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PAGE 6-2 ECHO. 
MODELS 139,139C 
Alignment ECHOPHONE RADIO MFG. CO. 

SERVICE MANUAL 

MODELS #139 - #139C 

This receiver is a six tube superheterodyne, designed to operate on 105 to 120 volts alternating current, 60 cycle 
and can also be furnished for 25 cycle. 

Tube complement; 
1 - 6A7 - first detector and oscillator 
1 - 6D6 - I F amplifier 
1 - 75 - second detector-AVC- 1st audio 
2 - 42 - in parallel - power output 
1 - 80 - rectifier 

This receiver covers the following three wave bands:. 
540 - 1720 kilocycles 
1720- 5000 kilocycles 
5.5- 16 megacycles 

Very satisfactory results should be obtained with an an- tenna of from 40 to 75 feet long, well insulated and erected 
well up above ground and at least ten feet away from surround- 
ing objects. 

To align receiver, proceed as follows: 

1 Apply 456 KC note to control grid of 6A7 and peak 
I F transformers for maximum gain. 

2 - Apply 4000 KC note to antenna wire; set band switch 
to second band and align trimmer on oscillator sec- 
tion of variable condenser to track with 4000 KC 
on dial. 

3 Turn band switch to broadcast band; apply 1500 KC 
note to antenna wire, adjust trimmer on RF section 
of variable condenser for maximum gain. 

4 - Apply 600 KC note to antenna, adjust padder conden- 
ser for maximum gain, swinging condenser back and 
forth across 600 KC signal. 

5 Check 1400 KC signal for alignment. 
6 Turn band switch to second band; check 4000 KC signal 

for alignment and adjust trimmer on antenna coil for 
greatest gain at 4000 KC. 

7 Turn band switch to last band and adjust trimmer on 
antenna coil for greatest noise on 12 megacycles. 
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ELECTRIC & AUTOMOTIVE PROD. CO. 
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E & A PROD. PAGE 6-3 
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PAGE 6-4 E & A PROD. 
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PAGE 6-6 E & A PROD. 
MODEL 405 
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PAGE 6-4 EL REY 
MODE, 845 
Schematic EL -REY RADIO MFG. CO. 
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EMERSON RADIO AND PHONOGRAPH 
CORPORATION 
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PAGE 6-2 EMERSON 
MODEL 5A 
Aligrunent,Voltage 
MODE GA 
Alignment 

EMERSON RADIO AND PHONOGRAPH 
CORPORATION 

Remove bottom cover. See that all tubes are pushed down in their sockets, and that the grid 
clips are in place. Remove clamp holding vibrator in socket by removing screw fastening it to trans- former case. Note whether vibrator is polarized correctly (i.e., if receiver is to be installed in car hav- 
ing the negative side of the battery grounded, the red arrow on transformer case should point to (-) 
on top of the vibrator). The polarity may be changed by removing the vibrator from socket, turning 
the complete unit until correct polarity sign is indicated by arrow, and then re-inserting into socket. 
The polarity must be correct, otherwise serious damage might be incurred to both vibrator and re- 
ceiver. Replace the clamp over the vibrator after this has been checked. 

Below is a list of cars and their correct polarization : 

Positive Ground 
Auburn Ford Nash 
Austin Graham Packard 
Cadillac Hudson Pierce Arrow 
Chrysler Hupmobile Plymouth 
De Soto La Fayette Studebaker 
Dodge La Salle Terraplane 

Negative Ground 
Buick Lincoln Reo 
Chevrolet Oldsmobile Stutz 
Duesenberg Pontiac Willys 

Intermediate Transformers 

To align the intermediate frequency transformers, use a good modulated oscillator set for 172%2 kc. Set the volume control for maximum volume and turn the dial to a point where little or no signal is received ; then ground the antenna. 

Connect the oscillator output between the grid of the 6A7 tube and ground. Connect an output meter across the primary of the speaker transformer, or across the voice coil. Using the smallest out- put from the test oscillator that will give a small reading on the meter, adjust the two i.f. transformers for the largest reading obtainable. Use a non-metallic screw driver if possible. 

Radio Frequency and Oscillator 

To align the r.f. and oscillator sections, couple the oscillator through a standard dummy antenna 
to the antenna lead and ground of the receiver. Set the test oscillator to some frequency near 1400 kc. Set the dial to the frequency selected. Adjust trimmers on the variable condenser, beginning with the oscillator trimmer. Reduce the output of the test oscillator and repeat. In the absence of an oscillator, the r.f. sections may be aligned on broadcast signals. Tune in a weak station between 1350 and 1450 kc. and align as before. If an output meter is not available, adjust for maximum volume, then reduce the input and repeat. 
Voltage Analysis: 

NOTE : All "B" and "C" voltages should be measured on a high resistance voltmeter of 1000 ohms 
per volt or over. 

The voltages are measured to ground from the points named. Ground the antenna to its 
shield when taking readings. 

Battery volts -6.3, voltage across heaters -5.5, voltage across speaker field -5.5: 
Tube Plate Screen Cathode Suppressor Osc. Plate 

78 215 110 10 10 - 
6A7 215 110 10 - 110 

78 215 110 10 10 - 
85 95 - 9.5 - - 
42 205 215 12.5 - - 
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EMERSON PAGE 6-:3 

.t,', 

EMERSON RADIO AND PHONOGRAPH 
CORPORATION 

asc MiYZe 
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F/L AMENT C/RC!//T 

MODEL 19 
Chassis L1V4 

Schematic 
Vol tage,Parts 

25Z5 

/85 

W. 

CAUTION - UNDER NO CIRCUMSTANCE ALLOW A 

GROUND WIRE TO COME IN CONTACT WITH THE METAL 
PARTS OF THIS RECEIVER. 
Voltage Readings: 

Measurements should be made with the volume control on full, 

using a d -c voltmeter of 1000 ohms -per -volt. Measurements are 
given from the point indicated to ground, with an input power line 

voltage of 117.5 volts, 60 cycles. 

KKT-134 Antenna Coil 

KKT-135 Oscillator Coil 

KKT-136 First i -f transformer assembly 

KKT-137A Second i -f transformer assembly 

KKT-138 Iron -core filter choke 

KKR -134A Volume control 

ose. 
Plate Screen Cathode Plat. 

6A7 Oscillator -mixer 105 53 1.5 100 

Triode 105 2.5 
6F7 t Pentode ....._.._-.-.---- 50 15 2.5 

43 Power pentode 95 100 14 

Voltage across speaker field, 112 volts, d -c. 

For operation on power line voltages other than 105 to 130 
volts special ballast resistors may be secured. 

REPLACEMENT PARTS 
KKC-142 Two -gang variable condenser 

KKC-143 12 and 8 mf dry electrolytic filter 
condenser 

D.C. or 
A. C. 

L /NE 

SCNEMAT/C 
D/ACRAM 

KKC-145 Dual 5 mf, 25 volt, dry electrolytic by- 
pass condenser 

KS -38B 5' dynamic speaker 

KKW -46A 185 ohm, 17 watt, resistor line cord... 
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PAGE 6-4 EMERSON 
MODEL 32 
Chassis U5S 
Schematic 
Voltage,Parts 
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EMERSON RADIO AND PHONOGRAPH 
CORPORATION 
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PAGE 6-10 EMERSON 

MODEL 38,42,49 
Chassis U6 
Alignment,Vol tage 

EMERSON RADIO AND PHONOGRAPH 
CORPORATION 

Alignment Procedure: 
1. Short circuit the oscillator stator of the variable condenser to ground. 

2. Introduce a 456 kc signal on the grid of the 6A7 tube. 

3. Adjust both trimmers of each of the two i -f transformers for maximum response on the out- 
put meter. Repeat the process. 

4. Remove the short circuit from the oscillator stator of the variable condenser. 

5. Remove the 456 signal from 6A7 grid and connect to the antenna. 

6. Set the range switch to the broadcast band. 
7. Set the pointer at the low frequency end of the dial. 

8. Adjust the 456 kc interference trap trimmer for minimum response. The trap trimmer is 
across the %Z inch coil form just behind the speaker. 

9. Make sure that the pointer on the dial reaches its extreme positions at both ends of the broad- 
cast band when the gang condenser is at the maximum and minimum positions. If it does 
not, loosen the set screws on the hub of the dial and rotate the gang condenser to maximum 
capacity. Then rotate the pointer of the dial, by means of the selector knob, to its extreme 
position at the 550 kc end of the broadcast band. Tighten the set screws securely and pro- 
ceed to re -align the set. 

10. Set the pointer to 1600 kc on the dial. 

11. Introduce a 1600 ke signal into the antenna. 

12. Adjust the oscillator trimmer (the one farthest from the chassis, on the oscillator coil) and 
the antenna trimmer (at the bottom of the large antenna coil on top of the chassis) for max- 
imum response. The oscillator coil is on the underside of the chassis. 

13. Introduce a 600 kc signal into the antenna. Rock the gang condenser back and forth around 
the 600 kc dial reading and, at the same time, adjust the series padding condenser for max- 
imum output. Leave the series padder set at the point of maximum sensitivity. The series 
padder is on the front of the chassis. 

14. Repeat steps 12 and 13 until no further readjustment of the trimmer and padder is necessary. 

15. Throw the range Twitch to the short-wave position and introduce a 15 megacycle (mc) sig- 
nal into the antenna. 

16. Set the dial to 15 mc. Adjust the short-wave oscillator trimmer for maximum response. If 
two peaks are evident, the correct one is at the maximum capacity end. The short-wave oscil- 
lator trimmer is the one nearest the chassis on the oscillator coil beneath the chassis. 

17. Connect an outside antenna to the set antenna lead and adjust the interstage coil trimmer 
for maximum noise when the pointer on the dial is set at 14 mc. Two peaks may be noticed. 
The correct peak is the one nearest the minimum capacity end. The interstage coil is on top 
of the chassis immediately behind the large antenna coil. 

18. Set rahge switch to broadcast band and set pointer to 600 kc. Feed 456 to antenna and again 
adjust the interference trap trimmer for minimum response. 

19. The set is now ready for operation. 
Voltage Analysis: 

Readings should be taken with a 1000 ohms per volt meter. 
Voltages listed below are from the point indicated to ground. 

Plate Screen Suppressor Cathode 
6D6 R.f. 80 45. 0 3 

6A7 Oscillator -Modulator 100 45 - 3 

6D6 I.f. 100 100 4.0 4.0 

75 A.f. 35 - - 1 

43 Output 95 100 - 13.5 

The pilot light used is Mazda No. 40, 6-8 volts and .15 ampere, brown bead. 

Voltage across field -120 volts, d.c. Line voltage -117.5 volts a.c. 
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PAGE 6-2 FADA 
MODEL 150 
Alignment, Trimmers 
Socket,Voltage 

FADA RADIO & ELECTRIC CORP. 

COMPENSATING INSTRUCTIONS FOR 

MODEL 150 SERIES 

In order to adjust accurately the various aligning condensers of the re- 
ceiver in accordance with the following instruction., it is essential 
to use a ehlelded signal generator capable of giving a modulated car- 
rier which can be attenuated at 456 KC, 600 KC, 1500 KC, 6 MC and 15 MC. 

This receiver ie equipped with an automatic volume control which nec- 
essitates setting the manual volume control of the receiver to its max- 
imum position to insure accuracy in alignment. To control the signal 
output of the receiver it will be necessary to use the attenuator con- 
trol of the signal generator. 

Iw I,P 

GRID PLATE 

S.W. e.C. GA7 6 6 

S.W. 
e C. 
ANT. COIL 

05C. COIL 

B-CSERIES PADDER 

S.W SERIES PADDER 

BAND SWITCH 

- LEFT 
- 5.Wnt 

TUNING CONTROL 

TONE CONTROL 

SPEAKER SOCKET 

VOLUME CONTROL e ON-Off SWITCH 

ANT. - YELLOW 
ONO -&.SCII 
PUTE 1 J2 I.F. DIODE 

75 

42 
POWER SUPPLY CORD 

80 

ADJUSTMENT OF THE I.F. CONDENSERS 

The four (4) intermediate frequency (I.F.) condensers are looated as 
shown in the sketch. 

let - Disconnect the outside antenna system from the receiver. 

2nd - Disconnect the control grid lead from the 6A7 tube. 

3rd - 

4th - 

Connect the high potential lead of the signal generator 
to the control grid of the 8A7 tube and the low poten- 
tial side to the receiver "ground" lead. 

place an output mater (copper oxide type) across. the 
speaker voice coil eo that variation,' in signal output 
can be noted. 

5th - Place the signal generator in operation and adjust the 
carrier frequency to 456 KC. Regulate the attenuator 
control of the signal generator so that the output sig- 
nal is low enough to insure accuracy in adjusting the 
I.P. condensers. 

6th - With the aid of a bakelite type screw driver, adjust 
the four (4) I.F. condensers to resonance as indicated 
by the greatest swing of the needle on the output meter. 
Repeat these adjustment. as there is a slight interlock- 
ing effect. 

ADJUSTMENT OF S.N. SHUNT COMPENSATORS 

The compensator» are looated as indicated on the sketch. 

let - Remove the signal generator connection from the control 
grid of the 6A7 tube and replace the control grid lead. 

2nd - Connect the antenna wire of the reoelver chassis through 
400 ohm carbon resistor to the high potential side of 

the signal generator. The ground wire should remain con- 
nected to the signal generator. 

3rd - Adjust the carrier frequency output of the signal gener- 
ator to 15 MC. 

4th - Turn the wave band selector switch to the left - short 
wave position. Set the calibrated dial of the receiver 
to read 15 MC. 

5th - Adjust the S.N. oscillator shunt compensator for maximum 
signal output. If two peak. are noted on this adjust- 
ment 
"in.4 To 

theproper detteaE ermine thatt this compensatorehas notfbeen 
adjusted to the image frequency, turn the receiver dial 
to approximately 15.9 MC. If no signal can be heard at. 
this setting, even with a greater signal generator out- 
put, the S.N. oscillator shunt compensator has been 
improperly adjusted and it will be neoeeeary to return 
the dial to 15 MC and adjust to the proper peak. After 
re -adjusting check to see that the image frequency comes 
in at 15.9 MC on the receiver dial. It ie well to tear 
in mind throughout these adjustments that with the a-,mo 
signal input to the receiver, the image response point 
should be weaker than the original (fundamental) 'signal 
frequency. 

6th - Having determined the correct peak, and maximum setting, 
for the S.N. oscillator shunt oompeneator, adju-,t the 
S.N. detector shunt compensator for maximam signal output. 

ADJUSTMENT OF S.R. OSCILLATOR SERIES PADDER 

let - Adjust the carrier frequenoy output of the signal senor- 
. ator to 6 MC. 

2nd - Turn the calibrated dial of the receiver to pick up this 
6 MC signal. 

3rd - With the aid of a bakelite type screw driver, adjust the 
S.N. oscillator series padder (see sketch) until a max- 
imum output signiTTe Indicated on the output meter. To 
insure perfect alignment it is neoeeeary to rock the 
ganged variable condenser in order to follow the maximum 
output signal. 

4th - Having determined the maximum peak of the S.N. oscillator 

eerie. padder, re -adjust the carrier frequency of the 

signal.gmerator to 15 MC. Turn the calibrated dial to 

15 MC and re -adjust S.N. oscillator shunt compensator, 

and then S.N. detector shunt compensator for maximum sig- 

nal output; checking for image point as outlined in the 

foregoing instructions. 

ADJUSTMENT OP BC SHUNT COMPENSATORS 

The compensators are located ae indioated in the sketch. 

Remove the 400 ohm resistor from the high potential side 

of the signal generator and insert a 250 med. mica con- 
deneer in its place. 

2nd - Torn the wave band selector switch to the right - broad - 

oast position. 

let - 

3rd - Adjust the carrier frequency to 1500 KC. 

4th - Set the calibrated dial of the receiver to read 1500 KC. 

5th - Adjust the BC oscillator shunt compensator for maximum 
signal output. 

6th - Adjust the BC detector shunt compensator for maximal sig- 
nal output. 

ADJUSTMENT OF BC OSCILLATOR SERIES PADDER 

let - Adjust the carrier frequency output of the signal gener- 
ator to 600 KC. 

2nd - Turn the calibrated dial of the receiver to pick up this 
600 KC signal. 

3rd - With the aid- of a bakeliee type eoree driver, adjust the 
BC oscillator series gadder (see sketch) until a maximum 
signal 1e indicated on the output meter To insure per - 
foot alignment it is necessary to rook" the ganged var- 
iable condenser in order to follow the maximum signal 
output. 

4th - Having determined the maximum peak of the BC oscillator 
series paddor, re -adjust the carrier frequency of the 
signal generator to 1500 KC. Turn the calibrated dial to 
1500 KC and re -adjust the BC oscillator shunt and the 
BC detector shunt compensator. for maximum signal out- 
put as outlined in the foregoing instruction.. 

TYPE 
OP 
TUBE 

CONTINUITY AND VOLTAGE READINGS ON 

MODEL 150 SERIES 

Line Voltage 118 - Input Current .45 amp. 
No Signal Input - Wave Band Switch - Right. 

POSITION 
OF 

TUBE 

6A 7 1st Det.-0.c. 
6D6 Int. Freq. 

75 
{2nd Det. 
let Aud. 

42 End Aud. 
80 Rectifier 

PLATE 

VOLTS 

182 
182 

82. 
166 

PLATE 
MA 

CURRENT 

CATHODE 

VOLTS 

1.9 4.0 
5.5 4.0 

0.3 1.5 
20.0 13.0 
42.0 TOTAL --- 

6A7 Ose. Anode voltage -- 132 and Current - 4.8 ma. 
w These readings were taken with a 1 000 ohm per volt 

meter and are not indicative of ef{estive voltages. 

VOLTAGE ACROSS ELECTROLYTIC COED WISER 
let seotidi End section 

338 186 

SCREEN 

GRID VOLTS 

80 
80 

173 

Volage across speaker field 152 volts 
20,000 ohm 1 watt resistor 102 

" 50,000 1/2 84 " 

D.C. RESISTANCE VALUES 

Speaker input transformer 
field coil 
voice coil 
bucking coil 

PRIMARY SECONDARY 

550. ohms .335 ohm. 
1,520. 

2.9 
.345 " 

FORM 5-2147 
July 1, 1935 SERVICE DIVISION 
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MODEL 160 Series 
Socket, Trimmers 
Aligent,Voltage FADA RADIO & ELECTRIC CORP. 
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FADA PAGE 6-9 

YODEL 166,Motoset 

FA1)A RADIO & ELECTRIC CORP. Schematic 

Wee -01-3I! 

6(200). 
f0000%-+ 

Cf 

-e) 
CD 

eit 

O 

11111 
1--r 

I 
* I 

L 

o 

- 
LtyYLY » 

11111 

111111 

11I. 
II 

e 

J9 

II 

á 3 

FÓ 

O 

g 

¢ 

'.1:h 

>. 

. . 

0 o 
z i º ú. 
< 
m 

. 

. 

. 

e 
º= 

d»;.. 

è 

a 
J 
O O 
¿¿ 0 
VV 

s 

- 

8L 
O 

iá O 
¢ 
o 

..3 

l a . 

C 
ºp 

¡ 
ó 

vi aa.. 

-_2,eÌ z 
$q C 3SÓ 

.. .5 

; 
eeL £ 

ó$ 
Z T¿. jV ,.¢ 

v= 
or.: a m 

nóºá.Ó_xx 
__btY35{$«SimeRR 

nA«_mmA, 
~yá 

¢2 d P Ó.O.+n ÑÑÑ.i,N n.0p.0 p.TDS2.S 

i 
O 

i. 
X 

c 

; 

ñh 

i 
o 

7 

u 
w 
w 

2 

. p E....iººW¢9éó.éd. 
28é 

, '9999, 

v 
E 

. 

. 

. . 

8S7188..Ttld 

_ . 

. . 

. 

''221g,4 

. 

x 
¢á.ó 
h 

e,,..11 

E 
Ó ¿ 

8 
O ö 

i i s 

á 

O w rv 

. . 

. . 

. . 

ºº 

ñ 

. . . 

. > . 

. . . 

'. "'gge------eeSÑ__=é=_- 
nz.ñn -.s>w4 

rc «ñ Ñ ní..mmmmñ ñim..mñévá ¡$ 

o. 

ti§e§o8se§§àg§ 
ÑeN$â888ffÑR$ 

R º . u .... 
.. 

.V ó ß 

.. 

.n!°.. .. 

3 

8 

<(ÓÑ< 

L 

ó.s-e 

K 

gFóó¢. 

oMz{ m.ñ^5ñ5.º....ñi.91g.4.\ 
ä 

f 
2...+_Cp 

ñer f V. 
¢ 

_..I.n,..non º__ ̂_ 1..___ _a..w... 

©John F. Rider, Publisher 
www.americanradiohistory.com



PAGE 6-10 FADA 

MODEL 166,Motoset 
Alignment, Socket 
Trimners,Data 
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FADA I'AGE 6-11 

MODEL 170 
Schematic 

HADA RADIO & ELECTRIC CORP. 
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PAGE 6-12 FADA 
MODEL 170 
Socket, Trimmers 
Alignment,Voltage 

FADA RADIO & ELECTRIC CORP. 

COMPENSATING INSTRUCTIONS FOR 

YODEL 170 SERIES 

In order to adjust accurately the various trimmer condensers of the re- 
ceiver in accordance with the following instructions, it is essential 
to use a shielded signal generator capable of giving a modulated car- 
rier which can be attenuated at 456 KC, 600 KC, 1500 KC, 6 MC and 15 MC. 

This receiver la equipped with an automatic volume control Which nec- 
essitates setting the manual volume control of the.receiver to its max- 
imum position to insure accuracy in alignment. To control the sig- 
nal output of the receiver it will be necessary to use the ettonuator 
control of the signal generator. 

w 1. r. TRANSFORMER 

POWER SUPPLY CORD 
PLATE Aal. -BOTTOM 
LINK OCT. Aal .CENTER 
SECONDARY ASS -TOP 

6A5 504 

657 

BAND SWITCH -SNLEn,-5C.E 

TUNING CONTROL 

TONE CONTROL 

VOLUME CONTROL . DO Ore SNITCH 

2 I F TRANSFORMER 
PLATS Aal 50TTOM 
LINK T. ADA [ENTER 

SEEONDART ADJ TOP 

6N6 
6F5 
6F6 
6F6 

ADJUSTMENT OF I.F. CONDENSERS 

The six (6) intermediate frequency (I.F.) condensers aro located us 
mown in the sketch. 

1st - Disconnect the outside antenna system from the receiver. 

2nd - Disconnect the control grid lead from the 6A8 tube. 

3rd - Connect the high potential lead of the signal generator 
to the control grid of the 6A8 tube, and the low poten- 
tial side to the receiver "ground" lead. 

4th - Place an output meter (copper oxide type) across the 
speaker voice coil so that variations in signal output 
can be noted. 

5th - ?lace the signal generator in operation and adjust the 
carrier frequency to 456 KC. Regulate the attenuator 
Control of the signal generator ao that the output sig- 
nal is low enough to insure accuracy in adjusting the 
I.F. condensers. 

6th - With the aid of a bakelite type screw driver, adjust 
the six (8) I.F. condensers to resonance; adjusting 
first the I.P. condenser across the secondary winding 
of the 2nd I.P. transformer and then each in turn) end- 
ing with the adjustment of the condenser across the 
primary winding of the let I.F. transformer. 

ADJUSTMENT OF S.W. SHUNT COMPENSATORS 

The compensators are located ae indicated on the sketch. 

1st - Remove the signal generator connection from the control 
grid of the GAB tube and replace the control grid lead. 

2nd - Connect the antenna wire of the receiver chassis through 
e 400 ohm carbon resistor to the high potential side of 
the signal generator. The ground wire should remain 
connected to the signal generator. 

3r1 - Adjust the carrier frequency output of the signal gen- 
erator to 15 MC. 

4th - Turn the wave band selector switch to the left - short 
wave position. Set the calibrated dial of the receiver 
to read 15 MC. 

5th - Adjust the S.W. oscillator shunt compensator (#1 on 
sketch) for maximum signal output. If two peaks ere 
noted on this adjustment, the proper one is that with 
the compensator farthest "in". To determine that this 
compensator has not been adjusted to the image fre- 
quency, turn the receiver dial to approximately 15.9 MC. If no signal can be heard at this setting even with a 
greater signal generator output, the S.S. shunt coupon - 
eater (#1) has been improperly adjusted and it will be 

necessary to re -adjust to the proper peak. After re- 
adjusting check to see that the image frequency comes 
in et 15.9 MC. It is well to bear in mind throughout 
these adjustments that with the same signal input to 
the receiver, the image response point should be weak- 
er than the original signal frequency output reading. 

6th - Having determined the correct peak, and maximum set- 
ting, for the S.N. oscillator shunt compensator 

(#1) adjust the S.W. detector shunt compensator 
maximum output. 

ADJUSTMENT OP S.W. OSCILLATOR SERIES TRIMMER 

let - Adjust the carrier frequency output of the signal gen- 
erator to 6 MC. 

2nd - Turn the calibrated dial of the receiver to pick up 
this 6 MC signal, 

3rd - With the aid of a bakelite type screw driver, adjust 
the S.N. oscillator series trimmer (see sketch) until 
a maximum output Signal is Indicated on the output 
meter. To insure perfect alignment it le necessary 
to "rock" the ganged variable condenser in order to 
follow the maximum signal output. 

4th - Having determined the maximum peak of the S.W. oecil- 
later series trimmer, re -adjust the carrier frequency 
of the signal generator to 15 MC. Turn the calibrated 
dial to 15 MC and re -adjust S.W. oscillator shunt 
compensator (41), and then, S.W. detector shunt com- 
pensator (#2) for maximum signal output; checking for 
image point as outlined in the foregoing Instructions. 

ADJUSTMENT OF BC. SHUNT COMPEN_ATORS 

The compensators are located as indicated in the sketch. 

