78F121, 78FI121II, 
78FM2211; Ch. HS -128, HS -132 

90 Mc (22-1/2 Kc deviation). Tune in signal with receiver tuning knob and 
and FM antenna trimmers (19 & 20) for maximum output. 

105 Mc (22-1/2 Kc deviation). Tune in signal with receiver tuning knob and 
and FM antenna tuning cores (17 & 18) for maximum output. 

until cores (17 & 18) and trimmers (19 & 20) reach their peak. 

TO HIGH SIDE 
OF RCVR 

VOL. CONI 
TO LOW SIDE 

OF RCVR 
VOL CONT 

FIGURE 4. SIGNAL GENERATOR & OSCILLOSCOPE HOOK-UP 

o 

55 

POINTER 

WITH GANG FULLY CLOSED 
SET POINTER TO LAST MARK 
ON EXTREME LEFT-HAND 
SIDE OF DIAL SCALE. 

o 
O 

GANG FULLY CLOSED 

DET. NO. 69C485082-0 

POINTER CORD 

4.3 MC. 

4.2MC. 4.4MC. 

FIGURE 5. OSCILLOSCOPE PATTERN 

GANG FULLY CLOSED 

TUNING 
SHAFT 

DRIVE CORD 

o John F. Rider 

FIGURE 6. CHASSIS HS -I28 & HS -132 STRING DRIVE DETAIL 

www.americanradiohistory.com



AGE 20-76 MO TOROLA 

IODELS 78FM21, 78FM21M, 
78FM22M; Ch. HS -128, HS -132 
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MODELS 78E1121, 78FM211':, 
78F112211; Ch. HS -128, HS -132 
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PAGE 20-80 MOTOROLA 
MODELS 78FM21, 78FM21M, 
78FM22M; Ch. 11S-128, 11S-132 

REPLACEMENT 
REF. 
NO. PART NO. DESCRIPTIO`v 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 

PARTS LIST 
REF. 
NO. PART NO. DF.SCR I PTI ON 

SPEAKER 
LS -1 50C481495 Speaker: 8" PM; 3.2 ohm VC.. 

C-1 21K77373 Ceramic: 50 mmf 500V RESISTORS 
C-2 21K484347 Mdlded: 7 mmf NOTE: All resistors are 20%, carbon type, unless 
C-3 20A71125 Trimmer: 10-80 mmf; with mtg otherwise specified. 

bracket R-1 606004 1 meg 1/2W 
C-4 21K484347 Molded: 7 mmf 0-2 686004 1 meg 1/2W 
C-5 8A471019 Paper: .02 mf 400V 8-3 605610 8200 10% 1W 

C -6A, 19K75415 Variable, 2 gang: cut oscilla - 
6B tor plates; with trimmers C-7 R-4 606028 22,000 1/2W 

and C-17 0-5 606028 22,000 1/2W 

C-7 Trinmier: l'art of gang capa- H-6 686378 56,000 10% 1/2W 
citor C-6 H-7 606004 1 meg 1/2W 

C-9 21k478410 Ceramic: 1000 mmf 500V R-8 606301 1000 1/2W 

C-10 8A24966 Paper: .005 mf 100V R-9 6146022 330 10% 1/2W 

C-11, 

12 210484337 Ceramic: dual 250 mmf 

8-10 6116028 

R-11 6R6012 
22,000 1/2W 
33,000 1/2W 

C-13 8S9825 Paper: .01 mf 200V R-12 6112039 68 10% 1/2W 
C-14 21h77373 Ceramic: 50 mmf 500V R-13 683927 2.2 meg 1/2W 

C-15 2106630 Mica: 500 mmf 500V R-14 6146301 1,000 1/2W 
C-16 8K471636 Paper: .1 mf 200V R-15 6116056 47,000 1/2W 
C-17 - Trimmer: Part of gang capa- R-16 606015 220,000 1/2W 

citor C-6 R-17 686012 33,000 1/2W 
C-18 8S9801 Paper: .01 m£ 100V R-18 606301 1,000 1/2W 
C-10 8S9825 Paper: .01 mf 200V R-19 683949 470 1/2W 
C-20 8S9801 Paper: .01 mf 100V R-20 606028 22,000 1/2W 
C-21 8K471635 Paper: .05 mf 400V R-21 6R2119 15,000 1/2W 
C-22 8h471635 Paper: .05 mf 400V R-22 6116039 4700 1/2W 
C-23 8S9816 Paper: .05 mf 400V R-23 6116004 1 meg 1/2W 
C-24 859825 Paper: .01 mf 200V R-24 6R6032 470,000 1/2W 
C-25 21077286 Ceramic: 100 mmf 500V R-25 603994 27 10% 2W 
C-26 21077286 Ceramic: 100 mmf 500V 0-26 6113968 180 10% 2W 
C-27 8S0801 Paper: .01 mf 100V R-27 68476004 1,000 2W 
C-28 8S0825 Paper: .01 mf 200V R-28 6116012 33,000 1/2W 
C-29 21077286 Ceramic: 100 mmf 500V R-29 181(471518 Volume control: 1 meg; in- 

C-30 21h478410 Ceramic: 1000 mmf 500V - cludes on -off switch 
C -31 211:470567 Ceramic: 470nß mmf 500V R-30 6112122 4.7 meg 1/2W 
C-32 8K471635 Paper: .r5 mf 400V R-31 606075 100,000 1/2W 
C-33 8S9807 Paper: .1 mf 400V R-32 6R6032 470,000 1/2W 

C-34 21k77375 Ceramic: 250 mmf 500V R-33 6R6075 100,000 1/2W 

C-35 21K478410 Ceramic: 1000 mmf 500V R-34 6143992 150 1/2W 

C-36 21k478410 Ceramic: 1000 mmf 500V R-35 6R6182 150,000 1/2W 
C-37 21K77375 Ceramic: 250 mmf 500V 
C-38 8A24966 Paper: .005 mf 100V 

C-39 23A481316 Electrolytic: 8 mf 50V SWITCHES 

C-40 230470429 Electrolytic: 40-20-20 mf S-1 40K471508 Phono -Radio & Tone Switch .. 

200-150-150V S-2 400470432 Change -over Switch (BC -FM).. 
C-41 +,A24966 I-.,1 er: .005 mf 100V S -3A 40K471447 Pushswitch: dual (phono ON- 
C-42 210470567 Ceramic: 4700 mmf 500V & B OFF & phono reject) 
C-43 8S9809 Paper: .01 mf 400V 
C-44 8K471636 Paper: .1 mf 200V 
C-45 23A481316 Electrolytic: 8 mf 50V TRANSFORMERS 

C-46 8S9802 Paper: .02 mf 400V T-1 248481391 1st IF, 4.3 Mc: complete with' 

C-47 8K471635 Paper: .05 mf 400V iron cores and padding capa- 

citors, but less shield ... 

DIAL LIGHT T-2 240471670 2nd IF, 4.3 Mc: complete with 

I-1 65A470930 Lamp, incandescent: 117V, 10 

watt; clear 

iron cores and padding capa- 

citors, but hss shield .. 

T-3 246471672 3rd IF, 4.3 Mc: complete with 

RECTIFIER iron cores and padding capa- 

E-1 48090140 Selenium type: half -wave citors, but less shield ... 

T-4 246481393 Ratio Detector Transformer, 

COILS 4.3 Mc: complete with iron 

y-1 24K481708 0C Loop Antenna: winding only cores and padding capacitor, 

L-2 24A470556 BC Oscillator but less shield 

1.-3 24A77240 Wavetrap T-5 24675487 IF, 455 Kc: complete with iron 

1.-4 24A47' 51)5 11F Choke cores and padding capacitors, 

L -S 24A7409 filament choke but less shield (use with 
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REF. 
NO. PART NO. DESCRIPTION 

REF. 
NO. 

shield having iron core sleeve) 25 
or 248482863 IF, 455 Kc: complete with iron 

cores and padding capacitors, 26 
but less shield (use with 
plain shield) 27 

T-6 24B471666 Diode, 455 Kc: complete with 
iron cores and padding capa- 
citors, but less shield (use 

with shield having iron core 
sleeve) 

or 24B482865 Diode, 455 Kc: complete with 
iron cores and padding capa- 
citors, but less shield (use 
with plain shield) 

T-7 251{481726 Output Transformer 

CHASSIS PARTS - MECHANICAL 

1 26A24869 
2 1X481733 

3 1X485931 

4 7A77337 
5 11M8944 
6 301(31258 

7 

8 

Base, tube shield 
Bracket, dial light: includes 

shield (HS -132) 
Bracket & Shield Assembly, 
dial light (HS -128) 

Bracket, tuning shaft 

Cord, dial: 18 lb; black 
Cord, line & plug: 3 -conductor 

46A470885 Core, iron: threaded (use 

with transformers 24B482863 
and 2414482865 only) 

46A70023 Core, iron and screw (for 4 3 

Mc IF trans., and 455 Kc 

1F & diode trans., part no. 

24B75487 and 24B471666) .. 
9 15A471444 Cover, push switch 

10 1X471776 Dial Plate, Brackets and 
Pullies Assembly: less dial 

scale 

11 571(470568 Dowel, back mtg: wood 

12 14A471446 Insulator, pushswitch cover: 

armite 

13 14A470428 Insulator, rectifier: fibre 

14 1X481765 Lead Assembly, phono: with 

4 -pin receptacle & dual 

pushswitch (for HS -128 
chassis) 

15 1X481730 Lead Assembly, phono: with 

4 -pin receptacle & dual 
pushswitch (for HS -132 

chassis) 

16 1X481766 Lead Assembly, phono pick- 

up: includes plug (HS -128 

only) 

17 1X481731 Lead Assembly, phone pick- 

up: includes plug (HS -132 

only) 

18 1X481767 Lead Assembly, speaker 
(HS -128 only) 

19 1X481732 Lead Assembly, speaker 
(HS -132 only) 

20 1X470545 Lever and Rivet Assembly (on 

bandswitch shaft) 

21 32K31259 Lock, line cord: fibre 

22 4S7695 Lockwasher, internal: #5 (ter- 

minal strip mtg) 

23 4S7650 Lockwasher, internal: /6; 

cad pl (rectifier mtg and 

trimmer bracket mtg) 

24 4S7666 Lockwasher, external: #6 

(terminal strip mtg) 

MODELS 78FP121, 78FM21M, 
78FM22M; Ch. HS -128, HS -132 

DESCRIPTION 

Nut, hex: 6-32 x 1/4; cad pl; 

(trimmer bracket mtg) 

Nut, hex: 6-32 x 5/16; cad 

pl; (rectifier mtg) 

Nut, hex: 5-40 x 1/4; cad pl; 

(terminal strip mtg) 

28 2S7051 Nut, hex: 3/8-32 x 9/16 Pal - 

nut; steel; cad pl (volume 

control and phono -radio 

switch mtg) 
29 Panel Assembly, rear: in- 

cludes antenna winding 

30 Plate, electrolytic mtg: 

bakelite 

31 Plug, single -pin (phono 

pick-up lead) 

32 Pointer, dial 

33 Pulley, cord: 1/4 groove 

34 Pulley, cord: 1/2" groove 

35 Receptacle, phono -motor 

36 Rivet: .088 x 1/4; steel; 

nkl pl (tube socket mtg) 

37 5S7707 Rivet: .122 x 5/32; steel; 

nkl pl (terminal strip & 

dial light shield mtg) 

38 5S7701 Rivet: .122 x 3/16; steel; 

nkl pl (tuning shaft brkt & 

electrolytic plate mtg) 

39 5S7700 Rivet: .122 x 1/4; stl; nkl 

pl ( 3 screw terminal mtg). 

40 5S7708 Rivet: .122 x 9/32; steel; nkl 

pl (line cord lock mtg) 

41 Rivet; shoulder: .187 long 

(cord pulley mtg) 

42 Rivet, shoulder: 1/2" long 

(cord pulley mtg) 

43 Scale, dial: glass (HS -128) 

44 Scale, dial: glass (HS -132) 

45 Screw, machine: 5-40 x 1/4 

slotted round head; eed pl 

(terminal strip mtg) 

46 3S7506 Screw, sheet metal: #6 x 1/4 

PKZ plain hex head; cad pl; 

steeloscillator coil mtg) 

47 3S2927 Screw, machine: 6-32 x 7/8 

slotted hex head; cad pl 

(rectifier mtg) 

48 3S7454 Screw, sheet metal: /8 x 1/4 

PKZ plain hex head; cad pl 

(dial light shield & brkt 

assembly mtg and dial plate 

& brkts assembly mtg) ... 

49 3S7507 Screw, sheet metal: #8 x 5/8 

PKZ plain hex head; cad pl 

(tuner mtg) 

50 3S7530 Screw, sheet metal: #8 x 

1-1/2 PKZ slotted hex head; 

cad pl (back mtg) 

51 47A470405 Shaft, bandswitch 

52 1X471779 Shaft and Pulley Assembly 

(tuning shaft) 

53 1A71049 Shield and Iron Core Sleeve 

Assembly (for T-5, 24B75487 

IF & T-6, 24B471666 diode 

transformers only) 

54 Shield, tube 

55 Shield, dial and escutcheon 

(HS -128 only -prevents light 

from shining through the 

dial & escutcheon) 

56 Shield, coil (for T-1, T-2, 

T-3, T-4 & T-5 IF 248482863 

PART NO. 