1st - Remove the 400 ohm resistor from the high potential 
side of the signal generator and innert e 250 mmfd. 
mica condenser in its place. 

2nd - Turn the wave band selector switch to the right - 
broadcast position. 

3rd - Adjust the carrier frequency to 1500 KC. 

4th - Set the calibrated dial of the receiver to read 1500 F.C. 

5th - Adjust the BC. oscillator shunt compensator (#3) for max- imum signal output. 

6th - Adjust the BC. detector shunt compensator (#4) for max- imum signal output. 

ADJUSTMENT OF BC. OSCILLATOR SERIFS TRIMMER 

let - Adjust the carrier frequency output of the signal gener- ator to 600 KC. 

2nd - Turn the calibrated dial of the receiver to pick up this 600 KC sigsml. 

3rd - With the aid of a bakelite type screw driver, adjust the BC. oscillator series trimmer (see sketch) until a max- imum signal is Indicated on the output meter. To insure perfect alignment it is necessary to rock the ganged variable condenser in order to follow the maximum signal output. 

4th - Having determined the maximum peak of the BC. oscillator aeries trieeeor, re -adjust the carrier frequency of the signal generator to 1500 KC. Turn the calibrated dial to 1500 KC and re -adjust BC. oscillator shunt compensa- 
tor (#3) and BC. detector shunt compensator (#4) for maximum signal output as outlined in the foregoing in- structions. 

TYPE 
OF 

TUBE 

CONTINUITY AND VOLTAGE READINGS ON 

MODE. 170 SERIES 

Line Voltage 118 - Input Current .69 Amp. No Signal Input - Wave Band Switch - Right 

POSITION 
OF 

TUSt 

6A8 1st Det.-Cac 
6E7 Int. Freq. 
656 2nd Det. 

A.V.C. 
6F5 1st Aud. 
6F6 P.P. 2nd Aud, 
5Z4 Rectifier 

PLATE PLATE 
MA 

VOLTS CURRENT 

252 
249 

156. 
232 

3.0 
6.9 

1.3 
24.0 
77.0 TOTAL 

CATNET)E 

VOLTS 

2 

5 

19 
1 

19 

6A8 Osc. Anode Voltage -- 182 and current 2.9 Ma. 
w These readings were taken with a 1,000 ohm per volt meter and are not indicative of effective voltages. 

VOLTAGE ACROSS ELECTROLYTIC CONDENSER (#20.338) let section 2nd section 
385 254 

Voltage eorrces speaker field 
35,000 ohm resistor (#30.37) 
50,000 (#30.14) N a 5,000 " " (#30.36) 

D. C. RESISTANCE VALUES 

Speaker input transformer 
field coil 
voice coil 

" bucking coil 
Audio Coupling Choke 

FORM S-2143 
Tuno 26, 1935 

PRIMARY 
392 ohms 

1,540 
1.9 
.26 " 

2,440 s 

SCREEN 

GRID VOLTS 

BO 
109 

235 

131 volts 
140 
114 
33 " 

SECONDARY 
.09 ohms 

SERVICE DIVISION 
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PAGE 6-14 FADA 
MODEL 190 
Socket,Trimmers 
Alignment 

FADA RADIO & ELECTRIC CORP. 

COMPENSATING INSTRUCTIONS FOR 

MODEL 190 SERIES 

In order to adjust accurately the various trimmer condensers of 
the re- 

ceiver in accordance with the following instructions, it is essential 

to use a shielded signal generator capable of giving a modulated car- 

rier which can be attenuated at 456 KC, 600 KC, 1500 KC, 3750 KC, 4 MC, 

10 MC and 20 MC. 

This receiver is equipped with an automatic volume control Which nec- 

essitates setting the manual volume control of the receiver to its The compensators are located as indicated in the sketch. 

maximum position to insure accuracy in alignment. To control the sig- 

nal output of the receiver it will be necessary to use the attenuator let - Maintaining the same signal generator output tl0 MC) 

control of the signal generator. turn the wave band selector switch to band "B". 

7th - Adjust the carrier frequency output of the signal gener- 
ator to 10 MC. 

gth - Turn the calibrated dial of the receiver to pick up this 

10 MC signal and check for sensitivity at this point. 

There is no variable osoillator series condenser at this 
frequency to adjust as the receiver employs a fixed 
oscillator series padder 

ADJUSTMENT OF S.W. BAND "B" SHUNT COMPENSATORS 

r' I. F. TRANSFORMER 
PLATE AOJ. -BOTTOM 
LINO CCT ADJ. -CENTER 
SECONDARY ADJ -TOP 

AFL 
6E6 
6AB 

OSCILLATOR COIL 
SW. ADJ.- BOTTOM 
eC ADJ. - TOP 

VOLUME CONTROL 

BAND C -SERIES PADDED 

BAND 15 -SERIES PADDED 

TUNING CONTROL 

1.T L r TRANSFORMER 
PLATE ADJ. - BOTTOM 
LINO CCT ADJ. -CENTER 
SECONDARY ADJ.. TOP 

6 5 6N7 514 

BAND SW ITC" 
sAIOA LEFT- BANDD(aC)RIANT 

R.F COL - SW. ADJ - BOTTOM, - B.C. ADJ. TOP 

ANTENNA COIL 

DAMO A -BOTTOM 
BAND O(B.C)-TOP 

-ANT. - YELLOW 
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ADJUSTMENT OF I.F. CONDENSERS 

The six (6) intermediate frequency (I.P.) condensers are located as 

shown in the sketch. 

1st - Disconnect the outside antenna system from the receiver. 

2nd - Disconnect the control grid lead from the 6A8 tube. 

3rd - Connect the high potential lead of the signal generator 
to the control grid of the 6A8 tube, and the low poten- 

tial aide to the receiver "ground" lead. 

4th - Place en output meter (copper oxide type) across the 

speaker voice coil terminals so that variations in sig- 

nal output can be noted. 

5th - Place the signal generator in operation and adjust the 
carrier output to 456 KC. Regulate the attenuator of 

the signal generator so that the output signal is low 
enough to insure accuracy in adjusting the I.F. conden- 
sers. 

6th - With the aid of a bakelite type screw driver, adjust 
the six (6) I.F. condensers to resonance. From a fidel- 
ity standpoint the best procedure for aligning the I.P. 
system is to adjust the I.F. condenser connected across 
the secondary winding feeding into the diode (2nd de- 

tector), then the link circuit condenser and finally 
the primary circuit condenser. The same procedure is 

to be followed in adjusting the let I.F. transformer. 
Do not adjust the I.F. condensers at random but follow 
the above procedure of alignment carefully. 

ADJUSTMENT OF S.W. BAND "A" SHUNT COMPENSATORS 

The compensators are located as indicated in the sketch. 

let - Remove the signal generator connection from the control 
grid of the 6A8 tube and replace the control grid lead. 

2nd - Connect the antenna wire of the receiver ohaeeis through 
a 400 ohg carbon resistor to the high potential aide of 
the signal generator. 

3rd - Adjust the carrier output of the signal generator to 20 
MC. 

4th - Turn the wave band selector switch to band "A" - left. 
Set the calibrated dial of the receiver to read 20 MC. 

5th Adjust the S.W. band "A" oscillator shunt compensator 
for maximum signal output. If two peaks are noted on 
this adjustment, the proper one is that with the com- 
pensator farthest "in". To determine that this compen- 
sator has not been.adjusted to the image frequency, 
turn the'reeeiver dial to approximately 20.9 MC. If no 
signal can be heard at this setting, even with a greater 
signal generator output, the S.W. band A" oscillator 
shunt compensator has been improperly adjusted and it 
will be necessary to re -adjust to the proper peak. After 
re.adjusting check to see that the image frequency 
comes in at 220.9 MC. It is well to bear in mind through- 
out these adjustments that with the same signal input to 
the receiver, the image point should be weaker than the 
original reading. 

6th - Having determined the correct peak, and maximum setting 
for the S.W. band 

ñ just the S.N. band A" R.F. stage shunt compensator and 
the S.W. band "A" detector shunt compensator for maxi- 
mum signal output. Turn the 'receiver dial to the image 
point (20.9 MC) to determine that both compensators have 
been adj. ted to the cnrreot peak (See paragraph 5 for 
determining image). 

2nd - Turn the calibrated dial of the receiver to 10 MC on 
wave band "B". 

3rd - Adjust the S.W. band "B" oscillator shunt compensator 
for maximum signal output. If two peaks are noted on 

this adjustment, the proper one is that with the com- 

pensator farthest "out. Cheek for image point on the 
calibrated dial at approximately 9 MC (See paragraph 
5 under the heading ADJUSTMENT OF S.W. BAND "A SAUNE 
COMPENSATORS" for determining image). 

4th - Having determined the correct peak and maximum setting, 
for the S.W. band B" oscillator shunt compensator, ae- 
just the S.W. band "B" R.F. stage shunt compensator and 
the S.W. band "B" detector shunt compensator for maxi- 
mum signal output. Turn the receiver dial to the image 
point (9 MC) to determine that both compensator. have 
been adjusted to the correct peak (See paragraph 5 under 
the heading "ADJUSTMENT OF S.W. BAND A SHUNT COMPENSATOR") 

5th - Adjust the carrier frequency output of the signal generator 
to 4 MC. 

6th - Turn the calibrated dial of the receiver to pick up this 
4 MC signal and check for sensitivity at this point. 
There is no variable osoillator series condenser to ad- 
just at this frequency as the receiver employs a fixed 
oscillator series padder . 

ADJUSTMENT CF S.W. BAND "C" SHUNT COMPENSATORS 

The compensators are located as indicated in the sketch. 

1st - Adjust the carrier frequency output of the signal gener- 
ator to 3.75 MC. 

2nd - Turn the calibrated dial of the receiver to 3.75 MC on 
wave band "C". 

3rd - Adjust the S.N. band "Ç" oscillator shunt compensator 
for maximum signal output. If two peaks are noted on 
this adjustment the proper one is that with the compen- 
sator farthest "out". Check for image point on the 
calibrated dial at approximately 2.8 MC (See paragraph 
5 under the heading ADJUSTMENT OF S.W. BAND A" SHUNT 
COMPENSATORS" for determining image). 

4th - Having determined the correct peak, and the maximum set- 
ting, for the S.N. band ce" oscillator shunt compensator 
adjust the S.W. band "C" R.P. stage shunt compensator 
and the S.W. band "C" detector shunt compensator for max- 
imum signal output. Turn the receiver dial to the image 
point(2.8 MC) to determine that both compensators have 
been adjusted to the correct peak (See paragraph 5 under 
the heading "ADJUSTMENT CF S.N. BAND A SHUNT COMPEN- 
SATORS" for -determining image). 

ADJUSTMENT OF S.W. BAND "C" OSCILLATOR SERIES TRIMERR 

1st - Adjust the carrier frequency output of the signal gen- 
erator to 1.5 MC. 

2nd - Turn the calibrated dial of the receiver to pick up 
this 1.5 MC signal. 

3rd - Adjust the S.N. band "C" oscillator series trimmer (see 
sketch) úntil a maximum output signal is indicated on 
the output meter. To insure perfect alignment it is 
necessary to "rock" the ganged variable condenser in 
order to follow the emkimrm signal output. 

4th - Having determined the maximum peak of the S.W. band 
"C" oscillator series trimmer, re -adjust the carrier 
frequency of the signal generator to 3.75 MC. Turn 
the calibrated dial of the receiver to 3.75 MC and re- 
adjust S.W. band "C" oscillator shunt compensator, and 
then, S.W. band "C" R.F. stage shunt compensator and 
S.W. band "C" detector shunt compensator for maximum 
signal output; checking for image point as outlined in 
the foregoing instructions. 

ADJUSTMENT OF BC BAND "D" SHUNT COMPENSATORS 

The compensators are located as indicated in the sketch. 

1st - Remove the 400 ohm carbon resistor from the high poten- 
tial side of the signal generator and insert a 250 
mmfd. mica condenser in its place. 

2nd - Turn the wave band selector switch. to band "D" - broad- 
cast position. 

3rd - Adjust the carrier frequency of the signal generator 
to 1500 EC. 

4th - Set the calibrated dial of the receiver to 1500 KC. 

5th - Adjust the BC band "D" oscillator shunt compensator 
and then, the BC band "D" R.F. stage shunt compensa- 
tor and BC detector Runt compensator for maximum sig- 
nal output. 
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TYPE 
OF 

TUBE 

MODEL 190 

FADA RADIO & ELECTRIC CORP. Align nent,Part 2 

ADJUSTMENT OF BC BAND "D" OSCILLATOR SERIES TRIMMERVoltage 

- Adjust the carrier frequency output of the signal gen- 
erator to 600 KC. 
Turn the calibrated dial of the receiver to pick up 
this 600 KC signal. 

- Adjust the BC band "D" oscillator series trimmer (see 
sketch) until a maximum signal is indicated on the 
output meter. To insure perfect alignment it is 
necessary to "rock" the ganged variable condenser in 
order to follow the maximum signal output. 

4th Having determined the maximum peak of the oscillator 
series trimmer, re -adjust the carrier of the signal 
generator to 1500 KG. Turn the calibrated dial to 
1500 KC and then, re -adjust the BC band "D" shunt 
compensators as outlined in the foregoing instruc- 
tions. 

CONTINUITY AND VOLTAGE READINGS ON 

MODEL 190 SERIES 

Line Voltage 118 - Input Current .74 Amp. 
No Signal Input - Wave Band Switch - Right 

A.T.C. Toggle Control Switch "ON" 

POSITION 
OF 

TUBE 

PLATE 

VOLTS 

PLATE CATHODE SCREEN 
MA 

CURRENT VOLTS GRID VOLTS 

6K7 R.F. 229 7.8 3 

6A8 1st Det.-Osc. 229 3.1 3 

6K7 Ir_t. Freq. 228 5.8 4 

6K7 A.T.C. 30* .15 

6H6 
2nd Det. --- --- -- 
A.V.C. 17 

6F5 1st Aud. 154* .9 1 

6F6 P.P. 2nd Aud. 212 22.0 15 
5Z4 Rectifier --- 80.0 TOTAL _- 

Voltage 

It 

tt 

It 

n 

6A8 Osc. Anode Voltage 166 and current -- 3.7 ma. 

* These 
meter 

across 
n 

n 

It 

n 

n 

readings were taken with a 1,000 ohm per volt 
and are not indicative of effective voltages. 
VOLTAGE ACROSS ELECTROLYTIC CONDENSERS 
1st (#20.7) 372 2nd (#20.4) 232 

speaker field 
25,000 ohm 1 watt resistor 
25,000 " 1/2 " 

tt 

5,000 " 1/3 
2,000 " 1/3 
5,000 " 1/3 

** Resistor in 

It 

n 

n 

n 

n 

n 

(#30.33) 
(#30.41) 
(#30.1) 
(#30.15) 
(#30.1) ** 

series with Osc. & 1st A.F. "B" Supply 
D.C. RESISTANCE VALUES 

Sneaker input transformer 
tt field coil 

voice coil 
bucking coil 

Audio Coupling Choke (#40.7) 
R.F. plate circuit choke (#3216) 

It 

+t 

1st 

2nd 

3rd 

PRIMARY 
392 

1,540 
1.9 
.26 

2,440 
42.5 

89 
78 
88 
6 

217 

140 volts 
133 " 

72 
14 
6 

22 

n 

n 

n 

tt 

SECONDARY 

ohms .09 ohms 
n 

It 

tt 

n 
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MODEL 192 
Socket, Trimmers 
Al igruient,Voltage 

FADA RADIO & ELECTRIC CORP. 

COMPENSATING INSTRUCTIONS FOR 

MODEL 192 SERIES 

In order to adjust accurately the various trimmer condensers of the re- 
ceiver in accordance with the following instructions, it Se essential 
to une a shielded signal generator capable of giving a modulated car- 
rier which can be attenuated at 456 EC, 600 EC, 1500 KC, 6 MC and 15 NC. 

This resolver is equipped with an automatic volume control which nec- 
essitates setting the anal volume control of the receiver to its max- 
imum position to insure accuracy in alignment. To control the signal 
output of the receiver it will be necessary to use the attenuator con- 
trol of the signal generator. 

93 
93 

OSCILLATOR COIL 
SW. ADJ. - BOTTOM 
BC ADJ - TOR 

HOUSSE CONTROL 

S W YERIES PADDED 

I.C.5ERIE3 PADDED 

TONINL CONTROL 

BAND SWITCH - SW. -LEFT - AC SONT 

R rCOR-S.w ADJ. - lanOM,- SC. ADJ 

2+1, F TRANSFORMER 
PLATE ADJ.- BOTTOM 
UNK' CCT. ADJ. -CENTER 

SECONDARY ADJ. -Top 

F TRANSFORMER 
PLATE ADJ BOTTOM 

XD CCT. ADJ. CENTER 
SECONDARY ADJ -TOP 

6C5 6N6 2525 

TOP 

SCADJA ronon 
aC ADJ. 

-ANT. -YELLOW 
BND. -SLACK 

-POWER SUPPLY CORD 

Gal 

rROL J ON,FF SWATCH 

ADJUS'2655T OF THE I.F. COUDENSERS 

The six (6) intermediate frequency (I.F.) condensers are located es 
shown Sn the sketch. 

let - Disconnect the outside antenna system from the receiver. 
2nd - Disconnect the control grid lead from the 6A8 tube. 

3rd - Connect the high potential lead of the signal generator 
to the control grid of the 6A8 tube, and the low poten- 
tial side to the receiver "ground" lead. 

4th - Place an output meter (copper oxide type) across the 
speaker voice coil terminals so that variations in sig- 
nal output can be noted. 

5th - Place the signal generator in operation and adjust the 
carrier output to 456 EC. Regulate the attenuator con- 
trol of she signal generator so that the output signal 
is low enough to insure accuracy in adjusting the I.F. 
condensers. 

6th - With the aid of a bakelite type screw driver, adjust the 
six (6) I.P. condensers to resonance. From a fidelity 
standpoint the best procedure for aligning the I.P. sys- 
tem is to adjust the I.F. condenser -connected across the 
secondary winding feeding into the diode (2nd detector), 
then the link circuit condenser and finally the primary 
circuit. The same procedure is to be followed in adjust- 
ing the 1st I.P. transformer. Do not adjust the I.F. 
condensers at random but follow the above procedure of 
alignment carefully. 

ADJUSTMENT OF S.W. SHUNT COMPENSATORS 

The compensators are located as indicated in the sketch. 

let - Remove the algal generator connection from the control 
grid of the BA8 tube and replace the control grid lead. 

2nd - Connect the antenna wire of the receiver chassis through 
a 400 ohm carbon resistor to the high potential side of 
the signal generator. The ground wire should remain 
connected to the signal generator. 

3rd - Adjust the carrier frequency output of the signal gener- 
ator to 15 MC. 

4th - Turn the wave band selector switch to the left - short 
wave position - set the calibrated dial of the receiver 
to read 15 NC. 

th - Adjust the S.W. oscillator shunt compensator for maxi- 
mum signal output. If two peaks are noted on this ad- 
justment, the proper one Se that with the compensator 
farthest "in". To determine that this compensator has 
not been adjusted to the image frequency, turn the re- 
ceiver dial to approximately 15.9 MC. If no Signal 
can be heard at this setting even with a greater algal 
generator output, the S.W. oscillator shunt compensator 
has been improperly adjusted and it will be necessary to 
re -adjust to the proper peak. After re -adjusting, check 
to see that the image frequency comes in at 15.9 MC. It 
is well to bear in mind throughout these adjustments 
that with the same signal input to the receiver, the 
image response point should be weaker than the original 
reading. 

6th - Having determined the oorrect peak, and maximum setting, 
for the S.W. oscillator shunt compensator, adjust the 
S.W. RF stage shunt oompeneator and the S.W. detector 
shunt compensator for maximum signal output. Turn the 
receiver dial to the image point (15.9 MC) to determine 
that both compensators have been adjusted to the correct 
peak (See Paragraph 5). 

ADJUSTMENT OF S.W. OSCILLATOR SERIES TRIMMER 

1st - Adjust the carrier frequency output of the signal gener- 
ator to 6 MC. 

2nd - Turn the calibrated dial of the receiver to pick up this 
6 MC signal. 

3rd - With the aid of a bakelite type screw driver, adjust the 
S.W. oscillator series trimmer (see eketoh) until a max- 
imum output signal is indicated on the output meter. To 
insure perfect alignment it is necessary to rook" the 
ganged variable condenser in' order to follow the maximum 
signal output. 

4th - Having determined the maximum peak of the S.N. oscillat- 
or series trimmer, re -adjust the carrier frequency of the 
signal generator to 15 MC. Turn the calibrated dial to 

15 MC, and re -adjust S.W. oscillator shunt compensator, 
and then, S.W. RF stage shunt compensator and S.W. de- 
tector shunt compensator for maximum signal output; check- 
ing for cage point as outlined in the foregoing instruc- 
tions. - 

ADJUSTMENT OF BC SHUNT COMPENSATORS 

Che compensators are located as indicated in the sketch. 

let - Remove the 400 ohm resistor from the high potential 
aide of the signal generator and insert a 250 mmfd. 
mica condenser in ite plaoe. 

2nd - Turn the wave band selector switch to the right - 
broadcast position. 

3rd - Adjust the carrier frequency to 1500 EC. 

4th - Set the calibrated dial of the receiver to read 
1500 EC. 

5th - Adjust the BC osoillator shunt compensator for max- 
imum signal output. 

6th - Adjust the BC RF stage shunt compensator and the BC 
detector shunt compensator for maximum signal output. 

ADJUSTMENT OF BC OSCILLATOR SERIES TRIMMER 

let - Adjust the carrier frequency output of the signal 
generator to 600 EC. 

2nd - Turn the calibrated dial of the receiver to pink up 
this 600 EC signal. 

3rd - With the aid of a bakelite type screw driver adjust 
the BC oscillator cerise trimmer (see sketch) until 
a maximum signal is indicated on the output meter. 
To insure perfect alignment it is necessary to "rock" 
the ganged variable condenser in order to follow the 
maximum signal output. 

4th - Having determined the maximum peak of the BC oscil- 
lator series trimmer, re -adjust the carrier frequency 
of the signal generator to 1500 EC. Turn the cali- 
brated dial to 1500 EC and re -adjust BC oscillator 
shunt compensator, and then, BC RF stage shunt com- 
pensator and BC detector shunt compensator for max- 
imum signal output, as outlined in the foregoing in- 
structions. 

CONTINUITY AID VOLTAGE READICOS ON 

MODEL 192 SERIES 

Line Voltage 118 - Input Current .81 Amp. 
No Signal Input - Wave Band Switch - Right. 

TYPE POSITION PLATE PLATE CATHODE SCREEN 
OF OF MA 
TUBE TUBE VOLTS CURRENT VOLTS GRID VOLTS 

6E7 R.P. 99 8.8 3 
NA8 let Det.Oso. 113 1.0 1 
617 I.P. 107 3.3 7 

sas 
4 

2nd Det. --- --- 
l l AVC --- 6 

6C5 1st Aud. 62e 1.2 2 
43 Ñ.P. 2nd Aud. 91 20.0 18 
25E5 B" Rectifier --- 67.0 TOTAL -- 
2525 Spk.Reetifler --- 77.0 TOTAL -- 

BA8 Oeo. Anode Voltage -- 78 and current - 1.4 ma. 
* These readings were taken with a 1,000 ohm per volt 
meter and are not indicative of effective voltages. 

VOLTAGE ACROSS ELECTROLYTIC CONDENSER (#20.32) 
1st section 2nd eeotion 

130 114 

Voltage across speaker field 
filter choke (#40.3) 
4 000 ohs resistor (#50.12) 

" o 30,000 ohm resistor (#30.10) 

D.C. RESISTANCE VALUES 

PRIMARY 
Speaker input transformer 711Y----ohms 

field coil 1,000 
voice soil 2.05 
bucking coil .35 

Audio coupling choke (#40.7) 2,420 e 

111 
49 

107 

9e 

85 volta 
16 
17 
47 " 

SECONDARY 
4âmé 

PORN S-2140 
JUNE 26, 1936 SERVICE DIVISION 
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PAGE 6-20 FADA 
MODEL 1462 
Two Types 
Socket,Triiers 
Alignment,Voltage 

FADA RADIO & ELECTRIC CORP. 

COMPENSATING INSTRUCTIONS FOR 

MODEL 1462 SERIES 

In order to adjust accurately the various trimmer condensera of the re-. 
solver in a000rdanoe with the following inetructions, it le essential 
to use a shielded signal generator oapable of giving a modulated car- 
rier which oan be attenuated at 456 KC, 600 KC, 1500 KC, 6 MC and 15 MC. 

This receiver 1e equipped with an automatic volume control which neo- 
eeeitates setting the manual volume control of the receiver to its max- 
imum position to insure accuracy in alignment. To oontrol the signal 
output of the receiver it will be neoessary to use the attenuator con- 
trol of the signal generator. 

Im .F. 

GRIS PUTE 

S.W. 

B.C. 

S.W 

ANT COIL 

B.c. 
OSC. COIL 

BAND SWITCH 
S.W.- LEF1 
B.C.- WWI' 

B.C. SERIES PADDER 

S.W. SERIOS PADDER - 
TONE CONTROL 

TUNING CONTROL 

VOLUME CONTROL m ON-OFF SWITCH 

PLATE 

DIODE 

ANT YELLOW 
ONn - &LACK 

75 

43 

2525 
37 

POWER SUPPLY CORO 

ADJUSTMENT OF THE I.P. CONDENSERS 

The four (4) intermediate frequency (I.F.) condensers are located as 
shown in the sketch. 

1st - Disconnect the outside antenna system from the receiver. 

2nd - Disoonneot the control grid lead from the 6A7 tube. 

3rd - Connect the high potential lead of the signal generator 
to the control grid of the 6A7 tube, and the low poten- 
tial side to the receiver "ground" lead. 

4th - Place an output meter (copper oxide type) aoroes the 
speaker volts coil eo that variations in signal output 
can be noted. 

5th - Places the signal generator in operation and adjust the 
oarrier frequency to 456 KC.. Regulate the attenuator 
control of the signal generator so that the output sig- 
nal is low enough to insure accuracy in adjusting the 
I.P. condensers. 

6th - with the aid of a bakelite type sores driver, adjust 
the four (4) I.F. condensers to resonance as indicated 
by the greatest awing of the needle on the output meter. 
Repeat these adjustments as there is a slight interlock- 
ing effeot. 

ADJUSTMENT OF S.N. SHUNT COMPENSATORS 

The compensator» are boated as indicated on the sketob. 

1st - Remove the signal generator connection from the control 
grid of the 6A7 tube and replace the oontrol grid lead. 

2nd - Connect the antenna wire of the receiver chassis through 
400 ohm carbon resistor to the high potential side of 

the signal generator. The ground wire should remain cn- 
neoted to the signal generator. 

3rd - Adjust the carrier frequency output of the signal goner- 
ater to 15 MC. 

4th - Turn the wave band selector switoh to the left - short 
wave position. Set the calibrated dial of the receiver 
to read 15 MC. 

5th - Adjust the S.W. oscillator shunt compensator for maximum 
signal output. If two peaks. are noted on this adjust- 
ment the proper one is that with the compensator farthest 
"1n. To determine that this compensator has not been 
adjusted to the image frequency, turn the receiver dial 
to approximately 15.9 NC. If no signal can be heard at 

this setting, even with a greater signal generator out- 
put, the S.N. oscillator shunt compensator has been 
improperly adjusted and it will be neoessary to return 
the dial to 15 MC and adjust to the proper peak. After 
re -adjusting check to see that the image frequency Games 
in at 15.9 MC on the receiver dial. It is well to bear 
in mind throughout these adjustments that with the same 
signal input to the receiver, the image response point 
should be weaker than the original (fundamental) signal 
frequency. 

6th - Having determined the correct peak, and maximum setting, 
for the S.N. osoillator shunt compensator, adjust the 
S.N. detector shunt compensator for maximum signal output. 

ADJUSTMENT OF S.N. 08CILTATOR SERIES PADDER 

let - Adjust the carrier frequency output of the signal gener- 
ator to 8 M0. 

2nd - Turn the calibrated dial of the receiver to pick up this 
6 NO signal. 

3rd - With the aid of a bakelite type screw driver, adjust the 
S.N. osoillator series padder (see sketch) until a max- 
imum output aignºIT6'indioated on the output meter. To 
Insure perfect alignment it is necessary to "rock" the 
ganged variable condenser in order to follow the maximum 
output signal. 

4th - Having determined the maximum peak of the B.N. osoillator 
series padder, re -adjust the carrier frequency of the 
signal generator to 15 NC. Turn the calibrated dial to 
15 MC and re -adjust S.N. oscillator shunt compensator, 
and then S.N. detector shunt compensator for maximum sig- 
nal output; Checking for image point as outlined in the 
foregoing instructions. 

ADJUSTMENT OF BC SHUNT COMPENSATORS 

The compneatora are located as Indicated in the sketch. 

let - Remove the 400 ohm resistor from the high potential aide 
of the signal generator and insert a SSO seed. mica con- 
denser in lta place. 

2nd - Turn the wave band selector switch to the right - broad - 
oast position. 

3rd - Adjust the carrier frequency to 1500 KC. 

4th - Set the calibrated dial of the reserver to read 1500 KC. 

5th - Adjust the BC osoillator shunt compensator for maximum 
signal output. 

6th - Adjust the BC detector shunt compensator for maximum sig- 
nal output. 

ADJUSTMENT OF BC OSCILLATOR SERIES PADDER 

let - Adjust the carrier frequency output of the signal gener- 
ator to 600 KC. 

2nd - Turn the calibrated dial of the receiver to pick up this 
600 KC signal. 

3rd - With the aid of a bakelite type sores driver adjust the 
BC oscillator series padder (see sketch) until a maximum 
signal Is indicated on the output meter, To insure per - 
foot alignment it is necessary to rook the ganged var- 
iable condenser in order to follow the maximum signal 
output. 

4th - Having determined the maximum peak of the BC oscillator 
aeries padder, re -adjust the carrier frequency of the 
signal generator to 1500 KC. Turn the calibrated dial to 
1500 KC and re -adjust the BC oscillator shunt and the 
BC detector shunt compensators for maximum signal out- 
put as outlined in the foregoing instructions. 

TYPE 
OF 
TUBE 

CONTINUITY AND VOLTAGE READINGS ON 

MODEL 1462 SERIES 

Line Voltage 117 - Input Current .45 amp. 

No Signal Input - Wave Band Switch - Right 

POSITION 
OP 
TUBE 

RA7 1st Det.-Oec. 
BDe Int. Freq. 

75 let Aud. 
2nd Det. 

43 2nd Aud. 
37 Spk. Rectifier 
2525 B" Rectifier 

Volage 

PLATE PLATE CATHODE 
MA 

VOLTS CURRENT VOLTS 

121 2.4 3 

117 5.3 7 
58* .1 1 

99 22.0 17 
26.0 -- 

--- 42.0 TOTAL -- 

6A7 Oso. Anode Voltage -- 100 and Current -- 3.3 ma. 

These readings were taken with a 1,000ohm per volt 
meter and are not indicative of effeottve voltages. 

VOLTAGE ACROSS ELECTROLYTIC CONDENSER 
let section 2nd section 

139 124 

across speaker field 
filter choke 

D.C. RESISTANCE VALUES 

Speaker input transformer 
field coil 
voice coil 

" bucking coil 

?ORM S-2146 
Iuly 1, 1935 

PRIMARY 

330. ohms 
3,000. 

3. 
.38 " 

SCREEN 

GRID VOLTS 

70 
117 

107 

80 volts 
15 " 

SECONDARY 

.42 ohms 

SERVICE DIVISION 
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PAGE 6-22 FADA 

MODEL 1582 
Schematic 
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FAIR. -MORSE PAGE 6-1 
I1®DE'L 40 

FAIRBANKS -MORSE HOME APP., INC. 
MODEL 41 
Schematics 

IF PEAK 456 KC. 

TABLE OF VALUES 

R 1 8000 OHMS C 

R 2 50M OHMS C 

R 3 50M OHMS C 
R 4 2 MRCS C 
R 5 1 MEG C 
R 6 25014 OHMS C 

GCS CZ 

.L, 
GC6 

w.rr- 
C/ 

15 1 TURNS = 

C3 

t/ b 

C9 

1 500 MMF 
2 200 IOW 
3 .05 RFD 
4 .05 NPD 
S .05 MFD 
C .01 MFD 

R 7 10M OHMS C 7 16 MFD 
R 8 250M OHMS C 8 8 MFD 
R 9 1 MCC C 9 .006 MFD 
R1C 250M OHMS C10 .0005 MFD 

C11 .01 MFD 

C12 .1 MFD 

C4 C12 

jcs 

A.C.50URCE 
/10 VOLTS 
60 CYCLE 

f 
b p 

80 C7 

7506 

Ica I 

NAHE 
WIR/NC D/ACRAM roa 

MODEL 40 
DRAWN AY CHECKED SCALE 

JNL' X./ - 

N° 
7506 

DATE 
6 -/L -3A 

FAIRBANKS MORSE 
HOME APPLIANCES, INC. 

IGe 

RI 

34 r-i 
ww- 
'VOA, 

RESISTORS CONDENSERS 
R I /0014 
RL 50 N 
R7 25 M 
R4 25014 
R3 400M 
Ri 500 N 
R7 50 N 
RB 500 N 
R9 5 N 
RIO /000 
e// . 6 

CI .1 
CL 2001414'10. 
C 9 .1 

CI B 
C3 .l3 
CS ./ 
C7 .3 
C9 .1 
C9 .05 
CIO ZOO 1414Fß 

C//.0l 
C /2.D1 

C4_1: fl C 

32 

T aa a! 

i Q 
R// 

5+ MS 'A+ 
B - 

IF PEAK 456 KC. 

B+e71 k -lei 

NAME Ma 
N/1E/N6 DIA 6R AM 

FOa MODEL 4/ 
AWN BY CNECKLD SCALE 

752/ 
DATE 

arse : 9 -It. 35 

FAIRBANKS MORSE 
HOME APPLIANCES. I NC. 
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PAGE 6-2 FMR. -MORSE 

LUDEL C-6 
L ODEL 66 
Schematics 

FAIRßANKS-MORSE HOME APP., INC. 

,r 
C 

RS R4 

4.21 
CD Z 

VV.", 

CA 

C 

co tg 
ce 

f 

n 

C /O 

4 

a 

C/7 

C /2 

RESISTORS CONDENSERS 

R/ 
92 
R3 
R4 
RS 
R¡. 
R7 
R8 
R9 
R/0 
RI/ 
R12 
R /3 
R /4 

300 
/0 M 
50M 
LO M 
/O M 
300 
500 
30M 
500M 
2 MEG. 
400M 
35M 
500M 
500M 

C / .05 
C 2 .000/ 
C. .00/ 
C4 .003 
CJ .1 
C6 .1 
C7 ./ 
C f .000/ 
C 9 .000/ 
C /0 .0t 
C// ./ 
C /2 .25 
C /3.004 
C /4 ./4 
C/5,8 
C/6.0/ 
C /7.02 

i C// 

RM R// R/2 

`7 

T C/5 T C/4 

Ex IF PEAK 456 KC. 

NAME N2 
IY/RING O/AGRAM 

FOR MOO. E56 

DRA WN BY CNECMEO SCALE 
LEk X/" 

75/2 
DATE 
7-3/-35 

FAIRBANKS MORSE 
HOME APPLIANCES , INC . 

606 

C 

HOT -A- 

6A7 - 
eIt.,l, 0 
p err 
wh 

ct `x C2f', 

yH 
RE 

C 

Ts 

606 
'AAA 

It 

3 

=C24 

5 

zl 
c z7D 

T" 

CAR FRAME 

S N. 

_L 

=C13 

. 
R4 

C6 

Cltd 

C7 

75 

n h 
ag T çlo 

tle 

Cd 

T 

Rd 

X 

CII 

42 

C12 X 

Cte 

cxo 
TERMINAL 
SIDE OP 

SOCKETS 

rRONCi = SIOEO/ 

"s. _ x, 

=CI7 
c IF PEAK 177.5 KC 

Cl, 

, 
l,eg , 

t14 

'-- ` ril(Oifó ` d 

TABLE OF VALUES 
CI-.05MFD C13-.5MFD RI-250MOHMS 
C2 - 05MFD C1+-.2SMFD RI -SO MOHMS 
CS -.IMFO. CIS-.O2MAD RS-2OMOHMS 
C4-.25MFD C16-.25MFD. R4-250MONMS 
CS - SOMMFD C17-8MFD R5-25MOHM3 
C6 - ZOO AIMED CIO -OMFD R6-25014OHMS 
Cl -IOOMMFD. Cif -.OI MFD. R7-6000 01I343 
CD -SOOMMFD ClO-.00MFD. R8-250MONMIC. 
Cf - IS MVO 029- 01 MFD Rf -SOO MOH/43 
coo- Or MOO C30-500 MMFO RIO -100 M ONM3 fir- 01 MFD RII -250MOHMS 
C11- I 243 EIS- 40MOHMS R1j-2SOMOHMS 

MOD. C-6 
AUTO RADIO RECE/vER 

í FAIRBANKS -MORSE 
HOME APPLIANCES, INC. 

CHICAGO. H -SA. 
3D-32 
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FAIR. -MORSE PAGE 6-3 

FAIRBANKS -MORSE HOME APP., INC. 
IODIIL 63 

1 iODEL 64 

Schematics 

Ir 

MILE OF VALUES 
RE51.70R6 
IN OHMS 

CONDE 

R / -S00-LWMI 
R2- DOM 
R3 -ROM 
Ra -5004 
RS 
RL OOM 
R7- 300 
RD too 
R9 /014 
R/0 20/4 
R /l - 300 
R/2 Su0M 
R/3-0004 
R/4 -500M 
R/S O00 M 
R/i SOOM 
R/7 5524 
121800A1 
RID -E MER 
420500M 
R2/ -600M 

CI .05-MFO, 
C2 .05-MIO. 
C3 .05-MFO. 
CR .05-MFD. 
C., .0001-MFO. 
,.G .05 - MFO- 
C7 t-MFD 
CA .004-MFO. 
CS . DJ/ -WO. 
C/0 . 000/- MFO. 
C11 ./-M0. 
C/2 .01 -WO - 
C1.3 .05 - MID 
C14 .000I -14F0. 
C1S /0 --MFO. 
C14. .02-MFO. 
Cil .004- MID 
CID .02 -MFD 
C/! .006- WO. 
C2o .26--MFO. 
C2/ S-MFO. 
CEE OS-Mro. 

6D6 ó 
,nnN 

Nvrv wH rvw. 
-vvv 6-11"^"^" 

Imm yb 

Y 

HF 

E 

e. 

Ot 

I 
CM 

CFO 

Q 

R2/ 

R 

o 

u -if 
Ip 

\ Qjj QQQQQ - /50D O//M 
SP/fR. FIELD 

C24 /5 MMF, 
C25.06 MFD. 

A /SOOMMF MAX 
B 500 MMF MAX. 

IF PEAK 456 KC. 

NAME DWQ. N.. 

VV/RING DIAGRAM FOR 
MOD. 63 75// 

DRAWN BY CHECKED SC AL E DATE 

af0ti X=I" 7-44-35 
FAIRBANKS MORSE 

HOME APPLIANCES, INC. 

IF PEAK 177.5 KG 

fl 
l2 

05MIO 
05 P.1117 

TABLE OF VALUES__ 
CI3-.SMID R3-20MOHMS 
C14 - 25 MFD RI-250MOHMS MOD 64 

'3 IMIO CIS OZ MID R5 25MONMS AUTO RADIO RECEIVER 
4 25 MIO C li 2S Mr0 R 6 250 M O H M S 

C5 50 MMF0 C 17 8 MFO R7 6000 OHMS 

CR 200 MMFO C18 8 MID R6 - 250 M OHM VC. 

C7 EOO MMFD C19 -.01 MFD R 9- 500 M OHMS 
CB JOOMMID C20-.006MFD. R10-IOOMOHMS 
C9 25 I410 C29-OIMFO R11-250MOHMS 
CIO OI MIO C30-500MMIO R12-250MOHMS 
CIl 01 MID RI -250MOHMS R13-40MOHMS 
C12 .I MIO R2-50MOHMS 

42 

TERMINAL 
.0/Of OF 
SOCKET 

FAIRBANKS -MORSE 
HOME APPLIANCES, INC. 

CHICAGO, U.SA 

f,- SD -21235s'..' 
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PAGE 6-4 FAIR. -MORSE 

PADII, 54 

MODEL 64 
Schematics 
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MODEL 71 
FAIRBANKS -MORSE HOME APP., INC. MODEL 74 

Schematics 
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MODEL 82 
Schematic FAIRBANIiS-nI()RSE I-IUME APP., INC. 
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MODEL 90 
FAIRBANKS -MORSE HOME APP., INC. Schematic 
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MODEL 100 
Schematic FAIRBANKS -MORSE HOME APP., INC. 
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FAIRBANKS -MORSE HOME APP., INC. 

MODEL 110 
Schematic 
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PAGE 6-10 FAIR. -MORSE 

MODELS 6010, 6044 
Chassis 60 

Resistance Test 
Voltage, Data 

FAIRBANKS -MORSE HOME APP., INC. 

RESISTANCE TESTS 
These tests should be made with an accurate ohm -meter. The 

speaker should be connected. All tubes should be removed from 
the set. The volume and tone controls should be full "on." The 
A. C. line plu¢ must be removed from the A. C. outlet. 

VOLTAGE TESTS 
These readings should be taken with all tubes in their sockets. 

The volume and tone controls should be full "on." The antenna 
should be disconnected. Tune the set to a point where no signal 
is received. 

RESISTANCE AND VOLTAGE ANALYSIS CHART 

LINE VOLTAGE 115 

FROM t TO Resistance 
in Ohms 

MEASURED VOLTAGE **Meter 
Range 

in Volts 
If Reading Differs More Than 10% plus or minus 

from Stated Value Check These Units. B. C. Band S. W. Band 
61)6 Ant. R. F. Stage 
1. Heater Ground .2 6.2 A. C. 

217.5 
6.2 A. C. Fil. Winding; Pilot Light Socket 

2. Plate Ground 55,000 217. 300 RFC -1; C-2; C-5; C-6; C-31; C-32; R-3; R-4 
3. Screen Ground 40,000 90 80 300 C-2; R-3; R-4 
4. Suppressor Ground 300 2.4 2.2 3 R-1; C-4 
5. Cathode Ground 300 2.4 22 3 R-1; C-4 

Defective Ground 6. Heater Ground 0 0 0 
7. Grid Ground 1,251,000 Coil; R-2; R-9; R-10; C-20 
6A7 Converter 
8. Heater Ground 0 0 0 Defective Ground 
9. Plate 

10. Screen G-3 G-5 
Ground 
Ground 

55,000 
40,000 

217.5 217 300 Coil; R-3; R-4; C-2; C-31; C-32 
t 90 

165 
80 300 C-2; R-3; R-4 

11. Osc. Plate G-2 Ground 65,000 145 300 Coil; RFC -2; R-7; R-3; R-4; C-2; C-31; C-32 
12. Osc. Grid U-1 Ground 50,300 *-5 

*3 
*1.5 30 R-6; R-5; C-8 

13. Cathode Ground 300 *4.25 30 R-5; C-8 
14. Heater Ground .2 6.2 A. C. 6.2 A. C. Fil. Winding; Pilot Light Socket 
15. Grid Ground 1.250,000 Switch; Coil; R-9; R-10; C-20 
606 I. F. Stage 
16. Heater Ground .2 6.2 A. C. Fil. Winding; Pilot Light Socket 
17. Plate Ground 55,000 217.5 217 300 Coil; R-3; R-4; C-2; C-31; C-32 
18. 3c ,.en Ground 40,000 90 80 300 C-2; R-3; R-4 
19. Suppressor 
20. Cathode 

Ground 300 2.35 2.05 3 R-19; C-19 
Ground 300 2.35 2.05 3 R-19; C-19 

21. Heater Ground 0 0 0 Defective Ground 
22. Grid Ground 1,750,000 Coil; R-8; R-9; R-10; C-18; C-20 
6B7 Det. AVC & A. 1. 
23. Heater Ground .2 6.2 A. C. 6.2 A. C. Fil. Winding; Pilot Light Socket 
24. Plate Ground 305,000 *75 *75 300 R-13; R-3; R-4; C-27; C-2; C-31; C-32 
25. Screen Ground 2,055,000 *22.5 22.5 300 R-12; R-3; R-4; C-26; C-2; C-31; C-32 
26. Diode Plate Ground 250,000 Coil; R-10; C-20 
27. Diode Plate Ground 0 0 0 Defective Ground 
28. Cathode Ground 0 0 0 Defective Ground 
29. Heater Ground b 0 0 Defective Ground 
30. Grid Ground 2,004,890 . R-11; R-16; C-21; C-33 
42 Output 
31. Heater Ground .2 6.2 A. C. 6.2 A. C. Defective Ground 
32. Plate Ground 55,600 205 205 300 Coil; R-3; R-4; C-29; C-30; C-31; C-32; C-2 
33. Screen Ground 55,000 215 215 300 R-3; R-4; C-2; C-31; C-32 
34. Grid Ground 761,000 R-14; R-16; R-17; R-18; C-27; C-28; Field 
35. Cathode Ground 0 0 0 Defective Ground 
36. Heater Ground O 0 0 Defective Ground 
80 Rectifier 
37. Filament Ground 55,000 

- 

215 215 300 Fil. Winding; C-31; C-32; C-2; R-3; R-4 
38. Plate Ground 2,200 -130 -130 300 H. V. Winding; Field 
39. Plate Ground 2,200 -130 -130 300 H. V. Winding; Field 
40. Filament Ground 55,000 215 215 300 C-31; C-32; C-2; R-3; R-4 
Miscellaneous 
41. A. C. Line Ground Pri. Winding; Switch; C-34 
42. A. C. Line Ground Pri. Winding; Switch; C-34 
43. Ant. (Blue) Ground 5.7 Coil; C-1 , 

44. Ant. (Blue & Black) Ground .02 (OPEN ON B ROADCAST) Switch 
45. Ground Ground 0 Defective Ground 
41. A. C. Line 42. A. C. Line 8 Switch; Primary; Cord; Plug 
38. Plate 80 39. Plate 80 400 H. V. Winding 
37. Filament 80 40. Filament 80 .12 Filament Winding 

If Resistance Readings are low, try reversing polarity of Ohm -Meter. 
Subject to large variations. 
(Figures in the first column refer to socket hole numbers on Figure 3. 0 Black 

Meter must be 1,000 ohms per volt. 1 Brown 

FIRST I. F. TRANSFORMER 

Plate Blue 
Plus "B" Red 
Grid Return Black 
Grid (Top) Green 

SECOND I. F. TRANSFORMER 

Plate Blue 
Plus "B" Red 

Black 
Green 

POWER TRANSFORMER 

Diode Return 
Diode 

Primary 
6.3 Volt Filament 
5. Volt Filament 
High Voltage 

T. High Voltage .. 

Two Brown Leads 
Two Black Leads 

Two Yellow Leads 
'l'wo Green Leads 

....Red 

STANDARD R M A 

Resistor and Condenser Color Code 
2 Red 4 Yellow 
3 Orange 5 Green 

Resistors 

6 Blue 
7 Purple 

S (trey 
9 White 

The Body Color represents the first figure of the resistance value. 
The End Color represents the second figure of the resistance 

value. 
The Dot Color represents the number of ciphers following the 

first two figures. 
Mica Condensers 

(Capacity in Micro-Microfarads) 
The First Dot on the condenser represents the first figure 01 

the capacity. 
The Second Dot on the condenser represents the second figure 

of the capacity. 
The Third Dot on the condenser represents the number of 

ciphers following the first two figures. 
The colors on the condensers should be read from left to right 

with the condenser in an uptight position. 
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MC®MS 6010, 6044 

FAIRBANKS -MORSE HOME APP., INC. Chassis 60 
Schematic,Trimmers 
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PAGE 6-12 FAIR. -MORSE 

11í0D L S 6010, 6044 
Chassis 60 
Alignment ,Coil Data. 

FAIRBANKS -MORSE HOME APP., INC. 

L F. ALIGNMENT 
All Intermediate Frequency alignment adjustments must be 

made with the band selector switch In the broadcast (left hand) 
position. 

1. Supply a 456 Kilocycle signal from an accurate service 
oscillator, to the grid of the 6A7 tube. It is advisable to connect 
a small condenser, about .00005 Mfd. (50 MMFD) in series with 
the lead from the service oscillator to prevent the characteristics 
of the service oscillator circuit from affecting the set. 

2. Adjust the grid circuit trimmer condenser of the first inter- 
mediate frequency transformer, carefully, for maximum output 
with minimum input from the service oscillator. The grid circuit 
trimmer condenser of the first intermediate frequency trans- 
former is controlled by the left hand adjustment screw located 
on the front of the intermediate frequency transformer can (see 
Figure 4). 

3. Adjust the plate circuit trimmer condenser of the first inter- 
mediate frequency transformer, carefully, for maximum output 
with minimum input from the service oscillator. The plate 
circuit trimmer condenser of the first intermediate frequency 
transformer is contolled by the right hand adjustment screw 
located on the front of the intermediate frequency transformer 
can (see Figure 4). 

4. Adjust the diode circuit trimmer condenser of the second 
intermediate frequency transformer, carefully, for maximum 
output with minimum input from the service oscillator. The 
diode plate circuit trimmer condenser of the second intermediate 
frequency transformer is controlled by the right hand adjust- 
ment screw located on the front of the intermediate frequency 
transformer can (Grid Trimmer Figure 4). 

5. Adjust the plate circuit trimmer condenser of the second 
intermediate frequency transformer carefully, for maximum 
output with minimum input from the service oscillator. The 
plate circuit trimmer condenser of the second intermediate fre- 
quency transformer is controlled by the left hand ad,ustment 
screw located on the front of the intermediate frequency trans- 
former can (see Figure 4). 

6. Much of the sensitivity and selectivity of the receiver de- 
pends upon the proper setting of these critical adjustments, 
for this reason it is necessary to go back over them to make 
sure they are correct. 

R. F..AND OSCILLATOR ALIGNMENT 
An alignment jig is available for use in aligning the broad- cast and short wave bands of the Model 60. The part number 

of this jig is 14726, 1t may be obtained through any Fairbanks - Morse jobber. 

BROADCAST BAND 
1. Place the alignment jig on the front of the chassis. Tune the gang condenser to 1700 Kilocycles. Supply a 1700 Kilocycle signal from the service oscillator to the antenna of the set. Adjust the broadcast band oscillator trimmer (see Figure 5) for maximum output with minimum input from the service oscil- lator. It is advisable to turn the gang condenser back and forth across the signal while this adjustment is being made to make sure the peak of greatest intensity is obtained. This is necessary to bring the oscillator into track with the R.F. circuit since, In most cases, the R. F. circuit has no trimmer. If the dial reading is Incorrect after this adjustment has been made the travelite disc should be adjusted until the reading is correct. 
2. Adjust the broadcast band antenna trimmer (Figure 3) for maximum output with minimum input from the service oscillator. 
3. Supply a 600 Kilocycle signal to the antenna of the set. Turn the gang condenser to 600 Kilocycles. Adjust the low frequency padding condenser (Figure 4) for maximum output with minimum input from the service oscillator. While making this adjustment turn the gang condenser back and forth across the signal to make sure the peak of greatest Intensity is obtained. 

SHORT WAVE BAND 
1. Supply a 15 megacycle signal to the antenna of the set. 

Turn the gang condenser to 15 megacycles. Adjust the short 
wave oscillator trimmer (Figure 5) for maximum output with 
minimum input from the service oscillator. 