2S7005 

2S7002 

2S7010 

24C481707 

9A12705 

28(71775 

528481704 
49A23960 

49A21552 
91(470402 

5S7774 

5A71246 

5A71735 

34C481737 
34X485921 
356912 

26A24970 
26A485918 

26X485936 
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PAGE 20-82 MOTOROLA 
MODUS 78F1121, 78121121N, 
78F11221\1; Ch. HS -128, Hs -132 
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MOTOROLA PAGE_ 20-83,84 

C-1 

V-1 

12AT7 
FM CONY 

C -t0 

R-1 T-9 
MEG 1 

LI .1 

[,[I 
// P7-19 

/ FM -BC TUNING / 
UNIT / 1--- 

T-I,T-2,T-3,1-4,1.5 B T-6 
TRANSFORMERS 

i LUG VIEW) 

250 mmf 

25088/C-12 
T -I I FM 

G'11 
]C 

6 ---_3 
1 

R-2 R-3 1 000wI/ I 

I MEG 8200 I ! 1R-6 

L 
,iP`8wQ 
- 566 

v --_ __ _ 

5-20 

6C 

R- 4 
226 

S -2A 

f \ 3 

BC 

R-7 
I MEG 

__A IMAM 

C-14 
R-5 
22K 

12 

OIMf 
mow 

C-13 

V-2 
12BE6 

AM IF AMP 
AM CONY 

5 

S- 2E 
1S 

BC _013 

S -2B 

50. BC 

500 = F 

C -6B L-2 

\ Z. 
2 

6-5 r.j1, KD 

e '` 
vI \ 

/ R-9 $4/ 330 

2 

C 

i(02 

5 

BC OSC. 

f01 

L-4 
RFC 

.1 YF 

C-16 

T-2 
IF 

4.3MC 
6 3 

1 
T-5 
IF 

455 KC 

O 

A 

+ R-11 
336 

V-3 
126A6 
FM AM 
IF AMP 

)R-12 
68 

0 
GMF -20 

T-3 
6 

6 3 

f 
1.3MC . T i 

L-- - - -- 
C-27 

01 MF 

r--6 

7-z1 

R-13 (AVC) 

2.2 MEG. 

T-6 

455 KC 

R-14 
000 

R-17 
334 

2204 
A1NW 
R-16 

V-4 
12BA6 
IF AMP 
M ONLY 

5 

T-4 
RATIO OCT 

43 MC 

G-28 

I IMF 

2 

R -t94701 

MODELS 78FM21, 78FM21M, 
78FM22M; Ch. HS -128, HS -132 

v-5 V-6 
1916 5085 

AM FM DET PV/R. AMP. 
I ST AUDIO 

SWF 

729 

00I MMF 

I R-15 
471( 

C-26 

IOO M14F 

C-2º 

R-18 
1000 

MO 104F 

1000 

R-20 
2211 

MMF 
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1000 IMF 

R-23 
!NNW 
MEG. 
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e MF 
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(VIEWED 
FROM FRONT) 
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C - 4T 
. ' 
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470K 

Allig 

IMF 
ISO 4 
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R -3 

G-44 

R-29 

.0058F 
C-41 

f/ 

C -6A 7'77 

"W" 

S -2F 

BC 

O 

R35 
1506 

(COMMON NEGATIVEI 

B 

.05 MMF 

7 32 

DIAS NO 63E485029-0 

6 

S -2C S -2A NON- S-28 \ SNORTING / 
)I 2 /1 /5 6 7, 

11 1 121 113 1415 11617) 

S-20 S -2E NON- '-S 2F 
SHORTING 

S-2 
2 POSITION BAND SWITCH 
SHOWN IN FM POSITION 

R-8 
MANY 
1000 

B5(06 FM ONLY) 

r CRYSTAL 
PICK-UP 

O 

PHONO PICK-UP - P.IONO PICK-UP 
PLUG 

RECE PT --- - V E U- 

BRN 

RN 
CYCLING SOLENOID 

PROMO 
MOTOR PLUG 
(PIN VIEW) 

RC -34 
J 

PHONO MOTOR 
RECE PT 

(TOP VIEW) 

.10 MF 

C-33 

250 
C-34 ri 
AnANV 

RED, 

S -3B GRA 

R M 
I REJECT( IMOTORI 

NOTES: 
1. BAND SWITCH SHOWN IN FM POSITION. 

2 COMBINATION PHONO -TON[ SWITCH SHOWN IN EXTREME CLOCKWISE POSITION. 
FOUR POSITIONS TURNING TO LEFT ARE'. 

-A'-RADIO, LO 
-W-RADIO, HI 
'C -PHONO, HI 
-D'-PHONO, LO 

3. ALL RESISTOF, VALUES ARE IN OHMS. 
N. 1000(ONE THOUSAND) OHMS. 

n105-125 AC 

I I 
INPUT 

ON OFF 
SWITCH 

ION VOL CoNTI 

05 

22 

Mf 

G 23 

V-6 

5065 

3 4 4 

1-1 
IIT VOLT 

PILOT LIGHT 

.O5 MF 

T-47 

470K 
R-24 

REGT 

E-1 

V-4 V-3 V -Z V -I V-5 
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01 MF 

1918 

RFC 
3 / 5 000 ] ] . 5 

L-5 

724 D1A6.NO 63E4e5029-0 

R-25 R-26 R-27 

C-40 
J 

T-7 
OUTPUT 
TRANS 

a 
á 

3 
V.0 

LS -1 

." PM 
SP6R. 

RECORD CHANGER: Motorola Model RC -31+, 
Pages RCD.CH. 19-1 to RCD.CH. 19-10. 
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MOTOROLA PAGE 20-87 
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PAGE 20-88 MOTOROLA 

FM -IF AM DIODE AM -IF FM -IF 
TRANS. TRANS. TRANS. TRANS. 
4.3MC 455KC 455KC 4.3MC 

MODEL 88FM21, 
Ch. HS -133 

FRONT OF CHASSIS 

BOTTOM 
VIEW 

T-4 
PRI. 

FM RATIO 
DETECTOR TRANS. 

4.3 MC 

TOP 
VIEW 

DETAIL NO 69C485083 -O 

FM ANT. CORE 

12AT7 

FM OSC. CORE 

FM VARIABLE 
I F CORE 

FRONT OF CHASSIS 

FM VARIABLE 
IF TRIM. 

FM OSC. TRIM. 
NOT USED ON ALL 

TUNERS. SEE ALIGN- 
MENT INSTRUCTIONS) 

FM ANTENNA 
TRIM. 

t ; c 

13 

FM -IF 
TRANS. 
4.3 MG 

14 

WAVE TRAP 
TRIM. 
4.3MC 

FIGURE 2. CHASSIS HS-I33 TUBE & TRIMMER LOCATIONS 

BC LOOP 
TRIM 
1400 KC 

BC OSC. 
TRIM. 
1620KC 
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MOTOROLA PAGE 20-89 
MODEL 88Fn21, 
Ch. xS-133 

CHART I. ALIGNMENT PROCEDURE WHEN USING AM MODULATED SIGNAL 
GENERATOR AND STANDARD OUTPUT METER FOR COMPLETE RECEIVER ALIGNMENT 

STEP 

DIAL 

SET 
TO 

BAND 

SW. 

SET TO DUMMY 

SIGNAL 

GENERATOR 

CONNECTED TO 

SIGNAL 

GENERATOR 

SET AT 

ADJUST 

TRIMMER 

OR CORE REMARKS 

¢55 KC IF ÇHANNEL AL, NME 

1. High freq. BC 

end. 

(BROADCAST 
BAND ALIGNMENT 

2. 1620 Kc BC 

(gang 
fully 
opened) 

3. 1400 Kc BC 

.1 mf 

.1 mf 

None 

613E6 (V-2) BC 

Conv Grid 
(Pin #7) 

6BE6 (V-2) BC 

Cony Grid 
(Pin #7) 

Radiation 
loop* 

4.a$i1C_LC AN/1EL ALIGNME lnf & WAVETRAP ADJUSTMENT 

5. 

e. 

(ex treme 
high fre- 
quency 
end) 

FM 

FM 

FM BAND ALIGNMENT 

Note: If tuner does not 
has FM oscillator 

7. 105 Mc FM 

7A. 90 Mc FM 

78. 105 Mc FM 

7C. - - 

8. 90 Mc Fri 

9. 105 Mc FM 

.001 mf 

300 ohms 

12AT7 (V-1) 
2nd FM Conver- 
ter Grid (Pin 
#7) 

FM Ant termi- 
nal (center 
clip on back) 

455 Kc 

1620 Kc 

1400 Kc 

4.3 Mc 

4.3 Mc 

1,2,3 & 4 

8,9,10, 
11, 12, 
13 & 14 

15 

Adjust for maximum output. 

Adjust for maximum output. 
This sets oscillator to dial 
scale. 

Tune in signal with receiver 
tuning knob, then peak trim- 
mer 6. 

Detune ratio detector trans- 
former secondary by screw- 
ing core (7) out as far as it 
will go. 

Adjust for maximum output. 

Adjust for minimum output 
(wave trap) 

have FM oscillator trimmer (21), perform step 7 & disregard steps 7A, B & C. 
trimmer (21), then disregard step 7 and perform steps 7A, B & C in Its place. 

300 
ohms 

300 
ohms 

300 
ohms 

300 ohms 

300 ohms 

FM Ant termi- 
nal (center 
clip on back) 

FM Ant termi- 
nal (center 
clip on back) 

FM Ant termi- 
nal (center 
clip on back) 

FM Ant termi- 
nal (ce me r 
clip on back) 

FM Ant termi- 
nal (center 
clip on back) 

105 Mc 16 

90Mc 21 

105 Mc 16 

90 Mc 19 & 20 

105 Mc 17 & 18 

onnect output of signal generator to a 5" diameter, 3 turn loop 

Minimum distance between loops should never be less than 12". 

If tuner 

Adjust for maximum output. 
This sets oscillator to dial 
scale. 

Adjust for maximum output. 

Adjust for maximum output. 

Repeat steps 7A & 7B until 
oscillator tracks with dial 
calibration. 
Tune in signal with receiver 
tuning knob, then adjust 19 

& 20 for maximum output. 

Tune in signal with receiver 
tuning knob, then adjust 17 

& 18 for maximum output. 

and radiate signal into receiver loop. 

e John F. Rider 
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PAGE 20-90 MOTOROLA 
T"ODEL 88FP121, 
Ch. xs-133 

(CHART I. ALIGN"ENT COMM) 

STEP 

DIAL 

SE T 

TO 

BAND 

SW. 

SET TO DUMMY 

SIGNAL 

GENERATOR 

CONNECTED TO 

S IGNAL 

GENERATOR 

SET AT 

ADJUST 

TRIMMER 

OR CORE REMARKS 

10. 

11. 105 Mc FM None Radiate signal 
(or use weak 
station after 
performing 
Step 12) 

ALIGN RATjQ DETECTR TRANyF RMER LE__QQAARy 

12. - FM .001 mf 12AT7 (V-1) 
2nd FM Conver- 
ter Grid (Pin 
#7) 

105 Mc 

4.3 Mc 

19 

Repeat steps 8 & 9 several 
times until further adjust- 
ment does not increase the 
output. 

Adjust for maximum output with 
FM figure 8 antenna connected. 

Adjust ratio detector trans- 
former secondary for minimum 
response. The correct adjust- 
ment is sharply defined minimum 
response point between the two 
peaks. 

CHART II. ALIGNMENT PROCEDURE WHEN USING FM SIGNAL GENERATOR AND OSCILLOSCOPE 

STEP OPERATION 

15,5 Kc IF 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). 

1,3 Mc IF' Channel Alignment (Use FM Signal Generator & Osql1loscoDej 
(A) Ratio Detector 

1. Connect the input terminals of the oscilloscope vertical amplifier to the high side of the receiver 
volume control and common negative. 

2. Connect the FM generator synchronizing voltage output terminals to a phase shifting network, consis- 
ting of a variable 1/2 megohm resistor in series with a .002 mf capacitor. The input to the oscillo- 
scope horizontal amplifier is connected across the .002 mf capacitor. See Figure 3 . (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 .001 mf capacitor to the control grid (pin #1) 
of tube V-4 (6B18) in the third FM IF Amplifier stage. 

4. Back out ratio detector transformer secondary core (7) several turns and then adjust ratio detector 
transformer primary (8) for maximum amplitude. The phase shifting network resistor is adjusted to 
give only one trace. 

5. Adjust ratio detector transformer 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 4 It will be 
necessary to go over ratio detector transformer primary (8) and secondary (7) adjustments several 
times before a pattern of maximum amplitude and correct symmetry is obtained. 

(5) 4.3 Mc IF Amplifiers & Wavetrap 

1. Apply an FM 4.3 Mc signal (100 Kc deviation) to the control grid (pin #1) of tube V-3 (8BA6) in the 

o John F. Rider 
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(CHART II. ALIGNMENT CON ,D) 

OPERATION 

2nd FM IF amplifier stage, through.a .001 mf capacitor and adjust both primary and secondary cores 
(9 & 10) to get a symmetrical pattern as before, with peaks occurring at a slightly lower deviation. 

2. Move signal generator lead from tube V-3 to control grid (pin #1) of tube V-2 (6BEC) in the first FM 

IF amplifier stage, and adjust both primary and secondary cores (11 & 12) until a symmetrical pattern 
substantially linear between peaks is obtained. 

3. Move signal generator lead from tube V-2 to FM antenna terminal (center clip on back). Turn 4.3 Mc 

wavetrap trinmer (15) off resonance and adjust both primary and secondary cores (13 & 14) until a 
symmetrical pattern substantially linear between peaks is obtained. 