2. Adjust the short wave R. F. trimmer (Figure 5) for maxi- 
mum output with minimum input from the service oscillator. 
While making this adjustment it is advisable to turn the ging 
condenser back and forth across the signal to make sure the 
peak of greatest Intensity is obtained. This is desirable because 
of the reflected effect of the adjustment of one stage on the 
other. 

NOTE: After all alignment adjustments have been completed 
the set should be tuned slowly from one end of the dial to the 
other, on the short wave band. If a howl or "squak" is heard 
at any point, the set is "crossing track." To remedy this con- 
dition loosen the short wave oscillator trimmer (Figure 5) 
slowly and carefully to the point where the howl disappears. 

DI -AL CALIBRATION IN CABINET 
After the set has been aligned in accordance vith the fore- 

going Instructions the dial readings, -will be approximately 
correct on all frequencies. When the chassis is placed in the 
cabinet it should be bolted down and any differences in calibra- 
tion should be adjusted by loosening the set screw in the 
travelite disc hub and turning the travelite disc until the 
reading is correct and then tightening the set screw. 

GANG CONDENSER PLATES 

The adjustment of the slotted end plates on the gang con- 
denser is very critical since it must be accurate on both bands. 
These adjustments are made In the factory with precision equip- 
ment and under no condition should it be necessary to change 
them by bending plates. 
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M 

8 I ' 8 
nF. 2 7 

3' 
4 S 

VIEW OF CO/LS IN SET 

COIL FROM TO D. C. RESISTANCE 

Lug 3 Lug 8 5.5 Ohms 

ANTENNA 
COIL 

Lug 1 Lug 2 4. Ohms 

Lug 2 Lug 4 .5 Ohm 

RADIO 
Lug 3 Lug 4 2.8 Ohms 

FREQUENCY 
AND 

Lug 4 Lug 1 .1 Ohm 

OSCILLATOR 
COILS 

Lug 1 Lug 2 .35 Ohm 

Lug 7 Lug 5 .1 Ohm 

Lug 5 Lug 8 4. Ohms 

FIRST I. F. 
TRANS- 

Black Green 9. Ohms 

FORMER Red Blue 7.25 Ohms 

SECOND I. F. 
TRANS- 

Black Green 7.5 Ohms 

FORMER Red Blue 4.5 Ohms 

OSCILLATOR 
PLATE CHOKE B+End Plate End 12. Ohms 

R. F. PLATE 
CHOKE B+End Plate End 75. Ohms 

Brown Brown 7.5 Ohms 

POWER 
TRANS- 

Black Black .12 Ohm 

FORMER 
115 VOLT 

Yellow 
- 

Yellow .1 Ohm 

60 CYCLE Green Red 185. Ohms 

Green Red 185. Ohms 
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Ci 

// 
CHAS3/S 

Part 
Number 

A-14715 
A-14716 
A-14853 
A-14854 
A-14856 

C I -1000 MMFD. 

CZ -.I MID. 
C3 -.O5 MFD. 

C4 -SOD MMFD. 

C5-.1 MID. 
C6 -.OS MID. 
C7-50 MMID 
C8 -.I MID. 

C9-.004 MID. 
CM -5 MMFD. 

C11-5 MMFD. 

C12- A5 MID. 
C13 -.I MID. 

CM -ISO MMFD. 

606 

FAIRBANKS -MORSE IIOM E APP., INC. 

6A7 

TABLE OF VALUES 
CI5- 200 MNfI 
C16-.05 MID. 
C17 -.114E0. 
C/8 -.DI MID 
C19-100 RIMED. 

C20-.25 MID. 
C21-.006 MID. 
C22 -.OS MID. 
C23- IO MID. 
C34 -2o MID. 
Ch -5 MfD. 
C2e-.0E MID. 

MODEL N0.62 
A.C. -D.C. RECEIVER 456 K.C. LF 

18-52 METERS - 5.8-163 MEGACYCLES. 
197-555 METERS -540-1600 KILOCYCLES. 
810-2000 METERS- 150-370 KILOCYCLES. 

SELECTIVITY SWITCH 

6D6 C 
Cm ., Fie 

CII4". 

RI -1000 OHMS 

R2-2 ME6OHM3 
R3 -25M OHMS 

R4 -Z5 M OHMS 

R5-300 OHMS 

R6-20 M OHMS 
57-250M OHMS KC 

R8-1 ME6OHM 
R9-1 MEGOHM 
RIO -5 MEGOHMS 
RII -SO M OHMS 

RIZ -5 ME6OMMS 

RI3-100 M OHMS 

RN- 1 ME6OHM 

RIS- 250 M OHMS 

Rie - 250 M OHMS 

RI7- 50 M OHMS T.C. 

R/8- 300 OHMS 
Rig- 350 OHMS 

RZO-40 OHMS 
RV -75 OHMS 

L I - 350 OHMS 

L l'- 15 OHMS 
L2-2000 OHMS 

SPEAKER FIELD. 

25Z5 
BOTTOM VIEW 

Y v 

r- 
1 

ßí1. .1 

1710 
M l 215/71751 et. . M It MR I. J 

et;` g FAIRBANKS - MORSE 
HOME APPLIANCES, INC. 

ELECTROLYTIC 
CONDENSER SD -11835 

MODI {LI S 621 0, 6244 
Chassis 62 
Schematic JParts 

687 43 
- o 0 

«6M 

CO 

CM 

yl CV 
II 

PARTS LIST MODEL 62 
Description 

I. F. Transformer, First 
I. F. Transformer, Second 
Coil Assembly in Can, Antenna 
Coil Assembly in Can, Oscillator 
Coil Assembly 1n Can, R. F. 

14851 Choke Coll, Iron Core, Tapped 
14728 Dial Assembly complete 
14729 Dial Drive Roller (small) 
14730 Dial Drive Spring 
14731 Dial Drive Shaft 

14856 Dial Scale, Calibrated 
14704 Dial Face, extruded oelluloid 
14404 Dial Escutcheon 
14720 Pilot Lamp 6-8 Volt Tubular 
14849 Pilot Lamp Leads, 2 Conductor Tinsel 

K-868 Knob, Inlaid Wood 
K-551 Knob, Black Bakelite 
X-7220 Screw, Chassis Mounting, 10-24 x 7/8" 
X-7228 Screw, Decorative Head, 8-32 x 1" 
P-625 Tip Jack with washers 

S-5907 Socket, Speaker 
S-5918 Socket, 6D6 
S-5919 Socket, 6A7 
S-5920 Socket, 657 
S-5922 Socket, 43 

S-5923 Socket, 25Z5 
S-5819 Shield Base, Vacuum Tube 
S-5820 Shield, Vacuum Tube 
S-5821 Shield Cap, Vacuum Tube 
R-5009 Terminal Strip, Common, Metal Clad 

SW -6102 Switch, Selectivity 
14852 Switch, Band Selector 
14862 Switch, AC -DC 
14557 Power Cord and Plug, 110-120 Volt 
14864 Adapter Cord and Plugs, 220-240 Volt 

SPEAKER CONES 

Speaker cones cannot be supplied. Speakers on ditch cones 

have been damaged will be repaired at the following list 
prices: 

6 inch speaker cone repair 
8 inch speaker none repair 

S 

List Part 
Priel %amber 

2.00 V-6507 
2'00 V-6508 
3.00 R-846 
3.00 R-1116 
3.00 R-1146 

2.50 
2.60 
.25 
.25 
.50 

.75 
.50 

1.00 
.10 
.25 

.20 

.20 

.05 

.05 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.05 

.15 

.05 

.15 

.30 
3.50 
1.25 
2.00 
1,50 

R-1191 
R-1236 
R-1296 
R-1311 
R-1331 

R-1446 
R-1451 
R-1491 
R-1701 
R-1716 

R-5010 
14702 
C-212 
EL -23 
EC -7 

EC -5 
EC -2 
EC -4 
EC -26 
EC -12 

C-310 
C-307 
C-305 
C-313 
C-320 

14863 
T-688 
14857 
14865 

fw 

TO LINE -o-a- 
SW. 

6-eY 
PILOTS 

Deaerlpt/oa List 
Price 

Tone Control and Switch, 50,000 ohms 1.20 
Volume Control, 250,1000 ohms .80 
Resistor, 300 ohms .. watt .20 
Resistor, 25,000 ohms 

1 
watt .20 

Resistor, 50,000 ohms 4 watt .20 

Resistor, 100,000 ohms i 
watt .20 

Resistor, 250,000 onims s watt .20 
Resistor, 1 tt 

watt 
.20 

Resistor, 2 Meg ohm- .20 
Resistor, 5 Megohm ; watt .20 

Resistor, 300 ohms watt .20 
* Resistor, 350 ohms watt .20 

Resistor, 1000 obste watt .20 
Resistor, 20,000 ohms watt .20 
Resistor, 25,000 ohms watt .20 

Resistor, 75 and 40 ohms, metal clad .50 
Condenser, Variable, 3 gang 4.60 
Condenser, trimmer strip, 3 gang 
Condenser, Dry Electrolytic 
Condenser, .25 Mrd., 300 volt, Tubular 

.60 
2.25 
.30 

Condenser, .1 Mfd., 300 volt, Tubular 
Condenser, .01 Mrd., 400 volt Tubular 
Condenser, .05 Mfd., 400 volt, Tubular 
Condenser, .05 Mfd., 300 volt, Tubular 
Condenser, .006 Mfd., 400 volt, Tubular 

.25 

.20 

.20 

.20 

.20 

Condenser, 50 Mee., Moulded 
Condenser, 100 Mmfd., Moulded 
Condenser, 200 Mmfd., Moulded 
Condenser, .001 MEd., Moulded 
Condenser, .004 Mfd., Moulded 

.20 

.20 
.20 
.25 
.25 

Alignment Jig 2.25 
Alignment Tool, Insulated 
Dynamic Speaker, 6 Inch, 2000 ohm Field 

1.50 
8.00 

Dynamic Speaker, 8 inch, 2000 ohm Field 12.00 

*2.50 We reserve the right to make changea in specifications and prices at 

2.50 any time without incurring any obligation on parts or sets previously 
sold. All sets are subject to standard RNA or Code guarantee. 
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MOD L S 6210, 6244 
Chassis 62 FAIRBANKS -MORSE HOME APP., INC. 
Voltage 
Alignment 
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Tube 
AC 
or 
DC 

Plate Soreen Grid one. 
Plate 

Oec. 
Grid 

AC 100 100 -- 
6D6 R.F. DC 80 80 -- 

AC 105 60 -- 105 -6 to 10 
6A7 Det.Oec. DC 85 40 -- 85 -5 to 10 

AC 105 105 -- 
6D6 I.F. DC 85 85 -- 

AC 25 25 -- 
687 A.F. DC 20 20 -- 

AC 105 105 -10 
43 A.F. DC 85 85 -10 

From Pb to P2 90 V.D.C. See sohematio 
2526 Rect. AC From P6 to K3 200 V.D.C. diagram for 

From PE to K3 116 V.D.C. reference points 
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MEASURED VOLTAGES 

Model 62 

All measurements made from, 

cathode with 1000 ohms per 

Volt meter. 300 vdlt scale. 
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IdODZ., S 8110, 8141 

Ii'AIRI;ANIiS-3IORSE IIODIF. APP., INC. Chassis 81 
Scnematic,Parts 
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PAGE 6-16 FAIR. -MORSE 

MOD JS 8110,8141 
Chassis 81 
A1iument, Data 

ALIGNMENT PROCEDURE 

The following instructions should be carefully stud- 
ied before any alignment adjustments are attempted. All 
adjustments should be made with volume control 'full on". 
Any desired variations in signal strength should be ob- 
tained by adjusting the output of the service oscillator. 

I. F. ALIGNMENT 

All Intermediate Frequency alignment adjustments must 
be made -with the band selector switch in the broadcast 
(left hand) position. 

1. Supply a 456 kilocycle signal to the grid of 
the 106 tube. 

2. Adjust the Grid circuit and the plate circuit 
trimmer condensers of the first I. F. trans- 
former, carefully, for maximum output with 
minimum input from the service oscillator (see 
Figure 6). 

3. Repeat Number 2. on the second I. F. transfor- 
mer. 

R. r'. AND OSCILLATOR ALIGNMENT 

An alignment jig is available for use on the Model 
81. The part number is 14726, it may be obtained from 
any Fairbanks -Morse jobber. 

BROADCAST BAND 

1. Place the alignment jig on the front of the chas- 
sis. Tune the gang condenser to 1400 Kilocycles. Sup- 
ply a 1400 Kilocycle signal from the service oscillator 

to the antenna of the set. Adjust the broadcast band 
oscillator trimmer (see Figure 5) for maximum output 
with minimum input from the service oscillator. It is 

advisable to turn the gang condenser back and forth 
across the signal while this 
adjustment is being made to 
make sure the peak of great- 
est intensity is obtained. 
This is necessary to bring 
the oscillator into track 
with the R,F. circuit since, 

in most cases, the R.F. cir- 
cuit has no trimmer. If the 
dial reading is incorrect 
after this adjustment has 
been made the travelite disc 
should be adjusted until the 
reading is correct. 

2. Adjust the broadcast 
band antenna trimmer (on 

gang condenser) for maxi- 
mum output with minimum in- 
put from the service oscil- 
lator. 

3. Supply a 600.Kilocycle 
signal to the antenna of the 
set. Turn the gang conden- 
ser to 600 Kilocycles. Ad- 
just the low frequency pad- 
ding condenser (Figure 6) 
for maximum output with 
minimum input from the ser- 
vice oscillator. While mak- 
ing this adjustment turn the 
gang condenser back and 
forth across the signal to 
make sure the peak of great- 
est intensity is obtained. 

SHORT WAVE BAND 

FAIRBANKS -MORSE HOME APP., INC. 

2. Adjust the short wave R. F. trimmer (Figure 5) 
for maximum output with minimum input from the ser- 
vice oscillator. While making this adjustment it is 
advisable to turn the gang condenser back and forth 
across the signal to make sure the peak of greatest 
intensity is obtained. This is desirable because of 
the reflected effect of the adjustment of one stage 
on the other. 

DIAL CALIBRATION IN CABINET 

After the set has been aligned in accordance with 
the foregoing instructions the dial readings will be 
approximately correct on all frequencies. When the chas- 
sis is placed in the cabinet it should be bolted down and 
any differences in calibration should be adjusted by loos- 
ening the set screw in the travelite disc hub and turning 
the travelite disc until the reading is correct and then 
tightening the set screw. 

SPEAKER ADJUSTMENT PROCEDURE 

1. Loosen adjustment screw number two about one 
fourth turn (see Figure 4). 

2. Turn screw number one (Figure 4) until the correct 
adjustment is obtained. 

3. Tighten screw number two. 

In extreme cases it may be necessary to reset the bal- 
anced adjustment blocks (see Figure 4). This can be ac- 
complished by turning screws number two and three. Loos- 
en either screw number two or three about one fourth turn. 
Tighten the other screw the same amount. If this does 
not correct the condition the procedure should be rever- 
sed. 

BALANCED 
ADJUSTMENT 
BLOCKS 

1. Supply a 15 megacycle signal to the antenna of 
the set. Turn the gang condenser to 15 megacycles. 
Adjust the short wave oscillator trimmer (Figure 5) 
for maximum output with minimum input from the ser- 
vice oscillator. 

ADJUSTING SCREWS 

NO. I 

NO. 2 

NO. 3 

SPEAKER UNIT 
Figure 4 

MODEL 81 CHASSIS 

The Model 81 is a battery operated, standard and 
short wave broadcast superheterodyne chassis covering 
frequency ranges of 540 to 1740 kilocycles and 5.5 to 
16 megacycles. Several outstanding battery set de- 
velopments are incorporated. These include a multi- 
purpose pentagrid converter; full automatic volume con- 
trol; new type, high efficiency intermediate frequency 
transformers; individual low loss, radio frequency 
coils; class 'B' output stage; and a new style, high 
efficiency, speaker. 
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PAGE 6-2 FEDERATED 
MODELS 79,80 
Schematic 
Voltage, socket 
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PAGE 6-4 FEDERATED 
MODEL 40 
MODELS 228,229 
Schenatics 
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FEDERATED PURCHASER 

PART EMBER 

1039 Broadcast, Antenna, Preaelector & Oscillator Coil 
1083 Short Wave Oscillator Coil 
1092 short Wave Antenna & First Detector Coil 
1038 First I. F. Transformer 
9835 Second I. F. Transformer 
9662 Third I. F. Transformer 
9800 R. F. Choke 
1037 Three Gang Condenser 
1099 Dial 
9677 Wave Band Switch 
9651 Wave Band Indicator Assembly 
9287 Short Wave Trimmer Disc. Assembly 
9882 Short Wave Trimmer Worn Tuning Rod 
9673 Padding Condenser 
9674 Padding Condenser 
9799 Trimmer Condenser 
9659 Electrolytic Condenser Dual 8 Mfd. 
8876 Electrolytic Condenser 5 Mid. 
1110 Electrolytic Condenser 4 Mfd. 
9660 Power Transformer 
9663 Dynamic Speaker 6 
9723 Dynamic Speaker 8° 
9666 Volume Control 
9174 Tone Control 
9668 Tuning Meter 
1068 Wire Wound Resistor Strip 
9671 Pilot Lamp Socket 

/ /1T/fire/ow., 
A ̀ 0II 

F 

T 

Prices 

PARTS & PRICE LIST 
for the 

SIR TUBE SUPERHETERODYNE RECEIVER 
24 Megacycles to 540 Kilocycles 

LIST PRICE 

2.75 
.73 
.75 

2.20 
2.20 
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MODEL 117 
Schematic 
Parts List 

2.5 Volt Pilot Lamp Bulb 
Tube Shield 
Tube Shield Cap 
.0005 Mfd. Moulded Condenser 
1 Mfd. 100 Volt Condenser 
.1 Mfd. 400 Volt Condenser 
.1 Mfd. 200 Volt Condenser 
.05 Mfd. 400 Volt Condenser 
.03 Mfd. & .004 Mfd. 400 Volt Condenser 
.0005 Mfd. & .05 kid. 400 Volt Condenser 
.001 Mfd. & .05 Mfd. 400 Volt Condenser 

.17 
.11 
.04 
.21 
.58 
.21 
.19 
.18 
.62 
.34 
.39 

.2 Mfd. 400 Volt Condenser .26 

.2 Mfd. 200 Volt Condenser .25 
500,000 Ohm 1/3 Matt Resistor .19 
100,000 Ohm 1/3 Watt Resistor .19 
50,000 Ohm 1/3 Watt Resistor .19 
25,000 Ohm 1/3 Watt Resistor .19 

250 Ohm 1/3 Watt Resistor .19 
2,000 Ohm 1/3 Watt Resistor .19 
10,000 Ohm 1/3 Watt Resistor .19 
1 Meg Ohm 1 Watt Resistor .19 

250,000 Ohm 1/3 Watt Resistor .19 
6,000 Ohm 1/3 Watt Resistor .19 

Phono Janke .14 
S.P.D.T. Phono -Radio Switch .55 
Tuning Control Knob .22 
Tone Control Knob .22 
Short Wave Switch Control Knob .22 
Volume Control Knob .22 
Short Wave Tfi.mmer Knob .22 

DUAL CONO 
1657 

O. 

i 
° 

Ñ 
N 

° 

004MfO 

pl 
24.9 JV I 

ò 

J`/LOT 
/RP f 24 

!PEArER 
fOCrYT 
Crop) 

,e0000 

JPE4rER .9663 
OR 1723 

LEO RED 

I ARPO. /NfO. 

T 
---a----__ 
SL4cr 163! 

0 PONER TRANs. 

Iríb000000óÖeooO 
4.9..0 

1 
ON-OPP JN. ON 
VOL. CONTROL 

I.FI'. 465 K.C. 

©John F. Rider, Publisher 

www.americanradiohistory.com



PAGE 6-8 FEDERATED 

MODEL 121 
MODEL 215 
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FEDN.RATEI) PAGE 6-7 

FEDERATED PURCHASER 
í?ODJL 117 
Voltage 
Alignment 

SHORT WAVE TRIMMER: A short wave trimmer control is incorporated in the receiver and is used for a fine 

tuning adjustment when tuning for short wave reception from 1.5 megacycles to 24 megacycles. The band 

selector switch knob consists of two sections. The small front section knob is used for adjusting the 

short wave trimmer and the large rear section is the band selector switch knob. When tuning for short 

wave reception always rotate the tuning control slowly until a station is heard with maximum volume. Don't 

hurriedly skim over the dial or pass up any weak signals. After adjústing the tuning control so as to 

bring the station in at its loudest point adjust the short wave trimmer control by turning the trimmer knob 
first in the clockwise and then in the counter -clockwise direction to the position of greatest volume. Oc- 
casionally after tuning in this manner still better results may be obtained by readjusting the tuning con- 
trol,and then further fine adjustment should be made with the short wave trimmer for maximum volume. It 
may be found that when adjusting the short wave trimmer that the signal will disappear, indicated by the 
elimination of signal, static and background noises. Rotating the short wave trimmer control slightly ei- 
ther clockwise or counter -clockwise will bring the signal in again. When operating the receiver on the 
broadcast band (1500 K.C. to 540 K.C.) the trimmer is inoperative. 

TUBE 711. 

247 Oscillator 1st Detector 2.45 
58 First I. F. Amplifier 2.45 
58 Second I. F. Amplifier 2.45 
2A6 Second Detector 2.45 
2A5 Output 2.45 
80 Rectifier 4.89 

VOLTAGE TABLE 

Line Voltage : 115 
Volume Control: Full on 
Wave Band : Broadcast 

Grid Grid Grid 
Plate Screen Cathode Volts No.1 No.2 No. 3 & 5 

220 
220 
220 
120,x# 
210 

2.2 3.5 200 90 
90 6 

90 3.5 
1 

220 

ft Triode Plate. Comparative voltage only. The voltmeter is in series with a high resistance and is there- 
fore not the true voltage applied. Read all voltages from socket to chassis unless otherwise specified. 

ALIGNMENT PROCEDURE: Only when an mtenna, oscillator or I. F. transformer has become defective due to an 
open or shorted winding should it be necessary to realign the receiver. For aligning either the intermedi- 
ate transformer or variable condenser it is necessary that an oscillator be used with some type of output 
measuring device. 

INTERMEDIATE ALIGNMENT: 

1. Connect the high side of the oscillator output to the control grid of the 2A7 First Detector tube, 
leaving the grid clip disconnected. The ground side of the oscillator should be connected to the chas.,.u. 

2. Set the oscillator at 465 kilocycles (this must oe accurate) and adjust the output of the oscillator 
eo that a convenient reading is obt^fined on the output meter. 

3. Align the first intermediate transformer by turning the brass hex nut of the first intermediate 
transformer trimmer up and down until maximum reading fie obtained on the output meter, then adjust the trim- 
mer screw located inside of the brass hex nut in the same manner. The intermediate transformer trimmer 
screws are accessible through the small hole in the top of the intermediate transformer shields. 

4. The second and third I. F. transformers should next be adjusted in the same manner as the first I.F. 
transformer. 

TO ALIGN THE VARIABLE CONDENSER: It is important when aligning the variable condenser and padding conden- 
sers to follow the procedure given carefully, otherwise the receiver will be insensitive and the dial cali- 
bration will be incorrect. 

1. Connect the high output side of the oscillator to the antenna and the ground to the chassis. 

2. Place the band selector switch for operation on the 1.5 to 4 megacycle band. Tune the receiver to 
exactly 1.7 megacycles onthe dial, set the short wave trimmer about half the distance between maximum 
clockwise and counter -clockwise rotation and adjust the oscillator frequency to exactly 1.7 megacycles. 

Next, bring this 1.7 megacycle signal in to maximum output by adjusting the padding condenser accessible 
through the hole in the right hand side and closest to the rear of the chassis. 

3. Leave the band selector switch for operation on the 1.5 to 4 megacycle band and tune the receiver to 

exactly 3.4 megacycles on the dial. 

Next, set the test oscillator to exactly 3.4 megacycles and tune the signal in by adjusting the oscillator 
variable condenser trimmer mounted on top of the variable condenser. The middle section of the variable 
condenser is the oscillator section. Recheck the 1.7 megacycle adjustment after making the adjustment at 

4 megacycles. For beet results it is always advisable to check each adjustmet several times. NOTE: This 
completes the short wave adjustment. 

4. Adjust the band selector switch for operation on the broadcast band (1500 to 540 kilocycles) and 

tune the receiver to exactly 1400 kilocycles on the dial and set the oscillator to this frequency. Turn 
the receiver on end and bring this 1400 kilocycle signal in to maximum output by adjusting the trimmer screw 

on the mall trimmer,which is located adjacent to the short wave switch underneath the chassis. 

Next, adjust the antenna and preselector variable condenser section trimera mounted on top of the variable 
condenser for maximum signal output. (These are the front and rear gang sections). 

5. Leave the band selector switch for operation on the broadcast band (1500 to 540 kilocycles) and tune 

the receiver and oscillator to approximately 600 kilocycles. Then adjust the 600 kilocycle padding conden- 

ser which ie located on the right hand side and towards the front of the chassis for maximum output reading. 

This adjustment is quite critical and it is necessary to rock the condenser slightly to the right and left 

to obtain maximum sensitivity. 

Always recheck the 1400 kilocycle alignment after making the adjustment at 600 kilocycles. 
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FORD PAGE 6-1 

FORD MOTOR CAR CO. 

MODEL Ford Police 
Auto Radio 
Built by Grigsby-Grunow 
Schematic 
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'AGE 6-2 FORD 
Model N, Center Control 
Schematic 
Parts List 

FORD MOTOR CAR CO. 

FORD CENTER CONTROL TYPE RADIO 

Model N - Schematic Wiring Diagram 

iDEI, OSCILLATOR j 44 

Cz 
d 

P 

-7 Ir. 

-Y./Are" 
LA wl 

l 

OTHER SIDE OF 'A' BATTERY 

POUNDED TO CASE (FRAME OFCAR). 