4. Leave signal generator connected to FM antenna terminal. Adjust 4.3 Mc wavetrap trimmer (15) for 
minimum output. 

FM Rand Alignment (Sjse FM Signal Generator & Output Meter) 

(A) Connect generator output through a 300 ohm resistor to the receiver FM antenna terminal (center clip 
on back ) 

(B) If tuner does not have oscillator trimmer (21) then set oscillator to dial scale as follows: 
Set receiver pointer to 105 Mc. Also set Fil signal generator to 105 Mc (22-1/2 Kc deviation). Adjust 
FM oscillator core (16) for maximum output; this sets oscillator to dial scale. 

If tuner does have oscillator trimmer (21) then set oscillator to dial scale as follows: Set receiver 
pointer to 90 Mc. Also set FM signal generator to 90 Mc (22-1/2 Kc deviation). Adjust FM oscillator 
trimmer (21) for maximum output. Next set. receiver pointer and FM generator to 105 Mc and adjust FM 

oscillator core (16) for maximum output. Repeat oscillator adjustments at 90.11c and 106 Mc until pscil- 
lator tracks with dial scale. 

(C) 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 and FM antenna trimmers (19 & 20) for maximum output. 

(D) Set FM signal generator to 105 Mc (22-1/2 Kc deviation). Tune in signal with receiver tuning knot and 
then adjust FM variable IF and FM antenna tuning cores (17 & 18) for maximum output. 

(E) Repeat steps 4(C) and 4(D) until cores (17 & 18) and trimmers (19 & 20) reach their peak. 

PHASE 
SHIFTING 
CIRCUIT 

.S 
MEG 

FM SIGNAL 
GENERATOR 

°SYNC vCLTAGE R -F ° 
o OUTPUT OUTPUTo 

A0e MF H 

OSCILLOSCOPE 

O 
V 

o 

Ó 
z 

TO HIGH SIDE 
OF RCVR. 

VOL. DONT. 
TO LOW SIDE 

OF RCVR. 
VOL CONT 

FIGURE 3. SIGNAL GENERATOR 
& OSCILLOSCOPE HOOKUP 

I I 

4.3MC. 
4.2 MC. 

FIGURE 4. OSCILLOSCOPE PATTERN 
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POINTER 
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SET POINTER TO LAST MARK 
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00 
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FIGURE 5. CHASSIS HS-I33 STRING DRIVE DETAIL 
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FIGURE 8. CHASSIS HS -I33 PARTS LOCATIONS - TOP VIEW 
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GENERAL INFORMATION 
TYPE - FM -AM table model receiver 

TUNING'RANGE - AM 535 to 1620 Kc IF - 455 Kc 
FM 88 to 108 Mc IF - 10.7 Mc 

TUBE COMPLEMENT - 12BA6 - FM -AM RF Amplifier 
12BA7 - FM -AM Converter 
12846 - FM -AM IF Amplifier 
12BA6 - FM IF Amplifier 
19T8 - FM Ratio Detector, AM Detector 

& 1st Audio Amplifier 
5005 - Power Amplifier 

Rectifier - Selenium type 

POWER SUPPLY - 117V AC or DC, 40 watts 

-KNOT IN CORD 

GANG 
CA PACITQR 
SHAFT 

-ADJ. SET SCREW 

FM PULLEY 
DRIVE CORD 

GANG FULLY CLOSED 

PULLEY 
DRIVE CORD 

3 TURNS 

TUNING SHAFT 

MODELS 79XM21, 
79XM22; Ch. HS -168 

GANG FULLY CLOSED 

POINTER DRIVE CORD 

POINTER ADJ. 
SET SCREW 

FIGURE I. STRING DRIVE DETAIL 
ALIGNMENT 

Vaximum performance can only be obtained if The FM band alignment can be satisfactorily 
extreme care 

It is suggested that an isolation transformer 
be used between receiver and power line. If no 
isolation transformer is used and hum is encoun- 
tered during alignment, connect the ground side of 
the signal generator output through a .1 mf capa- 
citor to receiver chassis. 

Refer to Figure 2 for location of all align- 
ment trimmers and cores. 

COMPLETE ALIGNMENT PROCEDURE 

USING AM SIGNAL GENERATOR 

An AM (30% amplitude modulated) signal genera- 
tor covering the frequencies shown in Alignment 
Chart I, is used to align the broadcast and FM 
bands. A low range output meter, connected across 
the speaker voice coil, is used as an output indi- 
cator. 

is exercised during alignment. performed by following the instructions in the 
chart. When properly aligned, the ratio detector 
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 ratio 
detector transformer secondary before aligning the 
FM circuits. After completing the alignment of FM 
circuits, proceed to align the radio detector trans- 
former secondary by applying a 10.7 Mc AM signal 
to the control grid (pin 7) of the FM converter tube 
(V-2) and adjust the ratio detector transformer 
secondary core for minimum audio output. No adjust- 
ment of the FM circuits should be attempted with AM 
after the ratio detector transformer secondary has 
been properly aligned. 

Keep output of signal generator low so as not 
to overload stages and obtain false output indica- 
tions. Keep receiver volume control at maximum; re- 
duce generator output, as stages are brought into 
alignment, so output meter never reads more than 
.40 volts (.05 watts). 

e John F. Rider 
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CHART I. ALIGNMENT PROCEDURE WHEN USING AN AM 

MODULATED SIGNAL GENERATOR AND STANDARD OUTPUT METER 

STEP BAND 
DUMMY 

ANTENNA 
GENERATOR 
CONNECTION 

GENERATOR 
FREQUENCY 

TUNER 
SET TO ADJUST REMARKS 

455 Kc AM IF Alignment 
1. AM .1 mf 12BA7 (V-2) 455 Kc Gang 1, 2, 3 Adjust for maximum 

Cony Grid Pin opened & 4 

#7 

AM RF Alignment 

2. AM .1 mf 12BÁ7 (V-2) 

Cony Grid Pin 
1620 Kc Gang fully 

opened 
5 Adjust for maximum 

#7 

3. AM .1 mf 12BA7 (V-2) 

Conv Grid Pin 
538 Kc Gang fully 

closed 
7 Adjust for maximum 

#7 . 

4. - - - - - - Repeat steps 2 & 3 several times since 
one adj affects the other slightly; the 

osc trimmer (7) should be the last adj 

made. Steps 2 & 3 set osc range and 
calibrate osc to dial scale. 

5. AM - Radiation 
loop' 

1400 Kc Tune in sig- 
nal 

6 Adjust for maximum 

10.7 Mc FM IF Alignment 
6. - - - - - 8 Detune ratio detector transformer sec- 

ondary core by screwing core (8) out 

several turns. 

7. FM .001 mf 12BA7 (V-2) 10.7 Mc Extreme high 9, 10 Adjust for maximum 
Conv Grid Pin freq end 11,12 
#7 & 13 

FM RF Alignment 
8. AM - Radiation 

loop" 
1320 Kc Tune in sig- 

nal 
- This is for FM calibration purposes. 

Leave gang in this position for step 9. 

9. FM 300 

ohms 

12BA7 (V-2) 
Cony Grid Pin 
#7 

105 Mc Leave gang 
at same set- 
ting as in 

step 8. 

14 Adjust osc core adjustment nut (14) 

until maximum signal output is ob - 

twined. 

10. - - - - - 15 Close gang fully and turn RF core ad- 
justment nut (15) counterclockwise un- 

til core is at bottom of pipe, then 

turn nut (15) four turns clockwise. 

11. FM 300 
ohms 

FM Ant termi- 
nal #2 on loop 

back (open 
jumper between 
terminals) 

90 Mc Tune in sig- 
nal 

16 Adjust for maximum. 

12. FM 300 
ohms 

FM Ant termi- 
nal #2 on loop 
back (open 
jumper between 
terminals) 

105 Mc Tune in sig- 
nal 

15 Adjust for maximum. 

13. - - - - - - Repeat steps 11 & 12 until no further 
gain can be obtained. Make tuning plue 

(16) the last adjustment. 

Ratio Detector Secondary Alignment 

14. FM .001 mf 12BA7 (V-2) 

Cony Grid Pin 
10.7 Mc High freq 

end 
8 Adjust for minimum response between tw( 

peaks 
47 

"Connect generator output to a 5" diameter 3 turn loop and couple to receiver loop. Keep loops at least 12" apart. 

SERVICE NOTES 

The chassis of this receiver is connected di- 

rectly to the power line. When operating.tbe chas- 

sis (from AC line) outside of its cabinet, use an 

isolation transformer between power line and re- 

ceiver to reduce the possibility of electrical 

shock. If an isolation transformer is not avail- 

able, check the AC voltage between chassis and bench 

ground, if there is any indication of voltage, re- 

verse line plug before handling the set. 

°John F. Rider 
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FM OSC. CORE 
ADJUSTING NUT 

105 MC 

V-2 
I 2BA7 

BC OSC. 
TRIM. 

1620KC 

BC ANT. 
TRIM. 

1400KC 

V-2 
12BA7 

MODELS 79XM21, 
79XM22; Ch. HS -168 

r, 

FM RF CORE CHASSIS TOP 
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105 MC 

v-1 
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AM I F 
TRANS. 
455 KC 

® O 
AM OSC. 
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538KC 

FM RF 
TUNING PLUG 

90 MC 

DET. NO 69C690293-0 

o 

T-3 

PRI. 

T-4 

PRI. 

13 

FM IF 
TRANS. 
10.7MC 

12 

T-4 

S EG21 

T-3 

SEC. 1 

FM IF 
TRANS. 
10.7MC 

V-3 
12BA6 

V-5 
I 9T8 

V-4 
12BA6 

AM DIODE 
TRANS. 
455 KC 

O 

V-4\ 
128A6 

V-5 
I 9T8 

/ 1 
T-7 

SEC 

V-6 
5005 

ELECT. 

FM RATIO DET. 
TRANS. 
10.7MC 

PRI. 
J 

CHASSIS BOTTOM 

FIGURE 2. TUBE AND TRIMMER LOCATIONS 

TO REMOVE CHASSIS FROM CABINET 

1. Remove the pointer by setting it to either end 

of the dial scale and then lift the tip slightly 

above top of the cabinet. Now grasp the pointer 

tip with the fingers and screw it out of the pointer 

shaft (similar to removing a screw). 

3. Remove the four screws and washers that hold the 

back cover to the cabinet and remove the back cover. 

4. Remove the two screws that hold the chassis to 

cabinet and slide the chassis from the cabinet. 

2. Remove the control knobs; they pull off. 
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'AGE 20-102 MOTOROLA 
MODELS 79X1121, 
79XM22; Ch. HS -168 
CHART II. FM ALIGNMENT PROCEDURE WHEN USING FM SIGNAL GENERATOR AND OSCILLOSCOPE 

10.7 Mc FM IF Channel Alignment (Use FM Signal Generator & Oscilloscope) 

(A) Ratio Detector Alignment 

1. Connect the input terminals of the oscilloscope vertical amplifier to the high side of the re- 
ceiver volume control and chassis. 

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 3. (This 
phase shifting network may not work with every oscilloscope. Different values of R & C may be 
required). 

3. Apply an FM 10.7 Mc signal (200 Kc deviation) through a .001 mf capacitor to the control grid 
(pin I) of the tube V-4 (12BA6) in the second FM IF amplifier stage 

4. Back out ratio detector transformer secondary core (8) several turns and then adjust ratio detec- 
tor transformer primary (9) for maximum amplitude. The phase shifting network resistor is adjus- 
ted to give only one trace. 

5. Adjust ratio detector transformer secondary (8) until a symmetrical pattern is obtained, with 
peaks occurring at about 190 Kc above and below 10.7 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 4. It 
will be necessary to go over ratio detector transformer primary (9) and secondary (8) adjustments 
several times before a pattern of maximum amplitude and correct symmetry is obtained. 

(B) 10.7 Mc IF Alignment 

1. Apply an FM 10.7 Mc signal (160 Kc deviation) to the control grid (pin 7) of tube V-3 (12BA6) in 
the first FM IF amplifier stage, through a .001 mf capacitor and adjust both primary and secondary 
cores (10 & 11) to get a symmetrical pattern as before, with peaks occurring at a slightly lower 
deviation. 

2. Move signal generator lead from tube V-3 to control grid (pin 7) of tube V-2 (12847) in the con- 
verter stage, and adjust both primary and secondary cores (12 & 13) until a symmetrical pattern 
substantially linear between peaks is obtained. 

RF Alignment (Use FM Signal Generator & Output Meter) 

The FM signal generator may now be used to align the FM RF and oscillator channels. Merely follow 
steps 8 through 13, inclusive, in Chart I. 

PHASE 
SHIFTING 
CIRCUIT 

FIGURE 3. SIGNAL GENERATOR 

& OSCILLOSCOPE HOOKUP 

TO HIGH SIDE 
OF RCVR. 
VOL. CONT. 

TO LOW SIDE 
OF RCVR. 

VOL CONT 

1 

1 1 

10.7MC 
10.5 IMO I0.89MC 

FIGURE 4. OSCILLOSCOPE PATTERN 
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PAGE 20-104 MOTOROLA 
MODELS 79XM21, 
79X1422; Ch. HS -168 

Ref. Part 
No. Number Description 

CHASSIS PARTS - FT.PCTRICAL 

Capacitors 

C-1 859809 Paper: .01 mf 400V 
C-2 8A470606 Paper: .05 mf 400V 
C-3 21877286 Ceramic: 100 mmf 500V 
C-4 211(77373 Ceramic: 50 mmf 500V 
C-5 81(471635 Paper: .05 mf 400V 
C-6 21K478410 Ceramic: 1000 mmf 500V 
C-7 21K481377 Ceramic: 500 mmf 500V 
C-8 859821 Paper: .05 mf 200V 
C-9 198690747 Variable: 2 gang 
C-10 21X28816 Ceramic: 25 mmf 100V 
C-11 21877286 Ceramic: 100 mmf 500V 
C-12 21X478410 Ceramic: 1000 mmf 500V 
C-13 218690688 Ceramic: 85 mmf 5% 350V 
C-14 21128816 Ceramic: 25 mmf 100V 
C-15 859809 Paper: .01 mf 400V 
C-16 21A470789 Ceramic, disc: 5000 mmf 
C-17 21A470789 Ceramic, disc: 5000 mmf 
C-18 859801 Paper: .01 mf 100V 
C-19 21A470789 Ceramic, disc: 5000 mmf 450V 
C-20 21877286 Ceramic: 100 mmf 500V 
C-21 238690539 Electrolytic: 50-50-50 mf/150V 
C-22 859824 Paper: .002 mf 400V 
C-23 21K471761 Ceramic: 1000 mmf 350V 
C-24 8S9824 Paper: .002 mf 400V 
C-25 8A24966 °aper: .005 mf 100V 
C-26 859810 Paper: .25 mf 100V 
C-27 889802 Paper: .02 mf 400V 
C-28 889821 Paper: .05 mf 200V 
C-29 8A24966 Paper: .005 mf 100V 
C-30 211(478410 Ceramic: 1000 mmf 500V 
C-31 211(77375 Ceramic: 250 mmf 500V 
C-32 21X77375 Ceramic: 250 mmf 500V 
C-33 21K69C543 Electrolytic: 3 mf/50V 
C-34 21X77375 Ceramic: 250 mmf 500V 
C-35 21X28816 Ceramic: 25 mmf 100V 

Capacitor -Resistor 

CR -1 21A473040 Capacitor -Resistor: two 100 mmf 
capacitors & one 47,000 resistor in 
one unit 

Rectifier 

E-1 488482807 Rectifier, selenium 

Coils 

L-1 1X690709 Loop Antenna Assembly, BC: complete 
including line cord, power and an- 
tenna input plugs 

L-2 248580540 Choke, RF 
L-3 248580540 Choke, RF 
L-4 24A90064 Choke, RF 
L-5 24X780128 Choke, RF 
L-6 24C69C584 Inductor and Capacitor Assembly, 

FM RF 
L-7 24K780128 Choke, RF 
L-8 241(780128 Choke, RF 

240690580 Inductor and Capacitor Assembly, 
FM oscillator 

Speaker 

LS -1 508690537 Speaker, PM: 5" 

Resistors 
Note: All resistors are insulated carbon type 

unless otherwise specified. 

R-1 682039 68 10% 1/2W 
R-2 686075 100,000 20% 1/2W 
R-3 686039 4700 20% 1/2W 
R-4 683933 220 20% 1/2W 
R-5 686028 22,000 20% 1/2w 
R-6 686075 100.000 20% 1/2w 

REPLACEMENT PARTS LIST 
Ref. Part 
No. Number Description 

R-7 6R6056 47,000 20% 1/2W 
R-8 683933 220 20% 1/2W 
8-9 683927 2.2 meg 20% 1/2W 
R-10 17A690578 Wirevound: 22 10% 1.5W 
R-11 682039 68 10% 1/2W 
R-12 683963 100 10% 2W 

or 68490401 100 10% 1W N.I 

R-13 68476116 27o 10% 2W 
or 686035 270 10% 1W N.I 

R-14 683933 220 20% 1/2W 
R-15 6R2039 68 10% 1/2w 
R-16 686032 470,000 2o% 1/2w 
8-17 686032 470,000 20% 1/2W 
R-18 685554 390 10% 1/2W 
R-19 6R6432 270 10% 1/2W 
R-20 683933 220 20% 1/2w 
R-21 686036 3300 20% 1/2w 
R-22 682122 4.7 meg 20% 1/2W 
R-23 18A690549 Volume Control: 1 meg; includes 

ON-OFF switch 
R-24 6R6028 22,000 20% 1/2W 
R-25 6R5554 390 10% 1/2W 
R-26 686012 33,E 20% 1/2W 
R-27 683966 1.5 meg 20% 1/2W 
R-28 6R5683 27 10% 1/2W 

Switch 

S-1 - 

S-2 408690538 

S-3 40A690546 

Transformers 

ON-OFF. part of volume control 
Bandsvitch 
Tone Control 

T-1 24A690544 FM Antenna input 
T-2 248690563 BC Oscillator coil 
T-3 248690540 1st IF, 10.7 Mc: complete; including 

padding capacitors and tuning cores 
but less shield 

T-4 248482863 IF, 455 Kc: complete; including 
padding capacitors and tuning cores 
but less shield 

T-5 248690541 2nd IF, 10.7 Mc: complete;' including 
padding capacitors and tuning cores 
but less shield 

T-6 248482865 Diode, 455 Kc: complete; including 
padding capacitors and tuning cored 
but less shield 

T-7 248690542 Discriminator, 10.7 Mc: complete; in- 
cluding padding capacitors, tuning 
cores and shield 

T-8 25B690536 Output Transformer 

CHASSIS PARTS - MECHANICAL 

43A4326 Ball, steel: 1/8" diameter 
1X691198 Brackets Assembly, pointer mtg: in- 

cludes small and large bracket .... 
1X690717 Bracket Assembly, tuning core mtg: 

includes shoulder rivet and anti - 
rattle clip 

7C690567 Bracket,, tuner mtg 
42A690560 Clip, anti -backlash: double 
421(690561 Clip, anti -backlash: single 
43A690730 Collar, pointer detent 
1114488137 Cord, dial: core drive 
11148944 Cord dial: pointer drive 
46A690127 Core. iron and screw (for L-6 and 

L-9) 
46K680318 Core, iron: threaded (for T-4 and 

T-6) 
5A70098 Eyelet (speaker mtg) 
5S7866 Eyelet: .125 x .091; brass; nkl pl 

(core drive cord retainer).... 
5A70404 Grommet, rubber (speaker mtg) 
14A690545 Insulator, armite (pointer brack- 

et mtg) 
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MOTOROLA PAGE 20-105 

Part 
Number Description 

14A690534 Insulator, armite (tone switcn 
mtg) 

14A690535 Insulator, termite (volume control 

and bandewitch mtgL 

14A690548 Insulator, bakelite (volume control 

and bandswitch mtg) 
439751 Lockwasher, int-ext: #8; etl; cad 

pl (pulley assembly mtg) 

2S7005 Nut, hex: 6-32 x 1/4; stl; nkl pl 
(L-6 and L-9 core mtg and 

pointer detent) 

257051 Nut, hex: 3/8-32 x 9/16; Palnut; 
stl; cad pl (volume control and 

bandewitch mtg) 
28A690552 Plug, 2 -prong (power input) 
28A690615 Plug, 4 -pin (antenna input) 
1x691184 Pulley Assembly, pointer drive; in- 

cludes large and small pulley 
spot-welded together 

49A690562 Pulley, cord drive: brass 
9A470980 Receptacle, loop lead 
5S8497 Rivet: .088 x 1/8; stl; nkl pl 

(single anti -rattle clip mtg). 

557771 Rivet: .088 x 3/16; stl; nkl pl 
(7 -prong tube socket mtg)... 

5S7774 Rivet: .088 x 1/4 stl; nkl pl 
(9 -prong tube socket mtg) 

507701 Rivet: .122 x 3/16 stl; nkl pl 
(tone switch insulator, antenna 
input receptacle and power input 
receptacle mounting) 

5S7707 Rivet: .122 x 5/32; etl; nkl pl 
(terminal strip and tube shield 
mtg) 

5K13896 Rivet, shoulder 
3S7205 Screw, machine: 8-32 x 1/4 slotted 

hex head; locking type; stl; cad. 

pl (gang mtg) 
3S7163 Screw, machine: 8-32 x 1/4 plain 

hex head; stl; cad pl (pulley 
assembly mtg) 

3S488011 Screw, machine: 8-32 x 5/8 slotted 
hex head; locking type; stl; cad 
pl (speaker mtg) 

3S2695 Screw, sheet metal: #6 x 3/16 PKZ 
plain hex head; stl; cad pl 

(tuner bracket mtg) 

3S3398 Screw, sheet metal: #6 x 3/8 PKZ 
plain hex head; etl; cad pl 
(pointer brackets assembly 
mtg) 

35490325 Screw, sheet metal: #6 x 1-1/8 
PKZ plain hex head; etl; cad pl 
(rectifier mtg) 

3S9700 Setscrew: 6-32 x 3/16 Allenhead; 
stl; cad pl (core drive pulley mtg) 

357103 Setscrew: 8-32 x 1/8 Allenhead; stl; 

cad pl (pointer shaft adj) 
1x690722 Shaft and Arm Assembly, tone. control. 

1X690739 Shaft and Pulley Assembly, pointer 
drive 

1A690738 Shaft and Sleeve Assembly, pointer 
detent 

47K690573 Shaft, tuning 
26x485936 Shield, coil (for T-3, T-4, T-5 

e T-6) 
26A481521 Shield, tube: spring 
9x484167 Socket, tube: 7 -prong 
9A485495 Socket, tube: 9 -prong 

Ref. 

No. 

Part 

Number 

41A690598 

41A690732 

41A14244 

311(85348 

31x86126 

31K470746 

31x470747 

4A21941 

4A73639 

4A691006 

4S7578 

4S1765 

4K690572 

2x690571 

4A690729 

CABINET PARTS 

16E690503 

or 16K691189 

13C690581 
30x21859 
15A690556 
34D690590 
36K690586 

or 36K691190 

36x690585 

or 36K690668' 

52A690553 

9A15907 
9x690618 

5S7703 

3S3375 

35488098 

15A690616 

2A580844 

31A470403 

431771 

MODELS 79XM21 , 
79XM22; Ch. HS -168 

Description 

Spring, coil (L-6 and L-9 core 

mtg) 
Spring, compression (pointer 

detent) 
Spring, tension (core drive, cord 

tension and cord compression) . 

Strip; terminal: 1 insulated lug, 

#2 mtg 
Strip, terminal: 2 insulated luge, 

2 mtg 
Strip, terminal: 3 insulated luge, 

e2 mtg 
Strip, terminal: 5 insulated luge, 

#3 mtg 
Washer, "C" (shaft and pulley 

assembly retainer) 
Washer, "C" (tuning shaft and tone 

control shaft & arm retainer). 
Washer, double ''D": copper pl 

(pulley assembly mtg) 

Washer, flat: 5/16 x .130 x .025 

thick; brass (pointer brkt mtg) 

Washer, flat: 1/2 x 147 x .015 

thick; stl; cad pl (pointer de - 

tent) 
Washer, shoulder: fibre (pointer 

bracket mtg) I 

Washer, shoulder: fibre (volume 

control & bandswitch mtg) 

Washer, spring: phosphor bronze 

(pointer detent) 

Cabinet, table model: molded; 

green (79M21) 
Cabinet, table model: molded; 

walnut -mahogany (7922) 
Cloth, grille 
Cord, line & plug: 9 ft long 

Cover, power receptacle 

Escutcheon and dial scale 

Knob, tone and tuning control: 

green (79M21) 
Knob, tone and tuning control: wal- 

nut -mahogany (79M22) 
Knob, on -off and band selector: 

green and brass (79M21) 
Knob, on -off and band selector: 

walnut -mahogany (7922) 
Pointer, dial 
Receptacle, 2 -prong (power input) 

Receptacle, 4 -pin (antenna input) 

Rivet: .122 x 7/32; stl; nkl pl 

(cover mtg) 
Screw, sheet metal: #6'x 5/16 PKZ 

plain hex head; stl; cad pl 

(power receptacle mtg) 

Screw, sheet metal: #8 x 3/8; 

type 25; plain hex head;' stl; cad 

pl (chassis and back mtg) 

Shell, antenna receptacle and in- 

sulator 
Speednut: 1/8" diameter (escutcheon 

mtg) 
Strip, terminal: 3 screw; with 

shorting bar 
Washer, flat: 5/16 x .203 x .016 

thick: stl; cad pl (back mtg) 
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MOTOROLA PAGE 20-107 
MODEL 309 

11 

C-5 

L- 

T-2 

SP -1 

V-4 
¢502ßT 

T-1 

5 
6VV6GT 

101 18 

V-6 20 
XSGT 21Ö G-1 2 C-17 

V-3 
6SK7GT 

6SA7GT 

C-9 

R -f 

TUNER 
MT -69 

-1 

113 

C-3 

C-2 

104 
C-1 

13 

C -E 

660116 

,LS -1 

T-3 
203 

209 

3,30 

207 

22 

I-1-- 
21- 

212- 
35,31 

20 
103 

19 

106 
114 

7 

e 

"1 -11e - 

y.2_21 
11o / R-3-- 

G-8 

104 
C-7--++iy 
C-4 -11mt 

C-17 

V- 

23 
R-14 

36- 

T-3 

5,9 

FIGURE 2. PARTS LOCATIONS 

ALIGNMENT 
Connect a low range output meter across speaker 

voice coil and set volume control at maximum. For 

greatest accuracy, keep output of receiver at ap- 

proximately 1 watt (1 watt : 1.79 volts on output 
meter) throughout alignment by reducing signal gen- 

erator output as stages are brought into alignment. 
Use a small fibre screwdriver when aligning IF and 
diode transformers. A special tool, Motorola Part 

STEP 
GENERATOR 
CCNNECTIGN 

IF ALIGNMENT 
1. .1 mf 6SA7 Grid (pin 

#8) 

RF- ALIGNMENT 
2. See Fig. 

3 

3. 