INTERMEDIATE FREQUENCY 260 K.C. 

Model N Parts List 

No Shown on. 
Schematic Description Part No. 

8 
Antenna Choke 32-1372 

2 Antenna Transformer 32-1331 
Resistor (70,000 ohms) 33-1115 
Tuning Condenser 31-1166 
1st Padder (on tun. tond.) 
Condenser (.03 mfd.) 30-4025 
Condenser (.05 mfd.) 30-4020 
Resistor (700 ohms) 6443 
R. F. Transformer 32-1332 
2nd Padder (on tun. cond.) 

l Resistor (10,000 ohms) 33-1000 
0 Condenser (10(X) mmid.) 30-1007 
tt Oscillator Transformer 32-1333 
Q) Padder (Prim. 1st I. F. Tran.) 
® 3rd Padder (on tun. cond.) 
te First L F. Transformer ....32-1329 
v Padder (Sec. 1st I. F. Trans.) 
le Condenser (.03 mfd.) 30-4025 
lº Resistor (1.000.000 ohms). 33-1096 
20 Resistor (2300 ohms) 33-3048 
n Condenser (.0.3 mfd.) 30-4020 

Padder (Pri. 2nd L F. Trans ) 

® Second I. F. Transformer ...32-1237 

o 
o 

o 
0 
s 

m 

No. Shown on 
Schematic Description Part No. 

0 Resistor (25.000 ohms) 33-1013 
ACondenser (110 mmfd.) 30-1031 
Padder (Sec. 2nd I F. Trans.) 

Cte 

Condenser (2.50 mmfd.) ...30-1032 
Vol. Con. & Switch Amax... 33-5067 

2 
Condenser(.05 mfd.) 30-4020 

Condenser (.03 mfd.1 304025 
() Resistor (10,000 ohms) 33-1000 
lif) Resistor (190,000 ohms) .33-1118 

0 Resistor (5000 ohms) 6096 
sd Condenser (10 mfd.) 30-2076 

ZZCondenser (.25-.25 mfd.).. 30-4126 
3e Resistor (25,000 ohms) 3656 

Resistor (32,000 ohms) 3525 
38 Condenser (.25-45 mid.) 30-4126 
(Al) Condenser (2.50 mmfd.l 30-1032 
n Resistor (100,000 ohms) 6099 
It Condenser (6000 mmfd.) ..30-4125 

Resistor (500.000 ohms).... 6097 
Condenser (10 mfd.) 30-2076 
Resistor (500 ohms) 33-3031 
Condenser (4000 mmfd.). 30-4185 

® Output Transformer 32-7019 

2 

o 
0 
© 

No. Shown on 
Schematic Description Part No 

m 
o 

Cone and Voice Coil 02861 

Field Coil Assembly 38-3097 
ds Pilot Lamp 34-2038 

® Interference Choke 32-1374 
C) Condenser (50 mmfd.) 30-1029 
s2 Interference Choke 32-1374 
0 Condenser (.5 mfd.) 30-4184 

Condenser (50 mmfd.) 30-1029 
s3 "A" Choke 32-1368 
Q Vibrator Choke 33-1367 
® Condenser (.5 mfd.) 30-4047 

ea 

Vibrator 38-5036 
Condenser (.05 mfd) 30-4039 
Resistor (200 ohms) 7217 

el Resistor (200 ohms) 7217 
62 Condenser (1250 mmfd.) 5888 

® Power Transformer 32-7232 
0 Resistor (32,000 ohms) 3525 
0 Condenser (4-8 mfd.) 30-2030 

"B" Choke 32-7233 
R. F. Choke 32-1078 

® Condenser (.01 mfd.) 30-4051 
4 -prong Socket 27-6015 

0 
m 

Description Part No. 

5 -prong Socket 27-6014 
6 -prong Socket 6417 
Spark Plug Resistor 33-1015 
Spark Plug Terminal 28-6179 
Interference Cond. (Gen.) 30-4181 
Interference Cond. (Dist.) 30-4176 
Dial Assembly 42-5168 
Knobs 27-4124 
Knob Springs 28-1738 
Battery Cable 38-5749 
Fuse 7227 
Fuse Insulator 27-7131 
Flex. Control Shaft (Tuning)28-8241 

" " (Volume)28-8242 
Glass for Control 27-7325 
Dial Assembly 42-5166 
Pointer 28-1958 
Antenna Lead L-1741 
"T" Bolt (set mounting) 28-6161 
Nut (set mounting) W -518A 
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FORD PAGE 6-3 

MODEL N, Center Control 
Installation Data 
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PAGE 6-4 FORD 
MODEL N, Center Contro 
Socket, Alignment 
Service Notes 

Dial Calibration 
The receiver is calibrated in kilocycles with 

the last "0" omitted. Turn on receiver by 
rotating left-hand knob in clockwise direction. 
It will take a few moments for the tubes to 
heat up. Tune in a station of known frequency. 
Remove the ri nhand knob by pulling it 
towards you. This is held in position by a 
apriug clamp. Loosen the set screw on shaft 
See "A"-Figure 272) under knob until 

pointer moves freely. Now turn the pointer 
to the frequency of the station which is tuned 
in, tighten set acrew and replace knob. Check 
accuracy of calibration on other stations at 
different points on the dial and adjust further 
if necessary. 

Spark Noise Elimination 
Cut off the eyelet terminals on all spark 

plug wires at the spark plug and screw on the 
angle resistors See Figure 274. 

Fig. 274 

Remove the round knurled nut and in its 
place use snap -type nut furnished. Press re- 
sistors on snap nuts. 

The by -pas condenser with spmial coil 
bracket should be mounted on the ignition 
coil with the tpndenser wire on the terminal, 
na shown in Figure 275. 

These operations should reduce the inter- 
ference to a satisfactory level. However, 
there may be an occasional car which will 
require an additional 13-18827 condenser, 
either at the ignition switch or at the fuse 
block. 

The condenser to he used at the fore block 
can be mounted underneath the brit which 
holds the loom adjacent to the fune block. 
Connect the wire leading from the condenser 
to the terminal on either side of the fuse. 

If this condenser is to be used at the igni- 
tion switch a »mall hole should be drilled in 
the instrument board flange just to the right 
of the steering column, using an 8-32 bolt, 
nut and lockwacher to mount the condenser. 
The wire from the condenser should be at- 
tached to either terminal at the ignition 
switch. 

If the above operations dont reduce the 
electrical interference to a satisfactory point. 
it may be necessary to reduce the clearance 
between the distributor rotor and the terminal 
plate electrodes. Remove one distributor cap 
and terminal plate and clean electrodes with 
a small file or knife. Build up these contacts 
with rosin core solder about 1/32'. Replace 
terminal plate and cap and revolve motor 
with crank, leaving ignition switch off. Re- 
move terminal plate and inspect carefully, 
removing excess solder which may have 
sheared off. 

Repeat this me operation on the other 
side of the distributor. 

Operating Instructions 
To turn on the receiver, turn the left-hand 

knob *lightly in a clockwise direction. The 
balance of the rotation of this knob controls 
the volume of the radio receiver. This re- 

úiver 
is equipped pp with a highly developed 

somatic volume control system which tends 
to maintain the volume at a constant level. 
However, there are some places -under via- 
ducts, tunnels, bridges, etc., where the radio 
signal beenmee so weak that it cannot be 
heard. When driving under trolley lines or in 
noisy locations, it is advisable to tune in on a 

strong local station. 
Be sure the receiver is tuned in accurately, 

otherwise distorted reception will result and 
local electrical interference will be magnified. 

When turning off the receiver be sure the 
left-hand knob is turned counterclockwise 
until a snap is heard and the dial light goes 
off; otherwise the receiver will continue to 
operate and discharge the battery. 

FORD MOTOR CAR CO. 

Fig. 275 

Generator Interference 
Remove generator relay mounting screw 

and slip condemner bracket under the genera- 
tor cut-out mounting lag. Re-insert cutout 
mountingscrew and tighten down securely. 
Connect the condenser wire to the lottery 
terminal of the cutout. See Figure 276. 

Fig. 276 

PLATE WIT! t- rBUCK GRID 

wNITE a aLACR 
osLC. COnt 

aE0 't j GREEN GREEN pm RN 

PRIMARY PADDER SECONDARY PRIMER 
SCREW ADJUSTMENT NUT ADJUSTMENT 

1st I. F. Transformer 
Fig. 277 

The following ' struefions are intended for 
radio engineers only. 

I. F. Transformers and Padden 
A new type L F. transformer complete 

with in 
s used 

in the Ford center con- 
trol radioThe 

padders are placed in the top of the 
afield can, one above the other. 

The primary padder is adjusted by means 
of the slew slot, accessible through the hole 

-.in the top of the shield can. The secondary 
padder is adjusted by means of the small 
hex nut, also at- ible through the hole in 

- the top of the shield. (See Figure 280.) 
The coil windings terminate in leads instead 

of terminals or lugs. The color scheme of the 
leads is given in Figures 277 and 278. 

If replacements are ever necessary, replace 
the entire coil assembly for the fit or sec- 
ond I. F. stage. Neither the coal nor the 
padders can be obtained separately. 

Adjustments 
All adjuntmente have been carefully checked 

at the factory. If, however, at any time it is 
found necessary to readjust the padding con- 
densers, this procedure must be followed care- 
fully. Do not attempt to make any adjust- 
ments until the procedure is clearly under - 

PLATE "in L IKA"80)0 

Df RETURN 

PRIMARY PADDER SECONDARY PADDER 
SCREW ADJUSTMENT NUT ADJUSTMENT 

2nd I. F. Transformer 
Fig. 278 

AERIAL 
CONNECTOR 

S 

AERIAL TUNING CONTROL 

VOLUME CONTROL 

CAR FUSE 
RADIO FUSE 

stood or without the use of a good oscillator 
or signal generator and output meter. 

The receiver must be connected to a six - 
volt storage battery and turned on for opera- 
tion. It in aaoumd that tubes have been 

Am MM 

4t 
OUT 

IKE 
44 
RR 

Fig. 27 

LEA 

FIGURE 268 

checked and that the receiver in in grid con- 
dition except for the padding adjustments. 

Remove the lid from the receiver. Remove 
the grid rap terminal from the 77 tube (for 
location me Figure 280). 

1 ,.& mlfJ 
1L 
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t 
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MEca. 

See up the signal generator and adjust i 

to exactly 260 K.C. Connect the genera or 
lead to the grid cap of the 77 tube. (See 

Figure 280.) The output meter must be con- 

nected. 

The receiver volume control must be turned 
on to approximately full volume and the 
attenuator in the generator set for half - 
male reading of the output meter. 

The padders (22) and (26) are adjusted 
first (Figure 280). Turn the adjusting 
screw (22) all the way in. A metal screw- 
driver can be used for this. Then, with gener- 
ator attenuator set so there is approximately 
half -scale reading. adjunt the nut (26) with 
a fibre wrench for the maximum reading on 
the output meter. This applies to the sets to 
date, but sets of Ire future, with the broad 
tuning, the I. F. is alone -coupled and will 
have two peaks, and must be tuned between 
the two peaks. This requires gord judgment 
and careful adjustment. 

Then adjust the screw (22) for maximum 
reading on the meter. This adjustment is 

critical. Note the maximum reading obtain- 
able and then turn the screw in again and 
readjust, just br raging the adjustment up 
to the maximum reading. Do not pass it 
and then back off. 

Asrtrantaow 

a. 

1rTlfaKT 

44TUat t 

N. Ir 
[alNsmaNta 

77 WEE ,natc. 

4aTWE WTtM 

aatVaEl.r 

TS11ME 

rtsTANDEM« 

Repeat the above procedure with he con 
deniers (14) and (17). 

After pàdding the first I. F. stage, remove 
the generator lead from the 77 tube and 
reconnect the grid lead to the 77 tube. Set 
the generator to 1600 K.C. and then connect 
the generator lead to the antenna lead. 

There are four holes in line, one in each of 
the sections of the tuning condenser housing. 
(See Figure 280.) Place a nail of the size that 
fits snugly through the holes and then turn 
the condenser plates out of mesh until they 
strike against the nail. 

With the tuning condenser in this position 
adjust the high.frequency padder (1S) until 
the maximum reading is obtained in the out - 
pus meter. This is the true setting for 1600 
K.C., 160 on the dial rule. 

Next turn the condenser plates ir. mesh to 
140 on the scale, 1400 K.C., and set the signal 
generator for 1400 K.C. The R. F. padder 

IO) and the antenna padder (5) are next 
adjusted for the maximum reading on the 
output meter. 

Recheck the adjustments and then remove 
all test leads. If this procedure han been care- 
fully followed and an accurately calibrated 
oscillator or signal generator used, the receiver 
is adjusted properly. 

Schematic drawing of the center control 
type radio is given in Figure 281. 
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FREED PAGE 6-1 
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PAGI? f-' FREED 
BRODEL 351-P 
MODE 357-P 
Schematics, Socket 
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FREED PAGE 6-3 
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FULTON PAGE 6-1 
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PAGE 6-2 FU"LTON 

MODEL 13B 
MODEL 3 5B 
Schematic 
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MOTOROLA PAGE 6-1 

Schematics 
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Model No. 79 Circuit is the same as Model No. 75 except that No. 79 uses an Iron Core Antena Coil. 
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PAGE 6-2 MOTOROLA 

MODEL 75,79 
MODS 100,110 
Alignment,Data GALVIN MFG. CO. 

ALIGNMENT PROCEEDURE 

LIGNMENT OF THE I. F. TRANSFORMERS: 

Models No. 75, No. 79, No. 100 and No. 110-Connect the feeder from the oscillator to the grid of the 

o. 77 autodyne tube. Remove the grid connection and connect a 500 M resistor from grid of the tube to 

round. 
Rotate the variable condensers to full open position. 

Set the oscillator to a frequency of 262 K. C. adjust the I. F. and diode feeder trimmers to obtain max- 

imum reading on the output meter. 

Models No. 57 and No. 62-the same procedure as above is followed, with the exception that the servic 

oscillator is set at 456 K. C. and the 1. F. and diode feeder trimmers are adjusted to that frequency. 

ALIGNMENT OF VARIABLE CONDENSERS: 

All Models-connect the feeder from a service oscillator to the antenna lead of the set and adjust the 

scillator to 1540 K. C. Next, completely open the condenser, going to minimum capacity, and adjust the 

scillator trimmer on the condenser gang for greatest reading on the output meter. 

Now set the service oscillator to 1400 K. C. and rotate the variable condenser for a peak reading on th 

utput meter of the signal from the oscillator. Then adjust the R. F. and antenna trimmers on the condense 

gang for maximum reading of the output meter. 

Next set the service oscillator to 600 K. C. Close the condenser gang until the signal is again tuned 

in and rotate the condensers back and forth while adjusting the oscillator padder condenser for highest read- 

ing on the output meter. The variable condensers should now track perfectly and coincide with the dial. 

,calibration. 
The Models No. 75 and No. 79 may be placed in operation on the service bench by connecting the hot 

'A" battery lead to one of the large pins of the 4 contact chassis plug. No. service extension cable is required. 

he Models No. 57 and No. 62 may be operated by connecting the hot "A" lead into the top connection of 

he two-way receptacle. 
The tuning condensers may also be aligned by using the MOTOROLA alignment gauge. When this is 

sed it is only necessary to insert the gauge between the sections of the variable condenser gang. Set the rotor 

lates of the condensers to the line marked 1400. Adjust all three trimmers to maximum output. Then reset t 

the 600 K. C. line and adjust the 600 K. C. padder. The balance of the frequency calibration lines on, the gaug 

may be used for further checking if desired. 

BENCH SERVICING OF MODELS No. 57, No. 62, No. 75, No. 79, No. 100 and No. 110: 

All of the above models are equipped with plug-in chassis so that they may be removed from the se 

housing without affecting the original installation in the car. 

SERVICING THE CONTROL HEAD: 

Should the mechanism within the control head re Figure (1) shows the rear view of the chassis 

quire servicing, it may be reached by prying the bezel ring of Model No. 100 or No. 110, illustrating the 

upward as shown in Figure No. 2. This method of re- method of connecting the speaker to the set on 

moval prevents damage to the bezel ring and it may be the test bench, thereby eliminating the use of an 

reinserted without difficulty. When inserting NEW rings, extension service cable. The connector pin for 

use an old control head casting, as a jig, inverted over the the Bat. supply lead may be secured from an old 

face of the control being repaired and tap lightly with a tube base. 

hammer to guide ring in place. 
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MOTOROLA PAGE 6-3 

GALVIN MFG. CO. 

Fis. 

YELLOW WIR 

YODELS 100 (Type 2),110 
Schematic, Data 
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PAGE 6-4 MOTOROLA 
MODg., 100 
Magic Eliminode Data 
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MOTOROLA PAGE 6-5 
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INSTALLATION IN FORD V-8 

When mounting the Model #100 in the motor compartment of the V-8 Ford, be sure 

to mount it et least 5 inches above the rear spark plug of the left motor block. 

MODEL 100 (Type 1) 

Schematic 
Installation Data 

76 LA 
Comma ióó:0 

IUr 

GALVIN Mr1 COR/ 
C KO.O /LL. 

C/RCVIT D/A<RAN 1.17DlL (00 
N.AM 

If it is mounted too close to spark plugs, interference difficulties may occur. 

A special accessory package carrying catalog number MF -37 for Ford motor compart 

ment mounting may be secured from your distributor. 

This package includes the f ollor:ing: 

1 - Mounting bracket of heavy gauge steel 
2 - 2/16" x 12" bolts for fastening bracket to bulkhead 

2 - 5/16" x 3/8" studs for fastening set to bracket 

1 - Curved padding compression washer 
1 - Drilling templet 

FORD IGNITION COIL CO DENSER 

A specially constructed condenser (catalog Number M-42) for Ford V -8's may be 

secured from your distributor. 

This condenser should be connected to the primary terminal post of the ignition 

coil and is provided with a bracket for mounting under one of the engine gear 

case cover studs. 
When installing #75 or #100 in V -8's, connect the interference feeder to the 

lower lip of the instrument panel - directly above the ignition switch, and at 

the point where the ignition switch by-pass condenser is grounded. 
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PAGE 6-4 GAMBLE 

MODEL 26S1 
Installation Details GAMBLE-SKOGMO, INC. 
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GAMBLE PAGE 6-5 

GAMBLE -SK 

I. F. Adjustment 
Remove chassis from case. 
Establish ground connection between chassis and power 

supply. 
Reconnect A and B wires from power supply to chassis. 
Set the signal generator for a signal of 175 KC. 
Connect the antenna lead of the signal generator thru 

a .05 mf. condenser to the stator of the 1st detector (mid- 
dle) section of the tuning condenser. This can be done by 
pushing a wire or conductor between the stator plates or 
by extending an insulated wire thru the hole in the shield 
over the stator and pushing the wire thru the hole in the 
lug which extends up from the insulated stator assembly. 

Connect the ground lead of the signal generator to the 
chassis ground. 

Short out the oscillator section of the tuning condenser. 
Set the volume control at the maximum position. 
Attenuate the signal from the signal generator to prevent 

the levelling off action of the A.V.C. 
Then adjust the three I.F. trimmers until maximum output 

is obtained. The location of these trimmers are shown in 
Fig. 2. 

1650 KC. Adjustment 
Set the signal generator for 1650 KC. 
Turn the rotor of the tuning condenser to the full open 

position. 
Connect the shielded antenna lead from the chassis through 

a 250 mmf. condenser to the antenna post of the signal gen- 
erator. 

For this and all subsequent adjustments keep the volume 
control at the maximum position and attenuate the signal 
from the signal generator to prevent A. V. C. action. 

Adjust the trininier of the oscillator section of the three 
gang condenser until maximum output is obtained -see Fig. 2 
for locatiott of this trimmer. 

1400 K C. Adjustment 
Set the signal generator for 1400 K. 
Turn the rotor of the tuning condenser carefully until 

maximum output is obtained. 
Adjust the 1st detector and antenna trimmers for maxi- 

mum output. 
Do not change the setting of the oscillator trimmer. 

Voltages at Sockets 
Antenna Disconnected - Voltage at Battery 6.1 

Type 
of 

Tube 
Function Across 

Heater 
Plate 

to 
Ground 

Screen 
- to 
Ground 

Cath. 
to 

Ground 

Normal 
Plate 
M.A. 

6D6 R. F. 5.8 218 100 5.2 5.8 

6C6 
1st Det. 
and Osc. 5.8 218 

218 

100 2.0 

6D6 I. F. 5.8 100 5.2 5.8 

75 
2nd llet. 
& 1st A. F. 5.8 169 (1) 

220 

1.4 

16.0 

.2.8 

41 Output 5.8 210 16.0 

84 Rectifier 5.8 20.0 
per plate 

Speaker Field ..1.15 Amperes 
Chassis ... .. 1.55 Am - es 

"b' Unit ......3.55 Amperes 
pile Lem .... a.l Amperes 

(1) Measured on 1000 V. Scale (1000 Ohms per volt) 

z rf reorntx c,,) 
/4 '42 /OTson O, cq.v 

Fig. 2 -Tube Arrangement and Trimmers 

MODEL 2651 
OGMO, INC. Voltage,Aligrmient,Socket 

Trimmere,Roeiata*ce Data 

Adjusting Antenna Trimmer 
After the receiver is installed and the car antenna is con- 

nected it will be necessary to adjust the antenna trimmer. 
Tune in a weak signal between 1200 and 1400 KC. with 
the volume control about three -fourths on. Remove the 
cover of the chassis case. The antenna trimmer is the 
trimmer condenser closest to the terminal strip -see Fig. 2. 
Turn the adjusting screw of this condenser up or down until 
maximum output is obtained. CAUTION -Do not turn 
any of the other trimmer adjusting screws for this adjustment. 

Calibrating the Receiver 
After installing the receiver in the car, it will be necessary 

to calibrate the control unit. Tune in a station of known 
frequency at about the center of the dial. At the back of 
the control unit is a calibration screw -See Fig. 4 in the in- 
stallation manual enclosed with each receiver. Remove the 
pilot light assembly. 

The calibration screw will be seen at the bottom of the 
receptacle from which the pilot light assembly is withdrawn. 
Insert a screwdriver and turn this screw until the pointer 
on the dial scale is at the frequency of the station being 
received. The knob must be held during this adjustment. 

Voltages At Sockets 
On the voltage chart are given the voltages at the sockets 

with all tubes in and the set in operating condition. The an- 
tenna should be disconnected. 

The voltages can be read with the chassis in the case, by 
means of an analyzer plug. 

If the chassis unit is taken out of the case all of the 
socket terminals can easily be reached under the chassis 
with test prods. 

If the chassis is taken out, a jumper wire must be con- 
nected from the chassis base to the metal wall of the "B" 
power unit, in order to complete the ground circuit. 

D. C. Resistance of Windings 
Following are the D. C. resistances of the various 

windings in the chassis. 

ITEM Cods 
Antenna Trans. Primaries 

Ti in Series 
Antenna Trans. Secondary Tl 

9A369 -6S R.F. Interstate Trans. Pri. T2 
R.F. Interstage Trans. Sec. T2 

(Center Tap to inside) 
(Center Tap to ground) 

9A371 -6S 1st 1.F Trans. Primary T3 
1st I.F. Trans. Secondary 'l'3 

9A370 -6S Oscillator Cathode Coil (Total) T4 3. 

Oscillator Plate Coil '14 6. 

9A372 -6S 2nd IF. Trans. Primary '1'5 46. 

2nd 1.F. Trans. Secondary '15 46. 

51X17 -6S Output Trans. Primary T6 440. 

Output Trans. Se,ç. and Voice 
coil in parallel T6 

°3X72.65 Power Trans. Primary T7 
Power Trans. Secondary 7'7 

52X27.6S Filter Choke 1.1 

9A374 -6S Filament Reactor 1.2 

9A268 -6S R.F. "B" Choke 1.3 

9A375 -6S Pilot Light Choke Assembly 1.4 

12A62A Speaker Field 1.5 

9A3/8 -6S Slofor Noun choke ... , 1.6 

New 
Part 
No. 

9A368-65 

D. C. Re- 
sistance 

in Ohms 

6.3 
2.5 
4.5 

1.8 
13 

58. 
58. 

4 

500. 
300. 

Small 
3.5 

Small 
5. 

Small 

Fig. 1 -General Mount-ing Pos'lion 
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GAMBLE-SIiOGMO, INC. 

RESISTORS 

Part No. Code Resistance Wattage Type 

P -A95104 RI 100,000 Ohm .2 Carbon 
P -A03303 R2 30,000 Ohm .2 Carbon 
P -A95104 113 100,000 Ohm 2 Carbon 
P -A93602 R4 6,000 Ohm .2 Carbon 
P-1393902 R5 9,000 Ohm .6 Carbon ...__... 
P -A95505 R6 5 Megohm .2 Carbon 
P- 96012 R7 1 Megohm Volume Control. 
P -A95505 128 5 Megohm .2 Carbon 
P -A94603 Rl) 60,000 Ohm .2 Carbon 
P -A95104 R10 100,000 Ohm .2 Carbon - .._. 
P -A95104 R11 100,000 Ohm .2 Carbon 
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PAGE 6-8 GAMBLE 

MODF.L,S 27C1,27C5 
Drive Cord Adjuctment GAMBLE-SKOG1\1O, INC. 
Alignment,Resietance Data 

Condenser Alignment 
Misalignment pr mistracking of condensers generally manifests itself as broad tuning and lack of volume at 

portions or all of the standard wave band. The receivers 
are all properly aligned at the factory with precision 
instruments and realignment should not be attempted 
unless all other possible causes of the faulty operation 
have first been investigated and unless the service tech- 
nician has the proper equipment. A signal generator 
that will provide accurately calibrated signals over the 
standard wave band and at the intermediate frequency, 
and an output meter are required for indicating the 
effect of adjustments. 