Antenna recep- 
tacle through 
dummy. 

n n 

POINTER ADJUSTMENT 
4. 

n 

GENERATOR 
FREQUENCY 

455 Kc 

1605 Kc 

1300 Kc 

600 Kc 

MINER 
SET 'ID 

207 
205 

in 201 
.. ...210 

-12 377-`. R-7 

G-14 20.H9t 

1R 
c-2í2 

R 8 
R ;0 

4 
V-3 
-1 

imm.4 

R-13 
R-12 
V-5 
R-11 
R-6 
G 10 

//1G-16 

L-3 
G-13 

V-6 

R-5 

R 

24 

No. 66A76278, is required for adjusting the tuner 

cores. IMPORTANT: Do not push in on the align- 

ment tool when adjusting the tuner cores; the 

slightest inward pressure may move tuner carriage 
and result in inaccurate alignment. Remove re- 

ceiver top and bottom covers and the escutcheon and 

dial scale assembly to expose all' adjustments. 

ADJUST 

High frequency 1, 2 

end (cores out) 3 & 4 

High frequency 5, 6 

end; cores & 7 

should project 

1-1/4" from 

cans.(Screw out) 

1300 Kc per 

Fig. 4 

Tune far 
maximum. 

8, 9 

& 10 

REMARKS 

Peak for maximum in order indicated. 
Check by repeating procedure. 

Peak for maximum in order indicated. 

Replace dial scale & set pointer to 

600 Kc by means of pointer adjustment 

screw. 

5. With receiver installed in car, the antenna fully extended and dial set to approximately 1400 Kc, adjust an- 

tenna trimmer (7) for maximum volume of a weak station or noise between stations. 
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MODEL 309 

160 
TO SIGNAL ---J' 
GENERATOR.- T--- 1 

PLUG TO FIT RECEIVER 
ANTENNA RECEPTACLE 

TO RECEIVER 
+ANTENNA 

RECEPTACLE 

METAL SHIELD CAN 
MUST BE ATTACHED 

TO PLUG 

FIGURE 3. DUMMY ANTENNA 

ANT CORE 
1300 KC 

OSC. CORE 
1300 KC 

RF CORE 
1300 KC OF CHASSIS FRONT 

REF. 
NO. PART NO. 

CHASSIS PARTS - ELECTRICAL 

CAPACITORS 
C-1 21K87136 
C-2 8C4529 
C-3 20A485652 

C-4 8K14791 
C-5 8K472035 
C-6 20A481526 

C-7 21K70720 
C-8 21K74661 
C-9 20A580113 

C-10 8K13514 
C-11 8K17028 
C-12 21R6543 
C-13 8K12840 
C-14 8K472754 
C-15 8K23690 
C-16 2186543 
C-17 23A485677 

C-18 8K71909 

FUSE 
F-1 65A10266 

VIBRATOR 
G-1 4883333 

DIAL LIAIT 
I-1 65X10867 

COILS 
L-1 248580570 
L-2 24K580571 
L-3 246580569 
L-4 24K580706 
L-5 24A472535 

DESCRIPTION 

RF TRIM.O 
1605KC 6 

OSC. tRIM 
1605 KC 

ANT. TRIM 
1605 KC 

SET TO 5/16' OF 
MAXIMUM TRAVEL- 1, 

FOR 1300 KC 

MAXIMUM TRAVEL 
FOR CARRIAGE 

POINTER ADJ. 
SCREW 

FIGURE 4. TUBE & TRIMMER LOCATIONS 

REPLACEMENT 

Ceramic: 200 mmf 500V 
Paper: .006 mf 100V 
Trimmer, mica: 50 to 280 mmf 
500V 

Paper: .05 mf 400V 
Paper: .1 mf 100V 
Trimmer, mica: 20 to 180 mmf 
500V 

Molded: 5 mmf 500V 
Ceramic: 50 mmf 300V 
Trimmer, mica: 240 to 300 mmf 

500V 
Paper: .05 mf 100V 
Paper: .5 mf 100V 
Mica: 250 mmf 500V 
Paper: .006 mf 1600V 
Paper: .01 mf 100V 
Paper: .01 mf 400V 
Mica: 250 mmf 500V 
Electrolytic: 15-10-20 mfd/ 

350-350-25V 
Paper: .004 mf 400V 

Fuse: 10 amp 

Vibrator: 4 -pin; non -sync 

Bulb: 6.3V; .25A; tubular; 

bayonet base; 944 

Coil, antenna 
Coil, HE 
Coil, oscillator 
Choke, RF 
Choke, hash 

PARTS LIST 
REF. 
NO. PART NO. DESCRIPTION 

SPEAKER 
LS -1 508580759 or 

508590079 Speaker: PM; 5-1/4"; 3.2 ohm 
voice coil 

RESISTORS 
Note: All re 

unless 
R-1 686032 
R-2 686075 
R-3 686012 
R-4 685614 
R-5 685614 
R-6 68476012 
R-7 18A485612 

R-8 6R6004 
R-9 6R6122 
R-10 6196032 

R-11 6R6015 
R-12 6R6390 

R-13 6R6406 
R-14 6132005 

SPARK PLATE 
SP -1 1A485606 

IF TRANS 
455 KC 

TOP 

BOT 

DIODE TRANS 
455 KC 

TOP 

BOT 

VOLUME 

POWER SW. 

Exch. 

sistors are carbon insulated type 
otherwise specified. 
470,000 20% 1/2W doz. 

100,000 20% 1/2W doz. 

33,000 20% 1/2W - 
doz. 

56 10% 1/2W doz. 

56 10% 1/2W doz. 

3,900 10% 2W 
Volume Control: .5 meg; in- 
cludes on -off switch 

1 meg 20% 1/2W doz. 

4.7 meg 20% 1/2W doz. 

470,000 20% 1/2W doz. 

220,000 20% 1/2W doz. 

180 10% '1W each 
doz. 

22 10% 1/2W doz. 

1500 10% 2W 

TRANSFORMERS 
T-1,2 248485553. 
T-3 25C485630 
T-4 25870171 

Spark Plate Assembly 

IF and Diode: 455 Kc; complete 
Power Transformer 
Output Transformer 

CHASSIS PARTS - MECHANICAL 

1 42A485548 

2 42A4215 
3 9K14906 

Clip, coil can mtg (T-1 & T-2 

mtg) doz. 

Clip, vibrator grounding doz. 

Insulator, electrolytic mtg: 
armite doz. 

John F. Rider 
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MODEL 309 

REF. 
NO. PART NO. DESCRIPTION 

4 9(580705 Lead, fuse: complete with 10 
amp fuse 

5 4S7666 Lockwasher, ext: #6; stl; 

cad pl (power trans mtg) .per/c 

6 4S7650 Lockwasher, int: #6; stl; 

cad pl (dial light mtg) per/c 

7 2A78005 Nut, floating: with ear (on 

tuning shaft) 
$ 2A77596 Nut, floating: without ear 

(on tuning shaft) 

9 2S7005 Nut, hex: 6-32 x 1/4; stl; 

cad pl (power trans mtg) per/c 

10 2S7051 Nut, hex: 3/8-32 x 9/16; stl; 

cad pl (vol.cont mtg) doz. 

11 1X580165 Plate and Stud Assembly 
(pointer adj plate) 

12 1X580163 Pointer and Drive Plate 
Assembly 

13 9A472148 Receptacle, antenna contact 

14 5S7706 Rivet: .122 x 1/8; stl; nkl 

pl (dial light mtg) per/c 

15 5S7707 Rivet: .122 x 5/32; stl; nkl 

pl (tube socket mtg) per/c 

16 5S7701 Rivet: .122 x 3/16; stl; nkl 

pl (vibrator socket, output 

trans and spark plate assem 

mtg) per/c 

17 5S7703 Rivet: .122 x 7/32; stl; nkl 

pl (electrolytic wafer 

mtg) per/c 

18 3S1921 Screw, machine: 2-56 x 1/8; 

slotted binder head; stl; 

cad pl (pointer plate mtg 

and pointer adjustment 
screw) per/c 

19 3S7454 Screw, sheet metal: #8 x 1/4; 

plain hex head; stl; cad pl 

(tuner mtg) per/c 

20 47A485650 Shaft, drive (tuning shaft) 

21 60(25753 Shield, light 
22 9(580609 Socket, dial light: includes 

mtg bracket 

23 9A6788 Socket, tube: octal 

24 9A70208 Socket, tube: 4 prong (for 

vibrator) 

25 41A77592 Spring, compression (tuning 
shaft) doz. 

26 41A472659 Spring, torsion (pointer 
assembly) 

27 46A485622 Stud, drive plate mtg doz. 

28 46A580076 Stud, pointer mtg doz. 

30 9A12705 Wafer, electrolytic mtg: 
bakelite doz. 

31 41(24124 Washer,'C'(drive shaft re- 
tainer) doz. 

32 4(70015 Washer, 'C' (pointer mtg and 

carriage plate stop) per/c 

33 4S488235 Washer, flat: 3/8 x 3/32 x 

.010 thick; stl; cad pl 

(pointer plate mtg) doz. 

34 4S1719 Washer, flat: 3/8 x 9/64 x 

.030 thick; stl; cad pl 

(pointer mtg) per/c 

35 4(580572 Washer, spring (drive shaft 

play takeup) doz. 

36 39A26068 Wiper, grounding: spring'brass 
(grounds chassis to top 

cover) doz. 

TUNER PARTS - MECHANICAL 

Note: Coils and trimmers are includes in the 

Electrical Chassis Parts list. Drive 

shaft parts are included in the Mechan- 

ical Chassis Parts List. 

REF. 
NO. PART NO. DESCRIPTION 

101 1X580162 Carriage Plate Assembly: in- 

cludes bakelite core insu- 

lator & slider spring .. 

102 46(489214 Core, iron and screw (specify 

color coding on oldr,core When 

ordering) 

103 42A70184 Clip, core adjustment doz. 

104 5K580503 Grommet, rubber (ant & RF coil 
mtg) doz. 

105 5(580504 Grommet, rubber(oscillator 
coil mtg) doz. 

106 14A485602 Insulator, core: bakelite; 

2-11/16 x 1-1/8 

107 5S8497 Rivet: .088 x 1/8; stl; nkl 

pl (terminal strip and slider 

mtg) per/c 

108 5S7770 Rivet: .088 x 5/32; stl; 

nkl pl (core insulator mtg)Qer/c 

109 5S6819 Rivet: .122 x 1/8; sti, nkl 

pl (shield mtg) per/c 

110 26A580546 Shield, coil 

111 41A485649 Spring, core per/c 

112 41A580079 Spring, slider doz. 

113 31A485605 Strip, terminal: 2 insulated 

lugs, #2 mtg 

114 4A70956 Washer, core insulator: 1/4 

dia; bakelite per/c 

HOUSING PARTS 

201 7A485608 Bracket, receiver mtg (on 

escutcheon) 
202 7A72256 bracket, receiver mtg (on 

rear of housing shell) 

203 15(485664 Cover, bottom: less speaker 

204 15K485663 Cover, top 

205 1X580019 Escutcheon & Bracket Assembly 

206 7A485674 Frame, dial scale retainer 

207 36(580548 Knob, control 

208 2S7988 Speednut (dial scale mtg) doz. 

209 2S490009 Speednut (speaker mtg) per/c 

210 5S7765 Rivet: .187 x 7/32; stl; nkl 

pl (receiver rear bracket 

mtg) doz. 

211 34B485628 Scale, dial: glass 

212 3S8114 Screw, sheet metal: #8 x 1/4; 

slotted acorn head; antique, 

copper finish (housing screws 

and escutcheon mtg) doz. 

MOUNTING PARTS AND ACCESSORIES 

301 7A484424 Bracket"and Stud Assembly (re- 

ceiver mtg) 

302 8A4491 Capacitor, noise suppression 

(generator cap) 

303 4S7688 Lockwashei', int-ext: 1/4; 

stl; cad pl (receiver mtg)doz. 

304 2S7022 Nut, hex: 1/4-20 x 7/16; stl; 

cad pl (receiver mtg) doz. 

305 3S8109 Screw, sheet metal: #8 x 3/8; 

PKZ; slotted acorn head; stl; 

cad pl (receiver mtg to in- 

strument panel) doz. 

306 3S7295 Screw, machine: 1/4-20 x 3/4; 

plain hex head; stl; cad pl 

(receiver mtg to receiver mtg 

strap) doz. 

307 3S9694 Screw, machine: 1/4-20 x 1-1/2; 

plain hex head; stl; cad pl 

(receiver mtg to car firewall) 
doz. 

308 42A485718 Strap, receiver mtg, 

309 6A4141 Suppressor, noise (distributor) 

©John F. Rider 
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MODEL 609 

REF. 
NO. PART NO. DESCRIPTION 

CHASSIS PARTS - ELECTRICAL 

CAPACI7UkS 
C-1 21677562 

C-2 8A4529 
C-3' 20K472613 

C-4 
C-6 
C-7 

C-8 
C-9 
C-10' 

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 

8A13514 
21X70720 
20K472613 

8K13166 
8A17028 
?0K472612 

21R6513 
21A71872 
8A14791 
8A13514 
8A71910 
21R6513 
8A19133 
8A13514 
8A12840 
8A472035 
21K478410 
8A71911 
8A71909 
8A71910 
23A473015 

REPLACEMENT 

Ceramic: 100 mmf 500V 

Paper: .006 mf 100V 

Trimmer, variable mica: range 

50 to 180 mmf; with bracket 

Paper: .05 mf 100V 

Molded: 5 mmf 500V 

Trimmer, variable mica: range 

50-180 mmf; with bracket 

Paper: .1 mf 400V 
Paper: .5 mf 100V 

Trimmer, variable mica: range 

30 to 60 mmf; with bracket. 

Mica: 50 mmf 300V 

Ceramic: 400 mmf 5% 500V 

Paper: .05 mf 400V 

Paper: .05 mf 100V 

Paper: .006 mf 400V 

Mica: 50 mmf 300V 

Paper: .5 mf 100V 

Paper: .05 mf 100V 

Paper: .006'mf 1600V 

Paper: .1 mf 100V 

Ceramic: 1000 mmf 500V 

Paper: .03 mf 400V 
Paper: .004 mf 400V 

Paper: .006 mf 400V 

Electrolytic: 30-30-20 mf/ 

350-300-25V 

C4PACI7OR-RESIST)R 
CR -1 21A472571 Capacitor -Resistor: 100 mmf- 

47,000 ohms -100 mmf 

FUSE 

F-1 65K4637 

VIBRATOR 
G-1 48B3333 

OILS 
L-1 & 
L-2' .24B71881. 

L-3 24B71879 

L-4 24B70227 

L-5 24A472535 

Fuse: 20 Amp (3AG) 

Vibrator, non -sync: 4 -pin .. 

RF & Antenna coil (specify 

color of paint dots on old 

coil when ordering) 
Oscillator Coil (specify 

color of paint dota on old 

coil when ordering) 

Osc. padder coil: complete 
with iron tuning core 

Choke, hash' 

RESISTORS 

Note: All resistors are 1/2 watt, 20% insulated, carbon 

type unless otherwise specified. 

R-1 686032 
R-2 683992 
R-3 18K77552 
R-4 6R6075 
R-5 6R6056 
R-6 6R476060 
R-7 6R6010 
R-8 6136001 

R-9 6R3992 
R-10 6R6075 

470,000 doz. 

150 doz. 

ohm 
duz. 

doz. 

Control, sensitivity: 700 

100,000 
47,000 
10,000 2W 
330 doz. 

68,000 doz. 

150 dOz. 

100,000 doz. 

3S7454 Screw, sheet metal: 48 x 

1/4 PKZ plain hex head; 

cad pl (tuner mtg) 

3S3397 Screw, sheet metal: 48 x 

5/16 PKZ plain hex head; cad 

pl (pwr. trans. mtg) 

47B480768 Shaft & Coupling Assembly (for 

vol. cont) 

1A71049 Shield & Sleeve Assembly (for 

T-1 & T-2) 

PARTS LIST 
REF. 
NO. PART NO. DESCRIPTION 

R-11 685614 56 10% 
R-12 685614 56 10% 
R-13 18A480773 Volume Control: 500,000; 

with SPST switch 

R-15 686004 1 meg 

R-16 6R6004 1 meg 

R-17 6B6161 1500 

R-18 686004 1 meg 

R-19 683927 2.2 meg 

R-20 6193949 470 

R-21 6R6054 10,000 
R-22 686032 470,000 

R-23 686015 220,000 
R-24 6R6336 270 10% 1W 

R-25 6R476004 
R-29 17K484497 

.SNITCHES 

S-1 1B70944 

S-2' 40670952 
S-3 - 

S-4' 40A472644 
S-5 1X78040 

SHIELD 
SH -1 30K472998 

SPARK PLATE 
SP -1 1X472624 

TRANSFORMERS 
T-1 & 
T-2 24B76553 

T-3 25870171 
T-4 25B472553 

TUNER 
1X472634 

CHASSIS PARTS - 

42A4215 

58A480774 

14A76883 
4S7650 

4S7657 

2S7007 
2S7051 

1X70646 
5S7771 

5S7706 

1,000 2W 

5.6 10% 1W: wirewound .... 

Solenoid Switch: with mtg plate 

Selector Switch 
Power Switch (part of volume 

control) 
Mute Switch 
Type MR6 Tone Relay 

Cable, volume control: 5" lg; 

single conductor 

Spark Plate Assembly 

Diode or IF, 455 Kc: complete 
with padding capacitors and 

tuning irdn corea, but less 

shield 
Output 
Power 

Tuner: ST -60 

MECHANICAL 

Exchange 

Clip, vibrator grounding ... 

Coupling, tinnerman shaft 
(on volume control) 

Insulator, contact: fibre 

Lockwasher: #6 internal; 
cad pl 

Lockwasher: }8 external; 
cad pl (tone relay mtg) 

Nut, hex: 8-32 x 1/4; cad pL 
Nut, hex: 3/8-32 x 9/16; cad 
pl (volume cont. mtg) 

Receptacle, antenna lead-in 

Rivet: .088 x 3/16 steel; nkl 

pl (miniature tube socket 
mounting) 

Rivet: .122 x 1/8 steel; nkl 

pl 

557707 Rivet: .122 x 5/32 steel; nkl 

pl 

'Part of 'Diner ST -60 

5S7701 

3S8140 

Rivet: .122 x 3/16 steel; 

nkl pl (vib. socket mtg) 

Screw, sheet metal: #8 x 

3/16 PKZ plain hex head; 
cad pl (tuner mtg & on vol. 

control shaft coupling set- 

screw) 

© John F. Rider 
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PAGE 20-118 MOTOROLA 
MODEL 709 
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PAGE 20-2 NOBLITT-SPARKS 

TïOliELS 253T, 254T, 
255T, 256T; Ch. RE -252 
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NOBLITT-SPARKS PAGE 20-3 
MODELS 253T, 254T, 
55T, 256T; Ch. RE -252 

ALIGNMENT PROCEDURE 

A. Connect to 117 V., AC line and turn set on with volume control at full volume. 

B. Connect signal generator high side through .05 of or larger condenser to 12SA7 grid. Connect low side of signal generatoi 
to Chassis. Connect output meter across speaker voice coil. 

C. Open variable condenser. 

D. With signal generator set at 455 Kc, increase output of generator until output is heard in speaker. Adjust IF trimmers 
until maximum output meter reading is obtained, reducing signal generator output as adjustment progresses so that final 
adjustment is made with lowest input consistent with good signal to noise ratio. 

E. With signal generator connected to a radiating loop and set to 16.20 Kc. adiust oscillator trimmer (C11B) on variable con- 
denser until output is maximum. Variable Condenser is to be fully opened during this adjustment. 

F. Set signal generator to 1400 Kc and rotate variable condenser until output is maximum. Adjust R. F. trimmer (C11A) on 

variable, condenser until output increases to a new maximum. Rotate variable condenser slightly to obtain another 
maximum output. Re -adjust trimmers until output is again a maximum. Repeat this cycle until no further increase in 
output can be obtained. Final adjustment to be made with a signal generator output at lowest level consistent with good 

signal to noise ratio. 

G. Set signal generator to 1000 Kc and tune radio to maximum output. Adiust variable condenser plates for maximum 
output. 

H. Set signal generator to 600 Kc and proceed as in G above. 

I. Set signal generator to 540 Kc and make sure that radio will tune to maximum output slightly before variable condenser 
is fully closed. 

J. Recheck alignment and calibration at 1400, 1000, and 600 Kc, making any necessary readjustments. 

K. Tune the variable condenser through its entire range to make sure it is not shorted at any point. 

TUBE LAYOUT 

ANTENNA LOOP 

12S A7 

TRAN. 

SPEAKER 

IIA VAR. 3 

IIB CON. 

u 
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PAGE 20-4 NOBLITT-SPARKS 

MODELS 253T, 254T, 
.255T, 256T; Ch. RE -252 

PARTS LIST 
Sch. Part No. Description Sch. Part No. Description 
Loc. Loc. 
Rl C20060-223 Resistor, 22,000 ohms, 1/6 W C11A, B C21948 Condenser, variable 
R2 C20060_472 Resistor, 4700 ohms, 1/4 W C12A, A22015 Condenser, electrolytic, 20-40 uf., 
R3, R7 C20060-474 Resistor, 470,000 ohms, 1/d W B, C 150 V., 20 uf, 25 V. 

R4 C21947 Volume control & switch, 2 megohms Ll AC21998-1 Antenna loop and rear cover assembly 

R5 C20060-475 Resistor, 4.7 megohms, 1/a W L2 AC21999-1 I. F. coil assembly 
R6 C20060-106 Resistor, 10 megohms, 1/4 W L3 AC22024 Oscillator coil assembly 
R8 C20060-105 Resistor, 1 megohm, 1/4 W Ti AC22014-I Output transformer assembly 
R9 C20070-122 Resistor, 1200 ohms, 1 W Spk. C21946 Speaker, 4" 
RIO 
Cl 
C2 
C3 
C4 
C5 
C6 
C7, C8, 

C20060-151 
C20226-102 
C20067-503 
C20068-503 
C20068-103 
C20069-502 
C2p067_103 

Resistor, 150 ohms, 1/d W 
Condenser, .001 uf., 350 V., Ceramic 
Condenser, .05 uf., 200 V., P. T. 
Condenser, .05 uf., 400 V., P. T. 
Condenser, .01 uf., 400 V., P. T 
Condenser, .005 uf., 600 V., P. T. 
Condenser, .01 uf., 200 V., P. T. 

A20077-3 

A20258-1 
°A21993-1( 
A22016 
°AA22114-1 
°AA22114-2 
°AA22115-1 

Grommet, rubber, variable 
condenser mtg. 

Socket, tube, molded, plain 
) Knob, volume 

Carton, complete with fillers 
& 4 Cabinet assembly, walnut and black 
& 3Cabinet assembly, ivory and green 
( )Knob, tuning 

C9 C20226-221 Condenser, .00022 uf., 350 V., Ceramic 
A19138_1 Spacer eyelet, variable condenser 

mounting 
CIO A21843 Condenser, .00005 uf., 350 V., molded B20254-1 Line Cord & Plug assembly 

°Be sure to use the proper dash number as outlined in the chart below w hen ordering colored parts: 

MODEL CABINET VOLUME KNOB TUNING KNOB 

254-T 
Walnut 

AA22114-1 
Walnut 

A21993-1 
Rust 

A22115-1 
Rust 

255-T 
Ivory 

AA22114-2 
Ivory 

A21993-2 
Old Rose 

A22115-2 
Old Rose 

256-T ÁA22114-3 A21993-3 A22115-3 
Green Green Cream Cream 
253-T AA22114-4 A21993-4 A22115-4 
Black Black Fern Green Fern Green 

LI 

R90 

C3 

C9 
C 

CI 
02 

L3 

R5 

BRIO 

CI 

012 
R4 

U 
LOCATION OF PARTS UNDER CHASSIS 
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NOBLITT-SPARKS PAGE 20-5 

ELECTRICAL AND MECHANICAL 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, 35 Watts 

POWER OUTPUT 
Type: Beam tube 
Undistorted .8 Watts 
Maximum 2.5 Watts 
Plate load 2000 ohms 

MODEL 341.T,1 

Ch. RE -274' 

LOUD SPEAKER 
Type: Permanent magnet 
Size: 4 inch 
Voice coil impedance 3.2 ohms 

CHASSIS FEATURES 
Automatic Volume Control 
Underwriters Listed 

OPERATING CONTROLS 
1. Upper knob Tuning 

Tuning ratio 1:1 
2. Lower knob ON-OFF & Volume 

PHYSICAL DIMENSIONS 
Length 6% inches 
Width 5 inches 
Depth 4% inches 

HOW TO ORDER PARTS 

Replacement parts should be ordered by Arvin part number, description and model number of receiver from your Arvin 
Distributor. The Distributor will order direct from the factory, except in the case of tubes, which should be obtained 
through regular tube distribution channels. 

REF. PART 
NO. NO. 

DESCRIPTION 

R1 C20060-475 Resistor, 4.7 Megohms 
R2 Part of ( A21642 Resistor, 1 Megohm 

Capristor) 
113 C20060-151 
R4 C20060-223 
RS C20060-334 
116 C20060-156 
117 B18587 
118 C20060-474 
R9 A19177 
R10 C20070-222 
R11 C20080-150 
CR -1 A21642 

Cl, C2 
C3, 
C4 

C22047 
C2.0067-503 
C20068-503 

watt 

Resistor, 150 ohms, 1/ watt 
Resistor, 22,000 ohms 1/4 watt 
Resistor, 330,000 ohms, 1/4 watt 
Resistor, 15 megohms 1/4 watt 
Volume Control & Sw. 2 megohms 
Resistor, 470,000 ohms 1/4 watt 
Resistor, 47 ohms 1 watt 
Resistor, 2,200 ohms 1 watt 
Resistor, 15 ohms 1/4 watt 
Capristor, .002 uf. condenser & 1 

megohm resistor 
Condenser, variable 
Condenser, .05 uf, 200 Volt 
Condenser, .05 uf 400 Volt 

PARTS LIST 

REF. PART 
NO. NO. 

C6 
C7 
C8 
C9 
C10 C11 
C12 
T1 
T2 
T3 
T4 

Spk. 

A21643 
A21645 
C20068-202 
C20203-103 

A19178 

AC 18255-1 
AC18256-1 
AC18257-1 
AC18258-1 
D16511-4 
C22028-6 
A18262-8 
C21626 
A22058 
B20257-1 
A21992 

DESCRIPTION 

Condenser, .00005 uf 
Condenser, .0001 uf 
Condenser, .002 uf 400 Volt 
Condenser, .01 uf 350 Volt Ceramic 
Condenser, 40 uf 150 Volt - 
Condenser, 20 uf 150 Volt - 
Condenser, 20 uf 25 Volt 
Coil Antenna 
Coil Oscillator 
Coil IF 
Output Transformer 
Cabinet, Sandel wood 
Knob Tuning 
Knob Volume 
Speaker 
Carton with fillers 
Line Cord & Plug Ass'y. 
Compression Spring on Tuning Knob 
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PAGE 20-6 NOBLITT-SPARKS 

MODEL 341T, 
Ch. RE -27L. 