First set the signal generator to a frequency of 175 
KC. Connect the antenna lead of the lead generator 
to the grid of the 1st detector thru a .05 mfd. condenser. 
The ground lead from the signal generator goes to the ground lead of the receiver. Adjust trimmer condenser 
C9 on the back panel of the chassis until maximum out- put is obtained. A non-metallic screw driver should be 
used in making this adjustment as the I. F. trimmer is at B+ potential. 

Next set the signal generator for 1730 KC. Turn the rotor to the full open position. The antenna lead from 
the signal generator is in this instance connected to the antenna lead of the receiver. Adjust the trimmer of the 
oscillator section of the 3 gang condenser until maximum output is obtained. The oscillator section is the one 
with the cut plate rotor. 

Then set the signal generator for 1400 KC and turn the rotor until maximum output is obtained. Adjust the 
other two trimmers on the gang condenser for maxi- 
mum output. 

To obtain dial scale calibration tune in an 800 KC 
signal and set the dial pointer at that mark on the dial 
scale. When calibrated in this manner, the setting will 
be approximately correct at both ends of the scale. 

The use of the cut plate type of condenser eliminates 
the necessity of a 600 KC padder and no adjustment 
at this frequency, therefore, is required. 

Replacing Drive Cord 
Remove chassis from cabinet. 
Take off the pilot light assembly by lifting off the two 

sockets and spring clips. 
Detach the large pointer by removing the screw at 

the center of the dial. 
Loosen the dial assembly by taking out the two screws 

which secure the bottom of this assembly to the chassis. 
Then lay the complete dial assembly face downward 

in front of the chassis. It is not necessary to remove the 
volume control and Off -On switch collars which hold 
the indicator cords of these two controls in position. 

Turn the drive drum until the opening in this drum 
is approximately vertical and with the hole at the top 
as shown in Fig. 4. 

Remove the tension spring and the old drive cord. 
See that the eyelet is in the hole in the drive drum as 

shown in Fig. 4. Insert one end of the drive cord from 
the outside through the hole in the eyelet in the drive 
drum. 

Tie the end of the cord which has been inserted in 
the hole to one end of the tension spring. 

Wrap the cord in a clockwise direction (facing front 
of chassis) around the drive drum approximately one- 
half turn. 

Then tilt the chassis up on its back panel and bring the 
cord mentioned in the previous paragraph down to the 
drive shaft. Wrap it two and one-half times around the 
drive shaft as shown in Fig. 4. 

Then bring this cord up from the drive shaft and wrap 
it around the drive drum approximately one and one fifth 
turns in a clockwise direction until it is up to the hole in 
this drum as illustrated. 

Insert the free end of the cord through the hole in the 
eyelet and tie it to the end of the tension spring. The end 
of the spring, when hanging free, should be approxi- 

mately %" from the flange of the drum as shown in Fig. 
4. Cut off the surplus length of cord after it is knotted. 

Then secure the other end of the tension spring over 
the spur on the drive drum. 

Replace the dial assembly and pointer. 

Replace the pilot light assembly after which the chas- 
sis may be reinstalled in the cabinet. 

Fig. 3. Four Section Condenser 
in Power Unit Box 

D. C. Resistance of Windings 
Following are the D. C. resistances of the various wind- 

ings in the chassis. The values given below will 
vary slightly in different sets. 

D. C. Re- 
sistance 

Part No. Item Code in Ohms 
P-5200 Double Tuned Antenna Transformer, 

Primaries in series T1 20.1 
Double 'tuned Antenna Transformer 

Secondary Preselector T1 3.3 
Double Tuned Antenna Transformer 

Secondary Detector T1 3.1 
P-6169 Oscillator Grid Coil T4 3.6 

Oscillator Plate Coil . T4 1.6 
P-5170 I. F. Coil Primary T2 89. 

I. F. Coil Secondary T2 126. 
P-5171 I. F. Reactor Coil Plate Winding T3 99. 

I. F. Reactor Coil Grid Winding T3 429. 
P-5172 Double Filament Reactor Assembly 

each section LI, 1.2 Small 
P-5173 Combined Filament Reactor Assembly 

each section I.3, L4 Small 
P-50621 Audio Plate Reactor L5 4940. 
P-50622 Iron Core Isolating Reactor 1.6 Small 
P-5222 Filament Reactor ._ . L10 Small 
P-50625 Audio Transformer Primary TI 1066. 

Audio Transformer Secondary 
(center tap to inside) T5 614. 

Audio Transformer Secondary 
(center tap to outside) T5 666. 

P-2010 6" Magnetic Speaker (center tap to 
inside) 260. 

6" Magnetic Speaker (center tap to 
outside) 300. 
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PAGE (;40 GAMBLE 
MODEL 540 
Schematic,Socket 
Alignment,Parts 
Voltage 

CS24A 

w22:2, 
N2u. 

IF PEAK 456 KG 

N 
R 1'- 

R 5- 
R 4 - 

R.S - 

R 6 - 

R 7 - 

R B - 

R9- 
R 10. 
R 
R 12 

R 

RESISTORS 
VALUE 
500 
2M 
LBO 
250 R -Y70 
250M 
SOM 
550M 
loom 
500M 
250M 
404 300M.A. 0 5611101.1 
126 IN CORONO,-, 

GAMBLE-SKOGMO, INC. 

60 

1 

1 

13 

T 

SY4C 
a.NC 

r5 

F. 4S6N C 
C 524D 

d 7- 

-C. 

TC H 

C PHONO.MC 
o 

r 

c 

Rs 

VOL CONTROL 

500.2, 

4 

RIO 

LEG$ND 
CONDENSERS 

N. VALUE 
CI - 

GA- 

C 
C 7 - 

C B - 

C9- 
C. 10 - 

C I I - 

C 12 

C 13 - 

C 14 
C IS 

.0005 
05 
05 
.05 

0005 
.0005 
01 
OI 

.025 

MICA 
2.00V 
200V 
200V 
200,2 
MICA 
MICA 
400v 
400V 
2OOv 
300 

REO 

5 

TO.v,Pw 52.2222 SOCKET 

B. 

C12, 
.. 200o. 

~--Lefteeee V 

cHoC-222 

25 

C12 

PILOT LITES 
"VOLT 

F 

1,2.O r 

.16 

0._1R 

12 

26Z6 
606 OE7. 

,42124 
45 
75 

JWITCN 0 ME 

110 VOLTS A OR O.C. 
LINE CORD P-107.1 

5OMFD. C -525D --.NOTE 
25.OMFD. .R I, R 6 R IN ONE UNIT PART NURSER 4-268. 
.1 400v C. IS ANO C. IS IN ONE uNIT PART NURSER C- 525-C 
5.OMFD NUMBERS PREFIXED BR LETTERS ARE PARTS. 

VOLTAGES TAKEN FROM POINTS INDICATED TO CHASSIS 
GROUND. VOLUME CONTROL ON FULL MEASURED OM 
A C CURRENT 

Pert No. Description 

101-1 Volume Control with 
Switch 

106-1 140 Ohm Ree i st or -10% 

107-1 126 Ohm Special Cord 
and Plug 

C-523 600 Ohm Choke 

C-5211 Antenna Coil 

C-52148 Oscillator Coil 

C -5214C Input I.F. Transformer 

C -5214D Output I.F. Transformer 

C-5250 5-25 Mfd. Electrolytic 
Condenser 

C -525D 5 Mfd. Electrolytic 
Condenser 

R=268 2180 Ohm Resistor 

R-270 250 Ohm Wire Wound 
SERVICE NOTES Resistor 

Should it be at any time neoessary to rebalance this set, the correot prooedure is as follows, 

1. Volume control on full during all alignment. 
2. Variable condenser in minimum capacity position, plates open, at start of all aligning. 

I.F. ALIGNMENT 

1. To peak I.F. transformers, connect oscillator set at 1456 kilooyoles td the grid of the 6D6 tube 
directly in bank of the variable condenser and adjust the trimming condensers of the I.F. trans- 
formers to resonance (Maximum deflection on an output meter connected across the primary of the 
speaker input transformer). 

Each I.F. trimmer has two adjustments, one nut and one screw, both of which are adjustable from 
the top. 

BROADCAST BAND ALIGNMENT 

1. Disconnect antenna wire and connect oscillator in series with a 75 mmfd. condenser to the antenna 
coil. With the variable condenser net at its minimum capacity position, at the extreme right of 
its rotation, and with an oscillator output adjusted to 1720 kilooyolea, adjust trimmer of osoiilator 
seotion of variable condenser (rear section) to resonance (maximum deflection an an output meter 
connected across the primary of the speaker input transformer), Next adjust the trimmer condenser 
of the front section of the variable condenser to resonance. 

2. Check alignment at 11400-1200-1000-800-600-530 kilocycles, bending the slotted plates of the front 
section of the variable condenser only if absolutely necessary. 
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PAGE 6-12 GAMBLE 
MODEL 575 

Voltages taken from different points of circuit to chassis are 
measured with volume control full on, using a voltmeter having 
a resistance of 1000 ohms per volt. These voltages are indicated 
on the schematic circuit diagram. 

Part No. 145-2 
Common Black to Brown -. 
Common Black to Green 
Common Black to Red -. 
Common Black to Orange -. 
Blue to Blue -. 

003 x 600 Volts 
1 x 200 Volts 
1 x 200 Volts 
25 x 200 Volts 
05 x 400 Volts 

Part No. 145-3 
Common Black to Brown -.1 
Common Black to Green -.05 
Common Black to Orange -.05 
Common Black to Yellow -.05 

A.C. LINE CORO 

0 

x 200 Volts 
x 200 Volts 
x 200 Volts 
x 200 Volts 
ANNA 
Gao44o 

Scheul&tic,Socl;et 
GAMBLE-SIiOGDIO, INC. Voltage,Alignment 

Service Notes Aligning I. F. Transformer 
1. With volume control full on, at extreme right of its rota- tion, and with variable condenser at its maximum capacity posi- tion (extreme right of its rotation) make the following ad- justments: 
(a) Connect an external oscillator adjusted to 175 kilocycles, 

in series with a .1 mfd. condenser, to the control grid cap 
of the type 57 tube located between the R. F. coil (part 
numbers 109.10) and the I. F. transformer (part number 
108-11) and chassis. 

(b) Adjust trimming condensers of I. F. transformer (part 
number 108-11) to resonance. See top view of chassis. 
Use as a resonance indicator an output meter connected 
across the primary of the speaker input transformer of 
between the plate and screen terminals of the type 2A5 
tube, by means of an adapter. Maximum deflection of 
the meter indicates resonance. Care must be taken to 
use only enough signal to give a readily readable output, 
as excessive input will result in overload and a false 
resonance point. 

NOTE: The two trimmer condensers which tune the primary 
ST and secondary of the I. F. transformer are adjusted by set 

o ,,, o ' screws accessible from the back of the chassis. 

Aligning R. F. and Oscillator Circuits 
1. Connect the external oscillator set at 1720 kilocycles and 

in series with a 200 Mfd. condenser, between the antenna (tan) and ground (black) leads. 
(a) With volume control full on and variable condenser 

plates in minimum capacity position, plates entirely out 
of mesh (extreme left of its rotation), adjust trimmer 
of rear oscillator section of variable condenser to 
resonance. 

(b) Shift external oscillator frequency from 1720 to 1400 
kilocycles, pick up signal by rotating variable condenser 
and peak R. F. (center) and antenna (front) section 
trimmers of variable condenser to resonance. 

(c) Check tracking at 1500, 1200, 1000, 800, 600 and 530 
kilocycles by changing external oscillator frequency and 
rotating variable condenser to pick up signal. Adjust '""e2"1._ slotted end plates of R. F. (center) and antenna (front) 
sections to increase output, if necessary. DO NOT 
BEND OSCILLATOR PLATES. 

\/ 4147 !MN». 
TAN 

3 GANG VARIADLE _ 
CONDRNSER 

C1S F10E-9 

ANT ENEA 
COIL 
PH. -8 

C 

55 

rill 'I 
R F 

coI L 
109-10 

R3 
I EST' 

GROUND 
DLKK 

R 

VOLUMD 
CONTROL 
P- 101-10 

OSCILLATOR 1 COIL 
5-110- 7 

C.4 

- LEGEND:- 
CONDENSERS RESISTORS 

N. VALUE. N. VALUE 
C. I A51i ZOOV Ri- IOÒ 
C L.05xZOOV. R2'.- 75M 
C.5A5xZO0V. R.S:- 50M Vsw. 

t0011. R.4:- 450 
.t5X2OOV. R5,- 5M 

C. 6:- .1 X Z OO V: R 6: - 19M 
O5X2OOV. R.7:- 50M ySW, 

C.8-.1 X200V. R8': IMEG. '411. 
C 9:-.DOSX600V. R.9:- 250M V3W1 

C 10:8.0MFD.X400V. R10:- ZOOM VSW. 
C 8.0MFDX400V. R.II:SOOM Vg% 
C IZ`.001 MICA. 
C 13:- 10..qt GIMMICK 
C-M64,r../,,OIMMICK 

100V 

QV 

-y 
FÒOIL 

5,108-11 

IRA 

-NOTE 
CONDENSERS C.IO,CII,IN ONE 

UNIT P-119-6. 
CONDENSERS C.I C E,C. S,C 4 1N ONE 

UNIT P-145-5 
RESISTORS R.4. R 5, IN,OME 

UNIT P- IO6-1O 
NUMBERS PREFIXED BY LETTER P ARE PART HUMBERS. C 11 C IO 
DHRASEGIMMICK. IS A WIRE .vouhO 

.. . vTM ER WIRE 3554 - 
VOLTAGES TAKEN FROM POI NT5 l r- 

INDICATED TO CHASSIS GROU NO, ¿ FIELD 
VOLUME CONTROL ON FULL. 18O0. -NOT.. 

CONDENSERS C. 5,C.6C-7. C,81C,9 IN 
ONE UNIT P-145-8 

IF PEAK 175 KC. 

-I V. 

CT 

PILOT LITE 25V 

8-1-34 

SWITCH ON VOLUME 
CONTROL 

POWER TRANS. 
P-104-5 

A.0 LI NE CORO 
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ANT 
No. -7 

tl 

GAMBLE-SKOGMO, INC. 

à20DII. 670 

Scheanatic,Voltage 
Soclaet,Trimmers 

Vibrators men be r.eeedltieeed at coot of x5.00 caeb. it tee olo voit is returso4. 

111 restater are 2111 cooler coded - ep.eify valve mad/or reeietor 
number (per eesertie diagram) and model 

number. 

.I 

-'OI T 

LEGEND 
Rt51lTORS CONDENStRS 

VALUE Ne VALUE 
1 ¿SON Vi. C I- 011200V 
1 4504 Cl- atOOV 
3 SM C 3- 111 ../ GIM51CK - 1300 C 4 - 031100r 
!- .11M CS- ORA /00v 
E- eOM Vle C A A tOOV 
T- t10M 0le C T- I X10.30 

t30M Ile C e 0001 MICA 
F- LOOM Vl. C t 0001 MICA 
Io- 300MK. Clo Ola400v 

13 001 Y1N C 11 - LOMtD CLON 
It 1004. Clt - p1140oV 
13 I00A- C IS- 001X4001 
14 4M 01M C14 X10oV 

1111,..,1512.:_e S C If - IMID IIILOO 500.0 
C I{. - eIMD a 310v 

17 - e010 1 330V 
01a400v 

C1/- Ot410eol 
CtO - IN1DAIt01 
Cil - 00I401CA 

FUSE RECEPTACLE 
DETAIL 

7,11111115.8 I 

CONTA T e .DAMP FUSS 
SPRING FIERE SLEEVE 

ANTENNA COIL 
III' 

SHIELDED 
ANTENNA LEAD 

1311 

SHIELDED 
PILOT LEAD 

.SI -I 

SUPPLY LEAD 
sit 

MODEL 670 

MINTIPCWIld 

- NOTE - 

MUMDEUS 001/1010 DT LEThEE3 ARE PART 

N1MStQ3 
VOLTAGES TAKEN [EOM POINTS INDICAT(O 

TO C3ASSI! GROUND VOLUME CONTROL ON 

[ULL 
Tot PKtA3l GIMMICK MEANT A.IRI Nou NO 

AROUND AN0TKIR WIRE C 

E!!ISTOa1 IN ONt UNIT P-10. 3 -R t 3 4 S 

Comp INSt531NONtu1IT P ION t C lb IT. 
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Schematic 
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1 AGE G-]ß GAJ1BLr. 

D®DE1 675 
Alignment GAPII3LN;-ShOG3I0, INC. 

SERVICE NOTES 

Voltages taken from different points of the circuit are measured with a voltmeter having a resistance 
of 1000 ohms per volt and are made between the pointa indicated and the chassis pan. These voltages are 
indicated on the circuit diagram. 

To check for open by-pass condensers, shunt each oondenser with another condenser of the same capacity 
and voltage rating, which is known to be good, until the defeotive unit is located. 

Exoesaive hum, stuttering, low volume and a reduction in all D.C. voltages is usually caused by a 
shorted electrolytic condenser, open by-pass condensers frequently cause oscillation and distorted tone. 

ALI GNMENT: 

No aligning adjustments should be made until the set has been thoroughly checked for all other possible 
causes of trouble, such as poor installations, low line voltages, defective tubes, condensers and resis- 
tors. 

ALIGNING I.F. TRANSFORMERS' 

1. With volume control full on, at the extreme right of its rotation, and with wave selector switch in 
the broadcast position, extreme left of its rotation, and with variable oondenser at its minimum 
capacity position, extreme left df its rotation, plates entirely out of mesh, adjust the I.F. trans- 
formers (parts number 108-15 and 108-16) in the following manners 
(a) Connect an external oscillator whioh has been adjusted to 370 kilocycles, in series with a .1 mfd. 

condenser to the control grid cap of the type 57 first detector tube (see diagram and Chassis). 
(b) Adjust trimming condensers of both I.F. transformers (Parta number 108-15 and 108-16) to resonance 

Uae as a resonance indicator an output meter connected across the primary of the speaker input 
transformer or by means of an adapter between plate and screen terminals of type 2A5 output tube. 
Maximum deflection of the meter indicates resonance. Care should be taken to use only enough 
signal to give a readily readable output. 

Notes The two adjustments an each transformer are accessible through holes in the transformer cans 
from the back of the chassis. 

BROADCAST BAND ALIGNMENT: 

1. Shift frequency of external oscillator to 535 kilocycles and connect in series with a 200 mmfd. condenser to the tan antenna wire and the black ground wire. 
(a) Set the variable condenser in its maximum capacity position, extreme right of its rotation. 
(b) Adjust the broadcast oscillator series trimmer to resonance with oscillator. This trimmer is located between the gang condenser and the power transformer (see top view). 

2. Shift frequency of external oscillator to 1712 kilocycles and set variable condenser in its min- imum capacity position, extreme left of its rotation, plates entirely out of mesh. 
(a) Adjust the broadcast oscillator shunt trimmer to resonance. This adjustment is the top adjust- ment in the oscillator coil can, part number 110-8. 

SHORT WAVE BAND ALIGNMENT: 

1. Set the wave changing switch in the short wave position, extreme right of its rotation, and change 
external oscillator frequency to 15 megacycles. 
(a) Adjust variable condenser with selector knob so that pointer is opposite the 15 megacycle 

calibration on the dial. 
(b) Adjust the short wave oscillator shunt trinner to resonance with the signal (use extreme care 

and make certain that you do not adjust to resonance with the image instead of the signal). 
This trimmer is the bottom trimmer (closest to the chassis) on the oscillator coil, part number 
110-8, and is accessible from the side of the chassis. 

(o) Adjust the short: wave antenna trimmer to resonance (single trimmer in antenna can, part number 
111-11, accessible from the side of the chassis, between type 27 and 57 tubes). 

NOTES: 

Should the planetary vernier dial drive mechanism fail to function properly, it will probably be found 
to be due to a cracked or broken compression spring. This drive may be dis -assembled by removing th 
two screws which fasten it to the dial bracket. The part number df the compression spring is 112-31 
All of the other dial parts are hardened and should cause no trouble. 
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PAGE 6-2 G.E. 

I1.ODII, KV -100 
Installation 
Part 2 ,Parts Gh:ATERAI. ELECTRIC CO. 

illustrated in Figure 1. Then attach the suspension 
ropes to the end strain insulators and hang the 
system as a unit between the masts or intended 
points of support. If it is necessary to shorten the 
20 -foot legs of the doublet because of insufficient 
space, each leg must be shortened by an equal 
amount. It is important to avoid excessive tension 
in the doublet or "V" wires or breakage may occur. 
These wires must not be stretched tightly but should 
be allowed to sag so that the center portion of the 
doublet is two or three feet below the end insula- 
tors. 

Connection to Receiver-The opposite end of the 
transmission line is brought to the receiver, using 
the nail -on insulators and entrance -tube insulator 
at points best suited to the installation. If lightning 
arresters are desirable or required by local ordi- 
nance, two (low -capacity) units should be installed 
as shown in Fig. 1, Detail " B." Simply remove a 
small strip of insulation from the transmission 
line conductors at the lightning arresters, connect 
the bared portions one to each "antenna" terminal 
and continue on without cutting the transmission 
line. The ground terminals of the lightning arrest- 
ers are made common and connected to a metal 
stake or pipe driven five to eight feet into the 
soil. 

Fasten the receiver -coupling transformer to the 
"ANT-GND" terminal board on the receiver 
chassis, using the two links supplied with the kit. 
Make certain to install the transformer correctly; 
the links should be attached to those terminals 
identified as " A " and " G" on the transformer 
and the label should face toward the receiver. 
Connect the end of the transmission line to the 
terminals marked " T" and " L," leaving any 
additional length coiled up behind the receiver. 
Finally, attach a wire from the "GND" terminal 
to the nearest cold -water pipe as close as possible 
to the point where the pipe enters the earth, or to 
some other good ground connection. The latter 
connection should be as short as possible and 
preferably made with No. 14 or larger rubber - 
covered stranded copper wire. On account of the 
variation in length of lead and type of ground 

KEEP THESE LEADS 
AS SHORT A5 

POSSIBLE 

TO GROUND 
CONNECTION 

jrRAN5M13510N 
LINE 

Fig. 3 

TRANSFORMER 

available, the ground wire and clamp are not 
furnished with the kit. The importance of a good 
ground connection cannot be overestimated, as the 
degree of noise reduction obtained will depend to a 
large extent upon this factor. 

In receivers having no "ANT-GND" terminal 
board, fasten the coupling transformer to the 
cabinet as near as possible to the chassis, using the 
adapter supplied with the kit as shown in Fig. 3. 
To insure most noise elimination, the connection 
from the " GND " terminal of the transformer 
should be made directly to the chassis metal with 
a wire no longer than one inch. The connection 
from the " ANT " terminal of the transformer to 
the receiver antenna lead or terminal also should 
be no longer than necessary and it is important 
to avoid close proximity of this wire to the dome 
(grid) clips of the radio tubes. 

Installation Service 
Although this " V -doublet " antenna system is 

not difficult to install, many persons nevertheless 
prefer to have it erected by an experienced radio 
serviceman. Upon request, your dealer or service 
engineer will make the complete installation at a 
nominal charge. 

REPLACEMENT PARTS 
Insist on genuine factory -tested parts, which may be purchased from authorised dealers. 

Stock No. Description List Price 
KV -101 
KV -102 
KV -103 
KV -104 
KV -105 

KV -108 
KV -107 
KV -108 
KV -109 

Wire-Antenna Wire (Roll of 31 feet) 
Wire-Antenna Wire (Roll of 11 feet) 
Transmission Line (Roll of 100 feet) 
Transformer-Receiver-coupling transformer 
Link-Connection Link-Connects receiver -coupling transformer to "ANT-GND" 

terminal board on receiver chassis. Package of 10 
Adapter-For mounting receiver -coupling transformer on any make of receiver Insulator-Glass Strain Insulator. Package of 5 
Porcelain Knob-Package of 5 
Porcelain Tube 

$0.25 
.12 

3.90 
2.50 

.10 

.10 

.50 

.25 

.10 

Marsh, 1936 
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GENERAL ELECTRIC CO. 
MODEL KP 100 
Wiring Details 
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MODEL A-53 
Schematic 
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GENERAL ELECTRIC CO. 
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Chassis Wiring 
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MODEL A-53 
Circuit Data 
Alignment GENERAL ELECTRIC CO. 

Code Interference 
In certain localities near to high-powered radio- 

telegraph stations operating at frequencies in the 
vicinity of 465 kc., slight code interference may be 
present on both bands of the receiver. This condition 
usually occurs over the entire tuning range and is not 
greatly affected by change of tuning. To overcome 
this interference, a Wave Trap, such äs General 
Electric Stock No. WT -100, should be installed. The 
wave trap is connected between the blue and black 
leads of the receiver, and the antenna lead-in and 
ground wire, according to the instructions furnished 
with the trap. 

OPERATION 
Model A-53 receiver has four controls located as shown 

below: 

VOLUME CONTROL 
AND 

POWER SWITCH' 

6 

o0ffw 

4f 

DIAL 

STATION 
SELECTOR 

FREQUENCY 
BAND SWITCH 

Fig. t 

HIGH 

TONE 
CONTROL 

LOW 

DESCRIPTION OF ELECTRICAL 
CIRCUIT 

The signal from the antenna is applied to the con- 
trol grid of the 6A8 tube through the R.F. coil 
the secondary of which is tuned to the incoming signal 
by the rear section of the tuning condenser. In the 
6A8 tube the incoming signal is combined with the 
local oscillator signal which is 465 kc. higher in fre- 
quency. The local signal is generated by the oscillator 
section of this tube, and the proper frequency differ- 
ence is maintained throughout the tuning range by 
the front section of the tuning condenser in conjunc- 
tion with the oscillator coil and padding capacitors. 

The combination of the two signals produces the 
intermediate frequency of 465 kc. This particular 
frequency is chosen to reduce image response and 
improve short-wave performance. The intermediate 
frequency amplifier consists of a 6K7 tube and two 
transformers, the first of which has both primary 
and secondary tuned. The second transformer is un- 
shielded and has only the secondary tuned to 465 kc. 