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 output 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 _ _. 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 uf Antenna lug G2 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. 

OL TLINE FOR TUBE LAYOUT LOCATION OF PARTS UNDER CHASSIS 

1) 
ANTENNA I -Ì 

HANK 1 

IND IC ATE S 
GROUND TO 

CHASSIS BASE 

C3 
As 

I 

SCHEMATIC CIRCUIT DIAGRAM 

I2 SA7 IOo VOLTS 
100 VOL T 

3 

I2SQ7 r -'i 50L6GT T4 
120 VOI Tsr-1 

COQ 1 

I 

R2 
ILI 

lª o 
54 
22K 

A04 

R7 
2 MEG. 

2 RI 
47 
MEG 

R6 
< 15MEG 

C0D1 
C7 

470K 

R8 
2 

R3 
ISO 

C9 
.01 

L 

FLOATING GRC IND R5 
350K 

.0001 

T 
C4 
G5 

C7 

4 

Óv 

C11 

20 

R 10 
2.2K 

R9 
47 10 

40 

35Z5GT R11 15 

125 VOLTS 

SPKR 

ii 

CODE 
M- ME CORM 
K = 1000 OHM 
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NOBLITT-SPARKS PAGE 20-7 

I 1/2 TURNS 

MODELS 350P, 
351P; Ch. RE -267 

DIAL STRINGING ARRANGEMENT SPECIFICATIONS 
FREQUENCY RANGE 

Broadcast 540-1600 kc 
IF 455 kc 

TUBES AND FUNCTIONS 
1U4 RF Amp. 
1R5 Mixer -oscillator 
1U4 IF Amp. 
1U5 DET-AVC AF Amp. 
3V4 Output 

POWER SUPPLY 
1. 90 V. B Battery, Eveready 

Equal. 
6. 11/2 V. C Size Flashlight Cells, 9 
Or 115 Volts AC or DC, 16 Watts 

POWER OUTPUT 
Undistorted .2 Watt Length 
Maximum .3 Watt Height 
Plate Load 10,000 ohms Depth 

Models 350P & 351P are identical 
Model 351P is Jade Green. 

A. 

B. 

C. 

D. 

E. 

F. 

LOUD SPEAKER 
Type: Permanent magnet 
Size: 4 Inch 
Voice coil impedance 3.2 Ohms 

CHASSIS FEATURES 
Automatic Volume Control 
Built-in Loop 
Underwriters listed. 

Minimax, No. 490 or OPERATING CONTROLS 

Volts total 
1. Left knob On -Off Sw & Volume 
2. Right knob Tuning 

PHYSICAL DIMENSIONS 
91/2 inches 
7% inches 
4% inches 

except for the Color of the Cabinet and Dial Backing plate. 
ALIGNMENT PROCEDURE 

Connect to 117 V. AC line and turn set on with volume control at full volume. 
Connect output meter across speaker voice coil. (Output meter reading to indicate 50 MW, standard output is .4 volt). 

With variable condenser closed set pointer to end mark, (bottom hole) on dial back. 
Connect signal generator high side through .05 of or larger condenser to high side of loop or variable condenser. Connect signal generator low side to floating ground of the receiver. 
Open variable condenser. 
With signal generator set at 455 Kc., increase output of generator until output is heard in speaker. Adjust I. F. 
trimmers Al, A2, A3 and A4 until maximum output meter reading is obtained, reducing signal generator output as 
adjustment progresses so that final adjustment is made with lowest input consistent with good signal to noise ratio. 
NOTE: If no signal can be heard with signal generator connected at at D above, connect high side to terminal 6 
of 1R5 tube, through condenser as at D, and proceed as before. 

Model 350P is Blue Green, 

G. With signal generator at 455 Kc and connected as in D above, adjust R. F. transformer coupling condenser A5 until 
output meter reading is a minimum. Final adjustment is to be made with high signal input so that an accurate 
adjustment can be made. 

H. With signal generator connected to radiating loop and set to 1620 Kc adjust oscillator trimmer A6 on variable con- 
denser until output is maximum. Variable condenser is to be fully opened during this adjustment. 

I. Set signal generator to 1400 Kc and rotate variable condenser until output is maximum. Adjust R. F. trimmer A7 
on variable condenser until output increases to a new maximum. Rotate variable condenser slightly to obtain another 
maximum output. Re -adjust trimmer until output is again a maximum. Repeat this cycle until no further increase 
in output can be obtained. 

NOTE: When adjusting A7 R. F. Trimmer, make sure the set loop is the same distance from and in the same 
position with respect to the chassis and batteries as it would be when the set is mounted in the cabinet with the back 
closed. 

J 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 ineffecctive. 
The sensitivity of this set should be approximately 180 uv/meter with 400 cycle 30% modulation and 50 milliwatt 

(.4 volt) output. 

o John F. Rider 
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MODELS 350P, 
351P; Ch. RE -267 
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MODELS 350P, 351P, 350 -UP, 
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PAGE 20-10 NOBLITT-SPARKS 

MODELS 350 -UP, 351 -UP; 
Ch. RE 267, 

SUBJECT: Circuit and Model Number Changes. 

Change covered in this supplement. 

1. Circuit change to reduce hum, prevent oscillation and improve reception. 
2. Model number changes (350 -UP and 351 -UP) to comply with Underwriters' 

Lab requirements. 

The following changes were made in production and can be used as repair measures 
on sets of earlier production now in the field. 

Hum Reduction. 

The 100 mfd. 10 V. section of the Electrolytic Condenser was changed from the 
end of the 3V4 filament (Pin #1) to the center tap of the 3V4 filament. (Pin #5) 
and a .5 mfd, 200 V. Condenser (Part #A22388) was added across the 1850 ohm metal 
clad 10 watt Resistor, R9. This Resistor is mounted on the front chassis flange. 

To make this change in the field, remove the two yellow wires from the 100 mfd. 
10V. lug on the Electrolytic Condenser (C18C). Connect these two wires together, 
placing the joint so that it can not touch anything. Then connect a piece of 
wire from this condenser lug to #5 pin of the 3V4 socket. Connect .5 mfd. 200 
V. Condenser (Part #A22338, chosen for its small size due to space limitations) 
to the two lugs on the metal clad resistor. 

Oscillation Prevention. 

The AVC characteristics were modified to prevent oscillation and improve 
reception, by adding a 100,000 ohm, 1/3 watt Resistor, R18 (Part #C20271-104) 
connectedlfrom Pin #1 of lU4 R.F. amplifier to the lug on the variable condenser 
mounting screw (AVC). 

Model Number Changes. 

A 22 ohm fusing resistor was added in series in the high side of the AC line 
to the Selenium Rectifier, to comply with Underwriters' Lab. requirements. 
All sets having this change will be designated as Model 350 -UP or 351 -UP. 

Precautions which should be taken to prevent excessive hum and audio feed back. 

1. See that the AC lead along back chassis flange is dressed along the 
edge of the chasis flange, as far away from the bottom end of the 
I. F. transformer and associated leads as possible. 

2 See that the audio coupling condenser connected to center lug on the 
volume control is separated as much as possible from the output trans- 
former leads, and the black molded 2 watt, 82 ohm resistor, R10. 

3 See that the output transformer leads are not behind the speaker near 
the 1U5 tube. 

@John F. Rider 
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NOBLITT-SPARKS PAGE 20-11 

POWER SUPPLY 
105-125 Volts, AC -DC, 35 Watts 

POWER OUTPUT 
Undistorted 1.2 Watts 
Maximum 3 Watts 
Plate load 2000 Ohms 

MODELS 356T, 357T; 
Ch. RE-2?3 

SPECIFICATIONS 

FREQUENCY RANGE 
Broadcast 540-1800 kc 
IF 455 kc 

TUBES AND FUNCTIONS 
12SA7 Mixer -oscillator 
12SK7 IF amp. 
12SQ7 _ DET-AVC AF Amp. 
50L8GT/G Output 
35Z5GT/G Rectifier 

LOUD SPEAKER 
Type: Permanent magnet 
Size: 4 Inch 
Voice coil impedance 3.2 Ohms 

CHASSIS FEATURES 
Automatic Volume Control 
Built-in Loop 

OPERATING CONTROLS 
1. Left knob bN-OFF Sw and Volume 
2. Right knob Tuning 

PHYSICAL DIMENSIONS 
Length 8% inches 
Height 8 inches 
Depth 5% inches 

Models 356T & 357T are identical except for Color, 358T is Sandalwood, 357T is Willow Creen. 

POSITION OF POWER CORD PLUG 
On AC, the power cord plug should be tried in both its possible positions in the receptacle, and left in the position that 
gives least hum. On DC, the receiver will work in only one position of the plug in its receptacle. 

THE ANTENNA 
This receiver has a built-in loop which gives satisfactory reception in most locations. If the receiver is located some 
distance from a broadcasting station, or where the electrical interference is high, an outside antenna connected to the 
pickup lead on the loop, will improve reception. 
This receiver is designed to operate without a ground connection and no attempt should be made to use one. 

ALIGNMENT PROCEDURE 
A. Connect to 117 V., AC line and turn set on with volume control at full volume. 

B. Connect signal generator high side through .05 of or larger condenser to 12SA7 grid. Connect low side of signal gener- 
ator to Chassis. Connect output meter across speaker voice coil. 

C. Open variable condenser. 

D. With signal generator set at 455 Kc, increase output of generator until output is heard in speaker. Adjust IF trimmers 
Al, A2 & A3 until maximum output meter reading is obtained, reducing signal generator output as adjustment progresses 
so that final adjustment is made with lowest input consistent with good signal to noise ratio. 

E. With signal generator connected to a radiating loop and set to 1820 Kc, adjust oscillator trimmer A4 on variable con- 
denser until output is maximum. Variable Condenser is to be fully opened during this adjustment. 

F. Set signal generator to 1400 Kc and rotate variable condenser until output is maximum. Adjust R. F. trimmer A5 on 
variable, condenser until output increases to a new maximum. Rotate variable condenser slightly to obtain another 
maximum output. Re -adjust trimmers until output is again a maximum. Repeat this cycle until no further increase in 
output can be obtained. Final adjustment to be made with the signal generator output at lowest level consistent with 
good signal to noise ratio. 

G. Set signal generator to 1000 Kc and tune radio to maximum output. Adjust variable condenser plates for maximum 
output. 

H. Set signal generator to 600 Kc and proceed as in G above. 

I. Set signal generator to 540 Kc and make sure that radio will tune to maximum output slightly before variable condenser 
is fully closed. 

Recheck alignment and calibration at 1400, 1000, and 800 Kc, making any necessary readjustments. 

K. Tune the variable condenser through its entire range to make sure it is not shorted at any point. 
J. 

©John F. Rider 
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LOCATION OF PARTS UNDER CHASS I S 
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MODELS 360TFM, 361TFM; 
Ch. RE -260 

SPECIFICATIONS 
FREQUENCY RANGE 

Bnradcast (AM) 540-1600 kc 
iF .__ 455 kc 
FM ___-- 88-108 me 
IF 10.7 mc 

TUBES AND FUNCTIONS 
12A"i'7 FM Converter 

LOUD SPEAKER 
Type: Permanent magnet, 
Size: 5 Inch 
Voice coil impedance _ 

CHASSIS FEATURES 
Automatic Colume Cotrol 
Built-in Loop 
Underwriters' Listed 

1.47 oz. Alnico 5 

3.2 Ohms 

1213E6 AM Converter Bass Boost Circuit 
1213A6 
12BA6 

FM -IF Amp. 
AM -FM, IF Amp. 

OPERATING CONTROLS 
1. Left knob ON-OFF Sw and Volume 

IS)T8 FM -AM DET, IST Audio AVC 2. Right knob Tuning 
50L6 Output 3. Center knob Band Sw 

POWER OUTPUT PHYSICAL DIMENSIONS 
Undistorted 2.5 Watts Length 12 11/16 inches 
4faximnm 3 Watts Height 7 1/8 inches 
Plate load 2000 Ohms Depth 7 11/16 inches 

Models 360TFM is in a walnut cabinet. 
models. 

AM 
1. Plug set into 117 V. power source, turn volume control 

full on and band switch to AM, (left). 
2. Connect output meter across speaker voice coil. 
3. Connect signal generator high side through .05 mfd. 

condenser to converter grid and generator ground lead 
to receiver floating ground. Open tuning condenser. 
ator to test loop. Set signal generator to 1650 Kc. 
Tune trimmer A5 on oscillator section of tuning con- 
denser for maximum output. 

4. Close tuning condenser and set pointer at end mark of 
dial. Open tuning condenser. Connect signal gener- 
ator to 1650 Kc. Tune trimmer A5 on oscillator section 
of tuning condenser for maximum output. 

5. Set signal generator to 1400 Kc. Adjust tuning shaft 
until maximum output is obtained. Tune antenna 
trimmer A6 on tuning condenser for greatest output. 
Reset tuning shaft until output is again a maximum. 
Retune antenna trimmer. Repeat this cycle of opera- 
tions 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. 

6. Set signal generator to 600 Kc. Adjust tuning shaft 
for maximum output. Adjust tuning condenser plates 
for maximum output. 

7. Check sensitivity at 1000 Kc. If sensitivity is too low, 
tuning condenser plates can be adjusted for tracking at 
this frequency. If this adjustment is made, tracking at 
600 Kc must be readjusted. 

8. Check coverage and calibration after alignment. 
Coverage should include 535 and 1650 Kc. Calibration 
should be such that pointer covers some part of calibra- 
tion mark. If coverage and/or calibration are not 
correct, plates of tuning condenser can be adjusted. 
Calibration check points are 1400 1000 800 and 540 
Kc. If oscillator plates are adjusted, tracking of 
antenna section must be rechecked and corrected if 
necessary. 

9. Check setting of trimmers on tuning condenser. Trim- 
mer adjustments must not be extremely tight nor so 
loose as to be noisy or vibrate. 

10. After alignment, check for noise due to condenser plates 
touching or pointer touching dial as tuning shaft is 
turned through the full tuning range. 

11. The sensitivity of this set should be approximately 500 
uv/m with 400 cycles, 30% modulation and 200 milli - 
watts, (.8 volt output. 

FM 
1. Turn band switch to FM, (right). 
2. Connect (FM) I.F. generator to the second 12BA6 I.F. 

amp. grid, (lug #1) through the .01 of mica dummy. 

Model 361TFM is in a Willow Green cabinet. The Chassis is the same in both 

ALIGNMENT PROCEDURE 
Connect oscilloscope across volume control. With 
150 Kc deviation 10.7 on the I. F. generator and 
the same. audio voltage used as horizontal sweep 
on the scope, adjust the ratio detector transformer slugs 
A7 -A8 for the characteristic "S" curve (See Fig. 1), 
with maximum vertical height on the scope. After 
this adjustment the too slug of the ratio detector should 
not be moved during the rest of the alignment. 

3. Connect I.F. generator to mixer grid through .01 mica 
dummy. Using 23 Kc deviation 10.7 Mc adjust 
10.7 Mc I. F. transformer slugs A9, A10, All and 
Al2 for maximum output. Maximum output may be 
indicated by maximum vertical height on the scope or 
maximum voltage on a standard. output meter across 
the voice coil of the receiver. After the two I.F. trans- 
formers have been aligned the bottom slug A8 of the 
ratio detector should also be peaked. 
The characteristic "S" curve of the complete I.F. 
channel should be checked by applying a 10.7 Mc 
signal with 150 Kc deviation to the mixer grid and 
observing the "S" curve on the scope. It should 
not be very much different from that observed in step 2. 

4. Connect R.F. (FM) generator (88 to 108 Mc) to the 
antenna terrhinals through the standard 300 ohm 
dummy (150 ohm in each side of generator leads). Use 
R.F.generator with 23 Kc deviation. With the variable 
condenser completely open and S.C. tuned to 108.5 Mc 
adjust oscillator trimmer A13 small ceramic trimmer) 
for maximum reading on output meter. 
Then tune receiver to low end of band (variable com- 
pletely dosed) and S.G. to 87.5 Mc. If the receiver 
does not tune to this frequency the FM oscillator coil 
L4 will either have to be squeezed together or length- 
ened to cover the band, (squeezing lowers and lengthen- 
ing raises the frequency). Any change in the coil will 
have to be compensated by the trimmer at the high end 
of the band. 

5. With the same S.C. connections as per paragraph 4 
tune S.C. and set to 105 Mc. 'rune R.F. trimmer A14 
for maximum output at the same time rock variable 
back and forth through the frequency. (Rocking is 
necessary because slight oscillator pulling causes er- 
roneous maximum readings). 
Tune S.G. and set the 90 Mc. Adjust R.F. coil L3 
length for maximum output by squeezing or lengthen- 
ing. Any change in the coil will have to be compen- 
sated at 105 Mc by the R.F. trimmer A14. 

8. After steps 4 and 5 are finished check calibration and 
band coverage. Steps 4 and 5 may have to be repeated 
if set is off calibration. Band coverage should be 87.5 
Mc to 108.5 Mc. Sensitivity should be approximately 
200 uy at 105 Mc, 98 Mc and 90 Mc. 

®John F. Rider 
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NOBLITT-SPARKS PAGE 20-17 
MODELS 
Ch. RE 20 -1 

Addition of Suffix -1 to Chassis No; addition of 12SZ7 tube, and deletion of 14R7 tube; 
addition of heur bucking circuit in output. 

CHANGES COVERED IN THIS SUPPLE' ".ENT TUBES & FUNCTIONS 

I. Tube Complement. 12SK7 RF Amp. 
2. Parts List. 126A7 Mixer -oscillator 
3. Tube Layout Drawing. 12SK7 IF Amp. 
4. Location of Parts under Chassis. 12Sa7 DET-AVC-AF Amp. 
5. Schematic Diagram. 35L6 Output 

35Z5GT Rectifier 

NOTE: Some of the RE -206-1 Chassis use the same Tone Control Circuit as the RE -206 (A 
20,000 ohm Control and .1 mf(1. Condenser in the plate circuit cf the output tube, with a 

470,000 ohm fixed resistor in the grid circuit). For information on these seta refer to the 
Schematic & Parts Layout drawings in the original RE -206 Bulletin. The Reference Numbers 
on the Parts List end all drawings have been rearranged in this supplement, so that each 
number is used only once on the Schematic drawing. Therefore C-13 and R-13 in this supple- 
ment are C-14 & R-14 in the original bulletin. The 470,000 ohm grid resistor is designed 
as R-11 it both the original bulletin and this supplement. 

NOTE: The AC hum on many of the sets now in the field can bt decreased 

by making the above resistor and condenser change. 

REP. 
110. PART IO. 

R1 
12 
RS 
R4 
115,118 
11e 

87 
Ro 
810,41111 
812 

*813 

C90o60-103 
020060-334 
C20060-332 
Cí0060-223 
C20060-685 
020060-226 
020060-473 
C19244 
020060-474 
020070-123 
C19966 

or 
C19279 

R14 090060-151 
Rib 020060-150 
Cl B18664 
C2 or **Variable Condenser, 3 gang 
03 C198b3 
04,010 090068-103 Cond., .01 uf. 400 V P.T. 
05,C12 020068-104 Cond., .1 uf. 400 V P.T. 
Ce C20065-101 Cond., .0001 uf. 500 V Mica 
C7,09 020068-503 Cond., .05 uf. 400 V P.T. 
C8 0l1 C20065-251 Cond., .00025 uf. 500 V Mica 
*C1E C20069-902 Cond., .002 uf. 600 V 

or 
020067-104 Cond., .1 uf. 200 V P.T. 
090068-203 Cond., .02 uf. 40c V P.T. 
A19182 Cond., 14 mmf. 600 V Mica 
020069-502 Cond., .005 uf. 600 V P.T. 

Cond., Electrolytic 40-20 uf 
160 V 

A19674 ermine' Strip 

Subject: 
Revision of the hum bucking circuit 

DESCRIPTIOM 

al4 
016 
016 
C18A 
0188 

19239 

Resistor, 10,000 ohm } 
Resistor, 330,000 ohm } w 
Resiator, 6800 ohm } w 
Resistor, 22,000 ohm 2 
Resistor, 6.8 megohm w 
Resistor, 2.2 megohm w 
Resistor, 47,000 ohm 
Vol. Cont. & Sw. 500,000 ohms 
Resister, 470,006 ohm 

t 
w 

Resistor, 12,000 ohm. 
Tone Control, 600,000 ohm 

Tone Control, :0,000 ohm 
Resistor, 150 ohm } W 
Reaiator, 15 ohm i i 

Changes covered in this supplement: 

REF. 
110. 

L1 
Lº 
LS 
IA 
T1 
T2 
T3 
Spk. 

Spk. 

PATT NO. DESCRIPTION 

A19138-1 Spacer Eyelet for Mtg. Var. Cond. 
018422-1 Cabinet, Walnut (Assy.) 
D18422-2 Cabinet Assy., Ivory 
A18272 Dial Crystal 
16922 Handle 
A19783-1 Knobs, Walnut 
A19783-2 Knob., Ivory 
A19240 Grill Cloth 
AC18579-1 Antenna Loop Assy. 
AC19860-1 R. F. Coil 
AC1B590-1 Osoillator Coil 
AC18583-1 Iron Core Choke 
AC21009-1 let I. F. Coil 
AC18578-1 2nd I. F. Coil 
AC18582-1 Output Transformer 
AC19872-1 Speaker Aamv. (Spk. with Trans. 

Mtg. Bracket) 
C18550 Speaker only 
A19293 Tuning Shaft 
C18432 Dial Scale 
A18572 Dial Pointer 
A19132 Dial Drive Cord 
A18254-1 Socket, tube wafer type 
A16668 Elect. Mtg. Wafer 
A19234 Antenna Socket 
A19134-2 Dial Light Socket 

L A19135 Dial Light Bulb, Maeda C7 Site 
Lite, 7V 

P 820064-8 Line Cord and Plug Lacy. 
A20077-3 Rubber Grommet for mtg. Var. Cond. 

B18564 & 019853 
A19328 -I Rubber Grommet for mtg. Var. Cond. 

019853 only 

to reiiuce AC hum. 

Capacity of C12 condenser connected from B+ to cathode of the 35L6 tube 

is changed from .1 mfd. to .03 mfd. Resistance of R12 resistor connect- 

ed from B+ to cathode of the 35L8 tube is changed from 12,000 ohms to 

15,000 ohms. 

Changes in Parts List: 

Delete: 

Ref. No. Part No. Description 

R12 

C12 

Add: 

Ref. No. 

R12 

C12 

C20070-123 

C20088-104 

Part No. 

C20070-163 

C20068-303 

Resistor 12,000 ohms, 1 Watt 

Condenser, 1 mfd., 400 V.P.T. 

Description 

Resistor, 16,000 ohms, 1 Watt 

Condenser, .03 mfd., 400 V.P.T. 

6 
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PAGE 20-18 NOBLITT-SPARKS 
MODELS 664, 664Á; 
Ch. RE 206-1 

C4 
.01 

L 

12SK7 
R. F. AMP 

LOATING C OUND CIS I 
INDICATES GROUND I TO CHASSIS BASE 

WHEN EXTERNAL ANTENNA 
IS USED REMOVE THIS WIRE 
FROM ANTENNA CLIP AND 
INSERT ANTENNA WIRE. 

LOCATION OF PARTS UNDER CHASSIS 

12SA 7 
CONVERTER 

R2 
330M 

TUBE SOCKETS ARE VIEWED FROM 
UNDER SIDE OF C4A3313. VOLTAGE 
READINGS ARE TO FLOATING GROUND 
AND ARE TAKEN WITH NO SIGNAL. 

CI 
MA LE 
ONDENSER 

TUBE LAYOUT 

12SK7 

R6 
Af 

2 214/EG 

4-1VV- 
EWEc 

12SQ7 
LEI -AVC -AF AMP 

CII 

00025 

CIO 

w 
R 9 

50.C.0M 
V 

-CR 
00025 

01 

RIO 
70M 

2507 1251)7 125A7 1251)7 35L6GT 

I:1. 
AF 7 17 

I.F J 1 GJ tl R.F 
N 

C9 
0! 

7W -C7 
MAZDA 
LAMP BULB 

R 
AM 

KEY 15044 
35Z5GT/G 

RECTIFIER 

35L6GT 
OUTPUT 

CIBB1 C16^ 

20MF0. 40MF0 

M1000 OHM 
MEG MEGOHM 

S 
PMPKR 
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PAGE 20-2 ORTHON 
MODELS 605, 615, 

705, 715 

*ALIGNMENT PROCEDURE 

Band Dial Output 
Steps Dummy Ant. Coupling Cep. Freq. Switch Setting Meter Adjust Remarks 

I. .05 RF Stator 455 KC BC 550 Across Trimmers Adjust for max - 
on Variable Voice on input imum reading. 
Condenser. ('nil and output 

IF cans 

II. .05 Radiated 1600 KC BC 1660 Clt C2t should be 
signal. A near min. capa - 
loop of a C2t city. Adjust C3 
few turns for max. - then 
of wire C3 trimmer Clt for maxi - 
15" from mum. 
chassis. 

.05 I, 1000KC BC 1000 C4 Adjust only if 
center of dial 
does not track. 
Adjust for max. 
As this adjust- 
ment affects set- 
ting of C3, it may 
be necessary to 
repeat this. 

400 To antenna 5 MC SW1 5MC C5 C5 is SWI osc. 
ohms in on radio. Adjust till 5 MC 
series with C6 is heard. Then 
generator. adjust C6 for 

max. reading. 

V. 15 MC SW2 15MC C7 C7 is Sw2 osc. 
Adjust till 15MC 

C8 is heard. Then 
adjust C8 for 
max. reading. 

To align Models 806 and 706 use steps I, II, III and V. 
To align Models 615 and 715 use steps I, II, III, IV and V. 

Clt Located on variable condenser 
C2t Located on variable condenser. 
C3 B'cast ose. trimmer. 
C4 B'caat padder. 
C5 2-6 MC Oscillator trimmer. 
C6 2-6 MC Antenna trimmer. 
C7 6-18 MC Oscillator trimmer. 
C8 6-17 MC Antenna trimmer. 

Tube Types: 1-12SK7 R. F. Amplifier. 
1-12SA7 Converter. 
1-12SK7 I.F. Amplifier. 
1-12SQ7 Diode Detector, Audio Amplifier. 
1-35L6 Power output. 
1-35Z5 Rectifier. 

.003 

144)F e1 SI( 7 

PHONO-RAD/o lita / rC H FoR 
Co/VVER T/MG GOcS; 6o/6 ro 70 
7/j- RZ-J'DECt/VEL Y 

Model 605 and 615 Power Supply: 105-125, 2'20-230, 50/60 cycles AC/DC.. 
Model 705 and 715 Power Supply: 105-125, 220-230, 50/60 cycles AC only. 
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