Control of volume is obtained by the use of a 
variable resistor in the cathode circuits of the 6A5 
and 6K7 tubes 

The output of the I. F. amplifier is applied to the 
grid of the 6J7 tube, used as a biased power detector. 
This tube has in its grid circuit a 1-megohm resistor, 
which is also tied to the grid -return of the 6K7 tube. 
The purpose of this arrangement is to prevent 
excessive overloading of the 6J7 detector when the 
volume control is turned up on a strong signal. 

The output of the 6J7 detector is resistance coupled 
to the grid of the 6F6 power amplifier pentode. The 
plate circuit of the 6F6 is suitably matched to the loud- 
speaker by means of a step-down output transformer. 

The tone control circuit consists of a .03-mfd. 
capacitor which is normally connected from the plate 
of the 6F6 to ground through a resistor. When it is 
desired to reduce the high frequency output of the 
receiver, the resistor is short-circuited by the tone 
control switch connecting the .03-mfd. capacitor 
directly from the 6F6 plate to ground. 

Plate and grid voltages for all tubes are supplied 
by the power supply system employing a 5Z4 full - 
wave rectifier tube and utilizing the loud -speaker 
field as a filter reactor which, together with a suitable 
network of resistors and capacitors, supplies the 
required voltages and filtering action. 

ALIGNMENT PROCEDURE 
Before making any adjustments to the R. F. 

circuits, it is wise to determine the correctness of the 
existing alignment. This may be done by supplying a 
signal from the test oscillator to the receiver and 
inserting a "tuning wand" into the antenna coil. The 
"tuning wand" consists of a bakelite rod having a 
brass cylinder attached to one end, and a small core 
of finely divided iron compacted into the opposite 
end. By inserting the brass cylinder end into the 
antenna coil, the inductance is lowered, increasing 
its resonant frequency. Inserting the iron -filled end 
into the coil raises its inductance, lowering its resonant 
frequency. If the circuits are in exact alignment, 
inserting either end of the tuning wand in the coil 
will result in a decrease in output. When an increase 
in signal is obtained with the iron -filled end of the 
wand at the 1500-kc. point or the 6.0 -mc. point, a 
decrease in resonant frequency of that circuit by 
increasing the antenna trimmer capacity is indicated. 
When an increase in signal is obtained with the brass 
cylinder, a decrease in antenna trimmer capacity is 
indicated. In the event that the brass cylinder end 
causes an increase in output at the 580-kc. point 
when inserted in the antenna coil, it is necessary to 
increase the oscillator padder capacity, meanwhile 
rocking the tuning dial. An increase in output, result- 
ing from inserting the iron -filled end, indicates a 
decrease in oscillator padder capacity. 

4 
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GENERAL ELECTRIC CO. 

(1) I. F. Alignment 
The I. F. amplifier should be tuned to 465 kc.; 

set the oscillator dial at this frequency. Set the volume 
control at maximum and short-circuit the antenna 
and ground leads. Tune the receiver to a point where 
no signal comes in and ground the chassis. 

Connect the test oscillator output between the 
6A8 converter tube grid and the chassis. Connect the 
output meter across the cone coil of the speaker and 
adjust the oscillator output until a small deflection 
is observed in the output meter. 

The three I. F. trimmers are adjusted in the follow- 
ing sequence: 

1. Secondary trimmer on second I. F. trans- 
former. 

2. Secondary trimmer on first I. F. transformer. 
3. Primary trimmer on first I. F. transformer. 

Throughout all adjustments the output should be 
maintained at a low level by decreasing the test 
oscillator output as the various stages are brought in 
line. After these adjustments have been made the 
same procedure should be repeated as a final check. 
The I. F. alignment will then be complete. 

(2) R. F. Alignment 
The R. F. and oscillator transformers are aligned 

at 580, 1500, and 6000 kc. With the tuning condenser 
plates fully meshed, line up the pointer and dial by 
adjusting the dial set screws so that the line at the 
extreme end of the dial is indicated. 

Broadcast Band 
With the band switch in the clockwise position, 

set the tuning dial to 1500 kc. Set the test oscillator 
at 1500 kc. and adjust the oscillator trimmer for 

BáODEL A-53 
Aligrunent,Part 2 

Voltage,Socket 

the broadcast band for maximum output. Next, set 
the R. F. trimmer for maximum output, taking care 
that the output from the test oscillator is not high 
enough to overload any part of the set. After these 
adjustments, tune the set and the test oscillator to 
580 kc. Adjust the broadcast padding capacitor for 
maximum output while rocking the tuning condenser 
back and forth until maximum output is obtained. 
The dial setting after this adjustment may not agree 
exactly with the frequency, but this is not important. 

To complete the broadcast band line-up, repeat the 
adjustment at 1500 kc. as before. 

Short-wave Band 
With the frequency band switch in the counter- 

clockwise position, set the receiver dial to 6.0 mc. 
Set the test oscillator at 6000 kc. and adjust the, 
short-wave oscillator trimmer for maximum output. 
Next, set the short-wave R. F. trimmer for maximum 
output. Repeat these adjustments a second time. 
After aligning the S. W. band, turn the test oscillator 
to approximately 6930 kc. with the receiver dial still 
at 6 mc. Increase the test oscillator output until a 
signal is heard in the neighborhood of 6930 kc. This 
is the image frequency and if the set has been properly 
aligned the sensitivity at this point will be much less 
than at 6000 kc. In the event the image frequency 
cannot be found, the alignment should be rechecked 
at 6.0 mc. It will be noticed that the oscillator trimmer 
will have two positions at which the signal will give 
maximum output. The position which gives the lower 
trimmer capacitance obtained by turning the trimmer 
screw counterclockwise is the proper adjustment. 

When these adjustments have been completed the 
receiver will be in alignment. 
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MODEL 

Vol 
Parts 

A-53 
tap GENERAL ELECTRIC CO. 

SOCKET VOLTAGES 

Tube 
Cathode to 

Ground 
Volts 

Screen Grid 
to Ground 

Volts 

Plate to 
Ground 

Volts 

Plate 
Current 

MA 
Heater 

Volts A -c. 

6A8 Converter 3.2 50 275 1.5 6.3 

Oscillator 130 3.5 

6K7 I. F. Amplifier 3.2 50 275 2.2 6.3 

6J7 Detector 2.3 50 * .12 6.3 

6F6 Power Output 18 275 260 33 6.3 

5Z4 Rectifier 335 305 27 per plate 5.0 

taken 

*6J7 plate voltage is supply voltage (275) minus drop in load resistor. 
Measured at 120 volts supply, No signal input. Volume control maximum. Voltmeter 1000 ohms per volt; measurements 

on highest scale giving accurate readable deflection. 

REPLACEMENT PARTS 
Insist on genuine factory -tested parts, which may be purchased 

from authorized dealers. 

RECEIVER ASSEMBLIES 

Stock No. Description List Price 

RB -014 BOARD -Terminal Board $0.10 
RB -113 BRACKET -Lamp Bracket and Indicator .20 
RC -022 CAPACITOR -.004 Mfd, 400 Volts (C-25) 

Paper Dielectric .25 
RC -029 CAPACITOR -.005 Mfd, 400 Volts (C-27) 

Paper Dielectric .30 
RC -083 CAPACITOR -.03 Mfd, 400 Volts (C-28) 

Paper Dielectric .25 
RC -091 CAPACITOR -.05 Mfd, 400 Volts (C-18) 

Paper Dielectric .30 
RC -096 CAPACITOR -.1 Mfd, 200 Volts (C-17, 

C-22) Paper Dielectric .30 
RC -123 CAPACITOR -.1 Mfd, 4(10 Volts (C-1(1) 

Paper Dielectric .35 
RC -158 CAPACITOR -.5 Mfd, 200 Volts (C-21) 

Paper Dielectric .40 
RC -235 CAPACITOR -100 Mmfd, (C-11, C-24) 

Mica Dielectric .25 
RC -258 CAPACITOR -250 Mmfd, (C-23) Mica 

Dielectric .25 
RC -267 CAPACITOR -300 Mmfd, (C-6) Mica 

Dielectric .25 
RC -345 CAPACITOR -1450 Mmfd, (C-9) Mica 

Dielectric .35 
RC -402 CAPACITOR -8 Mfd, 375 Volts (C-19) 

Wet Electrolytic 1.10 
RC -403 CAPACITOR -8 Mfd, 350 Volts (C-20) 

Wet Electrolytic 1.00 
RC -511 CAPACITOR -Two 10 Mfd, 25 Volts 

(C-16, C-26) Dry Electrolytic .80 
RC -604 CAPACITOR -Twin 5-45 Mmfd Trimmer 

Capacitor (C-1, C-2, C-5, C-8) .45 
RC -605 CAPACITOR -65-140 Mmfd Oscillator 

Padder Capacitor (C-7) .40 
RC -703 CONDENSER -Two -gang Tuning Con- 

denser (C-3, C-4) 2.75 
RC -850 CORD -Power Cord with Plug .65 
RD -008 DIAL -Dial Scale and Hub Assembly .55 
RE -003 ESCUTCHEON -Dial Escutcheon .50 
RF -004 FOOT -Chassis Mounting Foot with Cush- 

ions .15 
RG -001 GRID CAP -Grid Connection Cap, Pkg of 

5 .10 
RK -001 KNOB -Tuning, Volume, Tone Control or 

Band Switch Knob, Pkg. of 5 .50 
RL -109 COIL -R. F. Coil Assembly (L-1, L-2, L-3, 

L-4) 1.25 
RL -208 COIL -Oscillator Coil Assembly (L-5, L-6, 

L-7, L-8) 1.00 
RR -027 RESISTOR -25,000 Ohms, % Watt (R-3) 

Carbon Resistor, Pkg of 5 .70 

Stock No. Description List Price 

RR -036 RESISTOR -50,000 Ohms, % Watt (R 1) 
Carbon Resistor, Pkg of 5 $0.70 

RR -062 RESISTOR -250,000 Ohms, % Watt (R-9) 
Carbon Resistor, Pkg of 5 .70 

RR -064 RESISTOR -500,000 Ohms, 1{ Watt (R-10) 
Carbon Resistor, Pkg of 5 .60 

RR -067 RESISTOR -1 Megohm, % Watt (R-4) 
Carbon Resistor, Pkg of 5 .70 

RR -189 RESISTOR -40,000 Ohms, % Watt (R-2) 
Carbon Resistor, Pkg of 5 .80 

RR -224 RESISTOR -8000 Ohms, 1 Watt (R 12) 
Carbon Resistor, Pkg of 5 .85 

RR -226 RESISTOR -10,000 Ohms, 1 Watt (R-6) 
Carbon Resistor, Pkg of 5 1.00 

RR -279 RESISTOR -25,000 Ohms, 2 Watts (R-5) 
Carbon Resistor .50 

RR -339 RESISTOR -450 Ohms, 1 Watt (R-11) 
Flexible Resistor, Pkg of 5 .70 

RS -105 SHIELD -1st I. F. Transformer Shield .30 
RS -200 SOCKET -Eight -pin Tube Socket, Pkg 

of 5 .75 
RS -300 SWITCH -Tone Control Switch (S-5) .25 
RS -304 SWITCH -Frequency Band Switch (S-1, 

S-2, S-3, S-4) .75 
RT -051 TRANSFORMER -Power Transformer 

(T-1) 50-60 Cycles, 105-125 Volts 
(Rating "A") 4.00 

RT -052 TRANSFORMER -Power Transformer 
(T-1) 25-60 'Cycles, 1(15-125 Volts 
(Rating "C") 6.25 

RT -053 TRANSFORMER -Power Transformer 
(T-1) 40-60 Cycles, 105-130, 200-250 Volts 
(Rating "V") 7.25 

RT -209 TRANSFORMER -First I. F. Transformer 
(C-12, C-13, C-14, L-9, L-10) 2.00 

RT -210 TRANSFORMER -Second I. F. Trans - 
former (C-15, L-11, L-12) 1.10 

RT -403 TRANSFORMER -Output Transformer 
(T-2) 1.50 

RV -005 VOLUME CONTROL -Potentiometer, 
5250 Ohms (R-S,.R-7) and Power Switch 
(S-6) 1.25 

RX-005 SCREW ASSEMBLY -Chassis Mounting 
Screw Assembly, Pkg of 3 .25 

SPEAKER ASSEMBLY 
RC -902 CONE -Speaker Cone and Cone Coil $1.00 
RF -103 FIELD -Field Coil Magnet and Cone 

Support 4.05 
RS -001 SPEAKER -Seven-inch Reproducer Com- 

plete 6.10 
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MODELS A-53 ,A-65 
Chassis Wiring 
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GENERAL ELECTRIC CO. 

Code Interference 
In certain localities near high-powered radio- 

telegraph stations operating at frequencies in the 
vicinity of 465 kc., slight code interference may be 

present on both bands of the receiver. This condi- 
tion usually occurs over the entire tuning range and 
is not affected by change of tuning. To overcome 
this interference, a Wave Trap, such as General 

Electric Stock No. WT -100, should be installed. 
Terminals are spaced so that the wave trap may be 

connected directly to the antenna and ground term- 
inals of the receiver by means of the links supplied. 
The "V -Doublet" antenna coupling transformer may 
be mounted directly on top of the wave trap, as the 
terminal spacing is the same. General Electric Wave 
Trap, Stock No. WT -100, is available as an accessory 
from your General Electric Radio Dealer. 

DESCRIPTION OF ELECTRICAL CIRCUIT 
Models A-63 and A-65 employ six metal envelope tubes 

in a superheterodyne circuit giving the excellent selectivity 
and sensitivity inherent in this type circuit. Separate groups 
of coils are used for each frequency band. Ample undistorted 
output is obtained through diode detection and two audio 
amplifier stages. 

The signal from the antenna is applied to the control 
grid of the 8A8 tube through the R. F. coil, the secondary 
of which is tuned to the incoming signal by the first section 
of the main tuning condenser. In the 6A8 tube the incoming 
signal is combined with the local oscillator signal which is 465 

kc. higher in frequency. The local signal is generated by the 
oscillator elements of this tube, and the proper frequency 
difference is maintained throughout the tuning range by the 
second section of the main tuning condenser in conjunction 
with the oscillator coil and padding capacitors. 

The combination of the two signals produces the inter- 
mediate frequency of 465 kilocycles. This particular inter- 
mediate frequency is chosen to reduce image response and 
improve short-wave performance. The intermediate fre- 
quency amplifier consists of a 6K7 tube and two transformers, 
each with two tuned circuits. 

The output of the I. F. amplifier is applied to the 6H6 
diode rectifier, which is a combined detector and automatic 
volume control tube. The direct current component of the 
rectified signal produces a voltage drop across R-6. This 
voltage drop provides automatic bias for the converter 
and I. F. amplifier tubes and so gives automatic volume 
control action. 

The manual volume control selects the amount of audio 
signal applied to the grid of the 6C5 first audio amplifier and 
thus regulates the output of the receiver. The output of the 
6C5 tube is resistance coupled to the grid of the 6F6 audio 
power amplifier pentode. The plate circuit of the 6F6 is 

suitably matched to the loudspeaker by means of a step- 
down output transformer. 

The tone control circuit consists of a .03-mfd. capacitor 
which is normally connected from the plate of the 6F6 to 
ground through a resistor. When it is desired to reduce the 
high frequency output of the receiver, the resistor is short- 
circuited by the tone control switch connecting the .03-mfd. 
capacitor directly from the 6F6 plate to ground. 

Plate and grid voltages for all tubes are supplied by the 
power supply system employing a 5Z4 full -wave rectifier 

MODELS A --63,A-65 
Circuit Data 
Alzrnlnent 

Model A-63 and A-65 receivers hale four ccntrols 

located as shown below: 

TONE 
CONTROL 

STATION 
SELECTOR 

VOLUME CONTROL 
AND 

POWER SWITCH 
NtR Egst 

ON 6-+ Orr 

Fig. 1 

FREQUENCY 
BAND SWITCH 

5.4-16.0 
M.C. 

5404600 
K.C. 

tube and utilizing the loudspeaker field as a filter reactor 
which, together with a suitable network of resistors and 
capacitors, supplies the required voltages and filtering action. 

ALIGNMENT PROCEDURE 
The receiver should first be allowed to run for fifteen min- 

utes in order to reach its approximate normal operating 
temperature. Before making any adjustments, it is wise to 
determine the correctness of the existing alignment. This 
may be done by supplying a signal from the test oscillator 
to the receiver and inserting a "Tuning Wand" into the coil 
involved. The "Tuning Wand" consists of a bakelite rod 
having a brass cylinder attached to one end, and a small 
core of finely divided iron compacted into the opposite 
end. By inserting the brass cylinder end into the center of 
a particular coil, through the opening provided in the top 
of the shield, the inductance of the coil is lowered, increasing 
its resonant frequency. Inserting the iron -filled end into 
the coil raises its inductance, lowering its resonant frequency. 
If the circuits are in exact alignment, inserting either end of 
the tuning wand in any coil will result in a decrease in output. 
When an increase in signal is obtained with the iron -filled 
end of the wand, a decrease in resonant frequency of that 
circuit by increasing its trimmer capacity is indicated. When 
an increase in signal is obtained with the brass cylinder, a 
decrease in trimmer capacity is indicated. 

Wand 
Brass cylinder 
Iron filings 
Brass cylinder 
Iron filings 
Brass cylinder 

........ Decrease capacity 

Iron filings Increase f ' ' 
Increase capacity 

In Models A-63 and A-65 the broadcast band R. F. and 
oscillator coils are located in the upper half of their respective 
shield cans; the short-wave coils in the lower half. 

Alignment Frequencies 
I. F. Broadcast Short Wave 

465 Kc. 600 Kc 15,000 Kc. 
1500 Kc. 

In order to align these receivers properly, it is necessary 
to have available a modulated test oscillator capable of 
producing the above alignment frequencies, a non-metallic 
alignment screwdriver, and an output meter. The location 

Changes Indicated by Wand 
Signal Trimmer adjustment required 

Decrease 
Decrease 
Increase 
Decrease 
Decrease 
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YODELS A -63,A-65 
Alignment 
Voltage GENERAL ELECTRIC CO 

of all trimmer capacitors as well as socket voltages is shown 
in Fig. 4. 

1. I. P. Alignment 
Set the frequency band switch of the receiver in the clock- 

wise position, short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is heard. Set the vol- 
ume control at maximum and ground the chassis. 

The I. F. amplifier is tuned to 465 kc.; set the test oscillator 
dial at this frequency. Connect the test oscillator output 
between the converter tube (6A8) control grid and chassis. 
Connect the output meter across the cone coil of the speaker 
and adjust the test oscillator output control so that, with 
the receiver volume control at maximum, a small deflection 
is observed in the output meter. During both I. F. and R. F. 
alignment, the test oscillator signal should be maintained at 
the lowest level that will give a good output indication. 

Adjust the secondary trimmer of the second I. F. trans- 
former until a maximum output reading is obtained. Maintain 
a small deflection on the output meter throughout alignment 
by adjusting the test oscillator output. Next, adjust the 
primary trimmer of the second I. F. transformer for maximum 
output. Continue this procedure, adjusting the secondary 
trimmer of the first I. F. transformer, and lastly, the primary 
trimmer of the first I. F. transformer. After completing this 
procedure, repeat it a second time for final alignment. The 
I. F. alignment will then be comp', --te. 

2. R. F. Alignment 
The R. F. and oscillator trimmers are aligned at 600, 1500 

and 15,000 kc. Line up the pointer and dial so that with the 
tuning condenser plates fully meshed, the pointer indicates 
the mark at the extreme right-hand end of the dial. Make 
sure the antenna and ground terminals of the receiver are 

not short circuited and connect to them the output from the 
test oscillator. Connect the output meter across the speaker 
cone coil. 

Broadcast-With the band switch turned clockwise, set 
the tuning dial at 1500 kc. Set the test oscillator at this fre- 
quency and adjust its output so that with the receiver volume 
control in its extreme clockwise position, a small deflection 
is observed on the output meter. Adjust the broadcast 
oscillator trimmer for maximum output. There, as before, 
maintain the output meter at a small deflection during the 
entire alignment process. When optimum adjustment on the 
broadcast oscillator trimmer is obtained, adjust the broad- 
cast R. F. trimmer for maximum output. Now set the test 
oscillator and receiver at 600 kc. Adjust the 600 kc. padding 
capacitor for maximum output while rocking the tuning 
condenser back and forth through the signal. When this has 
been done, return to 1500 kc. on the receiver and test oscil- 
lator and recheck the alignment for maximum output. 
When this is done, the broadcast band has been aligned.. 

Short Wave-Place the band switch in the counterclock- 
wise position and set the receiver and test oscillator at 15,000 
kc. Adjust the short-wave oscillator trimmer for maximum 
output. Next adjust the short-wave R. F. trimmer for maxi- 
mum output while rocking the tuning condenser back and 
forth through the signal. 

It will be noticed on the short-wave band that the oscillator 
and R. F. trimmers will have two positions at which the signal 
will give maximum output. The position which uses the lower 
trimmer capacitance obtained by turning the screw counter- 
clockwise is the proper adjustment for the oscillator, while 
the position that uses the. higher capacitance is proper for 
the R. F. trimmer. 

When these adjustments have been completed, the receiver 
will be in alignment. 
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GENERAL ELECTRIC CO. 

SOCKET VOLTAGES 

NODFLS A -63,A-65 
Voltase 
Parte 

Tube 
Cathode to 

Ground 
Volts 

Screen Grid 
to Ground 

Volts 

Plate to 
Ground 
Volts 

Plate 
Current 

MA 

Heater 
Volts A -c. 

8A8-Converter 2.9 103 250' 3.5 6.3 
Oscillator 185* 4.5 

6K7-I. F. 2.9 103 240 8.5 6.3 
6H6-Detector and AVC 6.3 
6C5-Audio 0.3 64' 3.6 6.3 
8F6-Output 16.5 260 235 30.0 6.3 
5Z4-Rectifier 320 305 Rms., A. c. 33 per plate 5.0 

Measured at 120 volts supply. No signal input. Volume control maximum. Voltmeter 1000 ohms per volt; measure- 
ments taken on highest scale giving accurate readable deflection. 

' Measured with meter drawing less than 100 microamperes. 

REPLACEMENT PARTS 
Insist on genuine factory -tested parts, which may be purchased 

from authorized dealers. 

RECEIVER ASSEMBLIES 
List List 

Stock No. Description Price Stock No. Description Price 
RB -001 BOARD-Antenna Terminal Board $0.10 RR -098 RESISTOR -2000 ohms, % watt (R-4), Carbon 
RB -002 BOARD-Terminal Board .15 Resistor, pkg. of 5 $0.60 
RB -100 BRACKET-Dial Lamp Socket, Bracket and RR -192 RESISTOR -50,000 ohms, % watt (R-8), Carbon 

Pointer .25 Resistor, pkg. of 5 .7( 

RC -030 CAPACITOR-.006 Mfd. 400 Volt (C-24) Paper RR -224 RESISTOR -8000 ohms, 1 watt (R-15), Carbon 
Dielectric .25 Resistor, pkg. of 5 .85 

RC -080 CAPACITOR-.02 Mfd. 400 Volt (C-21, C-27) RR -239 RESISTOR -20,000 ohms, 1 watt (R-12), Carbon 
Paper Dielectric .25 Resistor, pkg. of 5 .85 

RC -083 CAPACITOR-.03 Mfd. 400 Volt (C-23) Paper RR -241 RESISTOR -30,000 ohms, 1 watt (R-13), Carbon 
Dielectric .25 Resistor, pkg. of 5 .85 

RC -091 CAPACITOR-.05 Mfd. 400 Volt (C-16, C-18) RR -298 RESISTOR -16,000 ohms. 3 watt (R-14), Carbon 
Paper Dielectric .30 Resistor .50 

RC -096 CAPACITOR-.1 Mfd. 200 Volt (C-11, C-25) RR -310 RESISTOR -150 ohms, ?x watt (R-3), Flexible 
Paper Dielectric .30 Resistor, pkg. of 5 .70 

RC -157 CAPACITOR-.5 Mfd. 200 Volt (C-17) Paper RR -339 RESISTOR -450 ohms, 1 watt (R-10), Flexible 
Dielectric .40 Resistor, pkg. of 5 .70 

RC -210 CAPACITOR -50 mmfd. (C-10) Mica Dielectric RS -100 SHIELD-R.F. Coil Shield .30 
Moulded Case .25 RS -101 SHIELD-First I.F. Transformer Shield .30 

RC -286 CAPACITOR -380 mmfd. (C-8) Mica Dielectric RS -102 SHIELD-Second I.F. Transformer Shield .30 
Moulded Case .25 RS -114 SHIELD-Oscillator Coil Shield .30 

RC -346 CAPACITOR -1500 mmfd. (C-32) Mica Dielectric RS -200 SOCKET-Eight-pin Tube Socket pkg. of 5 .75 
Moulded Case .35 RS -300 SWITCH-Tone Control Switch (S-5) .25 

RC -357 CAPACITOR -3600 mmfd. (C-9) Mica Dielectric 
Moulded Case .50 

RS -301 SWITCH-Frequency Band Switch (S-1, S-2, S-3, 
S-4) .75 

RC -403 CAPACITOR -8 mfd. 350 Volt (C-28) Wet RT -061 TRANSFORMER-Power Transformer (T-1) 50- 
Electrolytic 1.00 60 cycles 105-125 Volts (Rating "A") 5.55 

RC -409 CAPACITOR -16 mfd. 390 Volt (C-29) Wet RT -062 TRANSFORMER-Power Transformer (T-1) 25- 
Electrolytic 1.25 60 cycles 105-125 Volts (Rating "C") 8.25 

RC -501 CAPACITOR-One 10 mfd. 25 Volt (C-22), one RT -063 TRANSFORMER-Power Transformer (T-1) 40- 
4 mfd. 450 Volt (C-26) Dry Electrolytic Pack 1.31) 60 cycles 105-130, 200-250 Volts (Rating "V") 9.35 

RC -600 CAPACITOR -10-90 mmfd. Trimmer Capacitor 
(C-7) .50 

RT -200 TRANSFORMER-First I.F. Transformer (L-9, 
L-10, C-12, C-13, C-30) 1.90 

RC -700 CON DE N S E R-Two-gang Tuning Condenser RT -201 TRANSFORMER-Second I.F. Transformer (L- 
(C-3, C-4) 3.55 11, L-12, C-14, C-15, C-19, C-20, C-31, R-5) 2.30 

RC -800 CABLE-Loudspeaker Cable .45 RT -400 TRANSFORMER-Output Transformer (T-2) 1.10 
RC -850 CORD-Power Cord with Plug .115 RV -001 VOLUME CONTROL-Potentiometer 250,000 
RD -001 DIAL-Dial Scale and Hub Assembly .50 ohms (R-6) and Power Switch (S-6) 1.10 
RE -001 ESCUTCHEON-Dial Escutcheon .35 RX-001 SCREW ASSEMBLY-Chassis Mounting Screws 
RF -001 FOOT-Chassis Mounting Foot with Cushions .45 and Washers, pkg. of 4 .10 
RG -001 GRID CAP-Grid Connection Cap, pkg. of 5 .10 RX-003 CUSHION ASSEMBLY-Tuning Condenser 
RK -001 KNOB-Tuning, Volume, Tone Control or Band Mounting Nuts, Washers and Cushions, pkg. of 3 .15 

Switch Knob, pkg. of 5 .5O 

RL -100 COIL-R.F. Coil Assembly (L-1, L-2, L-3, L-4, 
C-1, C-2) 1.95 SPEAKER ASSEMBLY A-63 

RL -200 

RR -018 

COIL-Oscillator Coil Assembly (L-5, L-6, L-7, 
L-8, C-5, C-6) 

RESISTOR -120 ohms % watt (R-7), Carbon 
Resistor, pkg. of 5 

1.85 

.611 

RC -902 
RF -100 
RS -012 

CONE-Speaker Cone and Cone Coil 
FIELD-Field Coil, Magnet and Cone Support 
SPEAKER-Seven-inch Reproducer Unit Com- 

plete 

1.(10 
3.80 

6.35 
RR -020 RESISTOR -6000 ohms % watt (R-2), Carbon 

Resistor, pkg. of 5 .60 
RR -050 

RR -064 

RR -068 

RESISTOR -100,000 ohms % watt (R-1), Carbon 
Resistor, pkg. of 5 

RESISTOR -500,000 ohms % watt (R-9), Carbon 
Resistor, pkg. of 5 

RESISTOR -2 megohms, 3 watt (R-11), Carbon 
Resistor, pkg. of 5 

.70 

.61) 

.60 

RC -900 
RF -101 
RS -010 

SPEAKER ASSEMBLY A-65 
CONE-Speaker Cone and Cone Coil 1.011 

FIELD-Field Coil Magnet and Cone Support 4.45 
SPEAKER-Eight-inch Reproducer Unit Com- 

plete 6.80 
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MODELS A. -64,L-67 
Schematic 
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b3C®ELS A --64,A-67 
Circuit Data ,Trimmers 
Alignment, ºocket 
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MODELS A -64,A-67 
Parts List 

GENERAL ELECTRIC CO. 

REPLACEMENT PARTS 
Insist on genuine factory -tested parts, which may be purchased 

from author"zed dealers 

Stock 
No. Description List 

Price 
Stock 

No. Description List 
Price 

RECEIVER ASSEMBLIES RR -339 RESISTOR -450 ohms, 1 watt (R-19) Flex- 
RB -001 BOARD -Antenna Terminal Board $0.10 ible Resistor, Pkg. of 5 $0.70 
RB -009 BOARD -Terminal Board (Single Terminal) .15 RR -703 RESISTOR -Tapped Resistor (R-7, R-8, 
RB -015 BOARD -Terminal Board (Triple Terminal) .15 R-9) .60 
RB -016 BOARD -Terminal Board (For 6J7 Grid RS -102 SHIELD -Second I. F. Transformer Shield. .30 

Lead) .10 RS -113 SHIELD -R. F. Coil Shield .30 
RB -116 BRACKET -R; H. Front Bracket Assembly .25 RS -120 SHIELD -First I. F. Transformer Shield .311 

RB -119 BRACKET -L. H. Front Bracket Assembly .25 RS -121 SHIELD -Oscillator Coil Shield .20 
RB -200 BRACE -Dial Opening Brace (Model A-64) .30 RS -200 SOCKET -Eight -pin Tube Socket, Pkg. of 5 .75 
RC -029 CAPACITOR -.005 mfd., 400 volts (C-38) 

Paper Dielectric. .30 
RS -204 SOCKET -Five -pin Tube Socket (5Z4), 

Pkg. of 5 .75 
RC -046 CAPACITOR -.02 mfd., 200 volts (C-30) RS -305 SWITCH -Frequency Band Switch with 

Paper Dielectric .25 Mounting Nut (S-1, S-2, S-3, S-4) 1.30 
RC -072 CAPACITOR -.05 mfd., 200 volts (C-6, C-8, RS -605 SUPPORT -Dial Mechanism Support Post .20 

C-20, C-39) Paper Dielectric .25 RT -064 TRANSFORMER -Power Transformer (T- 
RC -083 CAPACITOR -.03 mfd., 400 volts (C-35) 1) 50-60 cycles, 105-120 volts (Rating 

Paper Dielectric. .25 "A") 5.65 
RC -091 CAPACITOR -.05 mfd., 400 volts (C-12, 

C-15, C-23, C-26) Paper Dielectric....... .30 
RT -065 TRANSFORMER -Power Transformer (T- 

1) 25-80 cycles, 105-130 volts (Rating "C") 8.50 
RC -096 CAPACITOR -.1 mfd., 200 volts (C-21, 

C-22) Paper Dielectric .30 
RT -066 TRANSFORMER -Power Transformer (T- 

1) 40-60 cycles, 105-130, 200-250 volts 

RC -210 CAPACITOR -50 mfd., (C-5) Mica Dielec- (Rating "V") 7.05 
tric, .25 RT -211 TRANSFORMER -First I. F. Transformer 

RC -235 CAPACITOR -100 mmfd., (C-34) Mica (C-16, C-17, C-18, C-19, L-9, L-10) 1.95 

RC -289 
Dielectric 

CAPACITOR -400 mmfd., (C-40) Mica 
Dielectric 

.25 

.25 

RT -212 TRANSFORMER -Second I. F. Trans- 
former (C-24, C-25, C-27, C-28, C-29, L-11, 
L-12, R-12) 2.35 

RC -352 CAPACITOR -2900 mmfd., (C-11) Mica RT -704 TONE CONTROL -Rheostat 10,000 ohms 
Dielectric .40 (R-20) and Power Switch (S-5) 1.60 

RC -404 CAPACITOR -10 mfd., 400 volts (C-14) 
Wet Electrolytic 1.10 

RV -006 VOLUME CONTROL -Potentiometer 250-, 
000 ohms (R-13) .95 

RC -407 CAPACITOR -16 mfd., 380 volts (C-33) RW-002 WINDOW -Dial Window .15 
Wet Electrolytic 1.15 RX-003 CUSHION ASSEMBLY -Tuning Condens- 

RC -501 CAPACITOR -One 10 mfd., 25 volts (C- er Mounting Nuts, Washers and Cushions .15 
37); One 4 mfd., 450 volts (C-13) Dry RX-004 SCREW ASSEMBLY -Chassis Mounting 
Electrolytic Pack 1.30 Screws and Washers .10 

RC -502 CAPACITOR -One 4 mfd., 450 volts (C- 
36); One 3 mfd., 150 volts (C-32) Dry SPEAKER ASSEMBLY A-64 
Electrolytic Pack 1.40 RC -900 CONE -Eight -inch Speaker Cone and Cone 

RC -504 CAPACITOR -10 mfd., 25 volts (C-31) Dry Coil (L-13) 1.00 
Electrolytic .70 RP -009 PLUG -Speaker Male Plug Connector .20 

RC -600 CAPACITOR -10-90 mmfd. Trimmer Ca- RP -012 PLUG -Speaker Female Plug Connector.. . .20 
pacitor (C-7) .50 RS -008 SPEAKER -Eight -inch Loud -speaker Com- 

RC -704 CONDENSER -Two -gang Tuning Con- plete with Output Transformer 10.50 
denser (C-3, C-4) 3.25 RT -405 TRANSFORMER -Output Transformer 

RC -804 CABLE -Loud -speaker Cable .60 (T-2) 1.70 
RC -853 CORD -Power Cord with Plug .50 
RE -005 ESCUTCHEON -Dial Escutcheon .80 SPEAKER ASSEMBLY A-67 
RF -006 FOOT -Mounting Foot Assembly .30 RC -901 CONE -10X -in. Speaker Cone and Cone 
RG -001 GRID CAP -Grid Connection Cap, Pkg. of 5 .10 Coil (L-13) 1.45 
RI -003 INSULATOR -Escutcheon Shaft Insulating RP -009 PLUG -Speaker Male Plug Connector .20 

Bushing, Pkg. of 10 .40 RP -012 PLUG -Speaker Female Plug Connector.. . .20 
RK -001 KNOB -Tuning, Volume, Tone Control or RS -006 SPEAKER -10 j -in. Loud -speaker Com- 

Band Switch Knob, Pkg, of 5 .50 plete with Output Transformer 12.75 
RL -10$ COIL-R.F.Coil(C-1, C-2, L-1, L-2, L -3,L-4) 2.10 RT -405 TRANSFORMER -Output Transformer 1.70 
RL -209 COIL -Oscillator Coil (C-9, C-10, L-5, L-6, 

L-7, L-8, R-21) 1.95 DIAL MECHANISM (See Fig. 5) 
RN -001 
RP -014 

RR -017 

RR -021 

NUT -Escutcheon Mounting Nut, Pkg. of 10 
PLATE -Escutcheon Mounting Plate, Pkg. 

of 2 
RESISTOR -6000 ohms, ) watt (R-15) 

Carbon Resistor, Pkg. of 5 
RESISTOR -10,000 ohms, X watt (R-4) 

.45 

.25 

.60 

RB -117 
RC -805 
RC -856 
RC -954 
RC -955 
RC -958 

BRACKET -Dual Lamp Bracket 
CABLE -Drive Cable, Pkg. of 5 
CORD -Drive Cord, Pkg. of 5 
CAP -Scale Cap Assembly (Gear End) (24) 
CAP -Scale Cap Assembly (Drive End) (25) 
CUSHION -Rubber Dial Mounting Cush- 

.25 

.80 

.65 

.10 

.10 

Carbon Resistor, Pkg. of 5 .60 ion, Pkg. of 2 .10 
RR -025 RESISTOR -20,000 ohms, X watt (R-18) 

Carbon Resistor, Pkg. of 5 .60 
RD -011 
RD -006 

DIAL -Dial Mechanism Complete. 
DRIVE -"Automatic Vernier" Reduction 

2.50 

RR -035 RESISTOR -50,000 ohms, % watt (R-1) Drive 1.00 
Carbon Resistor, Pkg. of 5 .70 RD -013 DRUM -Drive Drum Assembly .35 

RR -065 RESISTOR -500,000 ohms, X watt (R-16, RD -014 DIAL -Dial Scale 
R-17) Carbon Resistor, Pkg. of 5 .65 RF -200 FASTENER -Dial Fastener (39), Pkg. of 10 

.75 

RR -067 RESISTOR -1,000,000 ohms, X watt (R-6, RG -002 GEAR -Dial Gear Assembly (7) 
.10 
.15 

R-11, R-14) Carbon Resistor, Pkg. of 5.. .70 RG -200 GUIDE -Dial Pointer Guide 48), Pkg. of 5 .15 
RR -100 RESISTOR -5,000 ohms, 1-3 watt (R-10, RP -003 POINTER -Dial Pointer (9), Pkg. of 2... . 

R-21) Carbon Resistor, Pkg. of 5 .60 RP -004 PULLEY -Drive Cord Idler Pulley, Pkg. of 2 
.15 
.10 

RR -281 RESISTOR -40,000 ohms, 2 watts (R-3) RP -005 PLATE -Dial Mounting Plate Assembled 
Carbon Resistor .30 Complete .50 

RR -324 RESISTOR -300 ohms, h watt (R-2) Flex- RS -401 SPRING -Drum Spring (12), Pkg. of 2... .20 
ible Resistor, Pkg. of 5 .60 RS -403 SPRING -Dial Spring (11), Pkg. of 2 

RR -336 RESISTOR -400 ohms, watt (R-5) Flex- 
ible Resistor, Pkg. of 5 .65 

RS -900 
RT -800 

SHAFT -Shaft and Gear Assembly (6) .. , . 

TOGGLE -Toggle Assembly 

.10 

.15 

.25 
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GENERAL ELECTRIC CO. 
Electrical Specfications 

Rating Power 
Supply Frequency 

Power 
Con- 

Label (V ollts) (Cycles) sumption 
(Watts) 

A 105-130 50-60 105 
C 105-130 25-60 110 
V 105-130 

and 
40-60 110 

220-250 

NOTE-Taps on universal transformers (Rating "V") are 
accessible by removing the cap cover on the top of the trans- 
former. 

Tuning Frequency Range 
Band "A" 140-410 kc 
Band "B" 540-1750 kc 
Band "C" 1.75-6.0 me (1750-6000 kc) 
Band "D" 6.0-19.5 mc (6000-19,500 kc) 

Tuning Control Drive Ratio 
Fast 'Tuning 
Vernier Tuning 

Electrical Power Output 
Undistorted 
Maximum 

51htoI 
55to 1 

5.0 watts 
7.0 watts 

Loud-speaker-Electrodynamic 
Cone: Model A-82 1034 in. overall, 

diameter 
Model A-87 10% in. overall, 

diameter 
Cone Coil Impedance: 5 ohms at 400 cycles 

DESCRIPTION OF ELECTRICAL 
CIRCUIT 

The signal from the antenna is applied to the control grid of 

the 6K7 R. F. amplifier tube through the antenna coil, the 
secondary of which is tuned to the incoming signal by the 
rear section of the main tuning condenser. The secondary of 
the coil for the band next lower in frequency to the one in use 
is short-circuited by the band switch to prevent absorption of 
energy at its resonant frequency, which falls in the next 
higher band. The primaries of all coils not in use are also 
short-circuited by the band switch. 

The amplified radio frequency signal is impressed on the 
control grid of the 6A8 converter and oscillator tube through 
the R. F. coil, the secondary of which is tuned to the signal 
frequency by the center section of the main tuning condenser. 
The sensitivity control consists of a variable resistor in the 
cathode circuit of the 6A8 converter tube. In the 6A8 tube 
the incoming signal is combined with the local oscillator signal 
which is 465 kc higher in frequency. The local signal is gener- 
ated by the oscillator elements of this tube and the proper 
frequency difference is maintained throughout the tuning 
range by the front section of the main tuning condenser in 
conjunction with the oscillator coil and padding capacitors. 
The oscillator section of the main tuning condenser, although 
of the same capacity as the other two sections, is larger 
physically to permit wider spacing of the plates, thereby 
reducing the possibility of microphonic feedback howl. 

The combination of the signal frequency with the local 
oscillator frequency in the converter tube produces the inter- 
mediate frequency of 465 kilocycles. This particular inter- 
mediate frequency is chosen to reduce image response and 
improve short-wave performance. The intermediate fre- 
quency amplifier consists of a 6K7 tube and two transformers, 
each with two tuned circuits. 

The output of the I. F. amplifier is applied to the 6H6 
diode rectifier, which is a combined detector and automatic 
volume control tube. The direct current component of the 
rectified signal produces a voltage drop across R-16. This 
voltage drop provides automatic bias for the R. F. and I. F. 
amplifier tubes and converter tube and so gives automatic 
volume control action. Full automatic bias is applied to the 
R. F. amplifier tube, while a part of this voltage, from a tap 
on R-16. is applied to the converter tube and I. F. amplifier, 

934 in. effective 

914 in. effective 

MODELS A -82,A-271 
Circuit Data 
Aligm ent 

which handle somewhat larger signal voltage than the R. F. 
amplifier. 

The manual volume control selects the amount of audit 
signal applied through coupling capacitor C-52 to the grid of 

the 6C5 audio amplifier tube, and thus regulates the output of 
the receiver. This is a dual control, the second or lo -note 
compensation section acting to preserve proper balance 
between high and low audio frequencies as the volume is 
changed, by means of a variable 150,000 -ohm resistance 
(R-22) in series with a capacitor (C-55) across the primary 
of the interstage audio transformer. The tone control consists 
of a variable 100,000 -ohm resistor (R-23) connected in parallel 
with the lo -note compensation section of the volume control, 
so as to permit attenuation of the higher audio frequencies as 
desired. 

The output of the 6C5 tube is coupled to the grids of the 
push-pull 6F6 output pentodes by means of a resistance 
capacity network working into the interstage audio trans- 
former. The plate circuits of the 6F8 output pentodes are 
suitably matched to the loud -speaker by means of a step- 
down output transformer. 

Plate and grid voltages for all tubes are supplied by the 
power supply system employing a 5Z4 full -wave rectifier tube 
which, together with a suitable network of resistors and 
capacitors, supplies the required voltages and filtering 
action. 

ALIGNMENT PROCEDURE 
Before making any adjustments, it is wise to determine 

the correctness of the existing alignment. This may be done 
by supplying a signal from the test oscillator to the receiver 
and inserting a "Tuning Wand" into the coil involved. The 
"Tuning Wand" consists of a rod of insulating material 
having a ring of nonmagnetic metal attached to one end, 
and a small core of finely divided iron compacted into the 
opposite end. By inserting the metal ring end into the center 
of a particular coil through the openings provided in the "Sen- 
try Box" compartment shields, the inductance of the coil is 

lowered, increasing its resonant frequency. Inserting the iron - 
filled end into the coil raises its inductance, lowering its 
resonant frequency. If the circuits are in exact alignment, 
inserting either end of the tuning wand in any coil will 
result in a decrease in output. When an increase in signal is 
obtained with the iron -filled end of the wand, a decrease in 
resonant frequency of that circuit by increasing its trimmer 
capacity is indicated. When an increase in signal is obtained' 
with the metal ring, a decrease in trimmer capacity is indi- 
cated. 

Wand 
Metal Ring 
Iron filings 

Metal Ring 
Iron filings 

Changes Indicated by Wand 
Signal Trimmer adjustment required 

Decrease l 
Decrease J 

Increase 
Decrease 

Metal Ring Decreta 
Iron filings Increase 

J 

None 

Decrease capacity 

Increase capacity 

Fig. 6 shows the location of the antenna, R. F. and oscillator 
coils for each of the four frequency bands of Models A-82 and 
A-87 receivers. Openings are provided In the coil shields for 
insertion of the tuning wand into the antenna or R. F. coil 
of any band. No provision is made for checking the alignment 
of the oscillator circuits, as this is easily determined by noting 
the dial calibration. 

Alignment Frequencies 
I. F. Band "A" Band "B" Band "C" Band "D" 
465 kc 140 kc 580 kc 6000 kc 18,000 kc 

410 kc 1740 kc 
In order to align these receivers properly, it is necessary to 

have available the following test equipment: 

ÀJohn F. Rider, Publisher 
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MODELS A -82,A-87 

Aligrlment,Part 2 GENERAL ELECTRIC CO. 

1. A modulated test oscillator with frequencies available 
of 140, 410, 465, 580, 1740, 6000, and 18,000 kc 

2. An output indicator, such as a high resistance a -c volt- 
meter with a maximum scale reading of 3 to 5 volts, or 
a neon lamp indicator. 

3. An alignment tool consisting of an insulating shaft 
with a small screwdriver blade. 

4. A tuning wand. 
The location of all trimmer capacitors is shown in Fig. 5. 

It should be noted that on all "Permaliner" trimmer capacitors, 
clockwise rotation of the adjusting screw decreases capacity 
while counterclockwise rotation increases capacity. 

1. I. F. Alignment 
Set the frequency band switch of the receiver to Band "B," 

short-circuit the antenna and ground terminals and tune the 
receiver at some point above 1500 kc so that no signal is heard. 
Set the volume control and sensitivity control at maximum 
(extreme clockwise position) and ground the chassis. 

i 

/ o'.K 

Fig. 5 

UNDERSIDE OF CHASSIS 

lJ Trimmer Locations 
and Socket Voltages 

., 
sr - 

L,... 

®.. 0 

series with 200 ohms between the test oscillator and the 
receiver antenna terminal. Connect the output indicator 
across the speaker cone coil. 

Band "A," 140-410 kc 
Set the frequency baud switch to the position where the 

dial indicates the above range. Tune the test oscillator to 
410 kc, and turn the dial pointer on the receiver to this 
frequency. Adjust the Band "A" oscillator trimmer for max- 
imum output, keeping the receiver volume control at its 
extreme clockwise position and adjusting the test oscillator 
output to maintain a small deflection on the output indicator. 
When optimum adjustment on the Band "A" oscillator 
trimmer is obtained, adjust the Band "A" R. F. and antenna 
trimmers for maximum output. 

Now tune the test oscillator to 140 kc and set the receiver 
to that frequency. Slowly rocking the tuning condenser back 
and forth through the signal, adjust the 140-kc padding 
capacitor for maximum output. When this has been done, 
return to 410 kc on the receiver and test oscillator and 
recheck the alignment for maximum output. This completes 

If alignment of Band "A." 

Band "B," 540-1750 kc 
Set the frequency band switch to the position where the 

,, ,, dial indicates the above range. Tune the test oscillator to 1740 
""'°°" kc and set the dial pointer on the receiver to this frequency. 

Adjust the Band "B" oscillator trimmer for maximum out- 
put, keeping the receiver volume corltrol at its extreme clock- 
wise position and adjusting the test oscillator output to 
maintain a small reading on the output indicator. When 

0 0 optimum adjustment on the )rand "B" oscillator trimmer is 
c.e"`"" obtained, adjust the Band "B" R. F. and antenna trimmers 

for maximum output. 
Now tune the test oscillator to 580 kc and set the receiver 

to that frequency. Slowly rocking the. tuning condenser back 
and forth through the signal, adjust the 580-kc padding 
capacitor for maximum output. When this has been done, 

"'.w return to 1740 kc on the receiver and test oscillator and 

The I. F. amplifier is tuned to 465 kc; set the test oscillator 
dial at this frequency. Make sure that a d -c path exists be- 
tween the output terminals of the test oscillator, then remove 
the control grid clip (green lead) from the 6A8 tube and con- 
nect the test oscillator output between chassis and the dome 
terminal of the 6A8 tube. Connect the output meter across the 
cone coil of the speaker and adjust the test oscillator output 
control so that, with the receiver volume control at max- 
imum, a small deflection is observed on the output meter. 
During both I. F. and R. F. alignment, the test oscillator sig- 
nal should be maintained at the lowest level that will give a 
good readable output indication. 

Adjust the secondary trimmer of the second I. F. trans- 
former until a maximum output reading is obtained, main- 
taining a small deflection on the output meter throughout 
alignment by adjusting the test oscillator output. Next, ad- 
just the primary trimmer of the second I. F. transformer for 
maximum output. Continue this procedure, adjusting the sec- 
ondary trimmer of the first I. F. transformer and lastly the 
primary trimmer of the first I. F. transformer. After complet- 
ing this procedure, repeat it a second time for final alignment. 
The I. F. alignment will then be complete. 

2. R. F. Alignment 
Bands "A" and "B" each require four trimmer adjustments, 

while Bands "C" and "D" each require three adjustments. 
Care should be taken to adjust only the trimmers of the 
band under test. Check the position of the dial pointer with 
the tuning condenser plates fully engaged as outlined in the 
section on adjustment of the dial mechanism. Make sure the 
antenna and ground terminals of the receiver are not short- 
circuited and connect to them the output from the test oscil- 
lator, preferably using a dummy antenna of 250 mmfd in 

recheck the alignment for maximum output. Band "B" 
should now be in alignment. 

Band "C," 1.75-6.0 me (1750-6000 kc) 
Set the band switch to the position where the dial indicates 

the above range. Tune the test oscillator to 6000 kc and set 
the dial pointer on the receiver to this frequency. Adjust the 
Band "C" oscillator trimmer for maximum output, using the 
first peak obtained when increasing the capacitance from 
minimum to maximum. 

Check for the image signal which should be received at 
about 5070 kc on the receiver dial. It should be necessary to 
increase input to the receiver from the test oscillator for this 
check. Retune the receiver to the correct scale reading (6000 
kc) and adjust the test oscillator output to its previous value. 
Then adjust the Band "C" R. F. and antenna trimmers for 
maximum output. 

Band "D;" 6.0-19.5 me (6000-19,500 kc) 
Set the band switch to the position where the dial indicates 

the above range. Tune the test oscillator to 18,000 kc and set 
the dial pointer on the receiver to this frequency. Adjust the 
Band "D" oscillator trimmer for maximum output, using the 
first peak obtained when increasing the capacitance from 
minimum to maximum 

Check for the image signal which should be received at 
about 17,070 on the receiver dial. It may be necessary to 
increase input to the receiver from the test oscillator for this 
check. Retune the receiver to the correct scale reading (18,000 
kc) and adjust the test oscillator output to its previous value. 

Reduce the capacitance of the R. F. trimmer to a min- 
imum. While slowly rocking the tuning condenser through the 
18,000-kc point, increase the Band "D" R. F. trimmer ca- 
pacitance until a maximum response point is obtained. The 
Band "D" antenna trimmer should now be peaked. It is not 
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GENERAL ELEC'TRIC CO. 

necessary to rock the tuning condenser while making the last 
adjustment. 

When these adjustments have been completed, the receiver 
will be in alignment. 

METHOD OF SERVICE PROCEDURE- 
SENTRY BOX 

The "Sentry Box" assembly includes the tuning condenser 
and dial mechanism -as well as the coil and switch compart- 
ments. The complete unit may be dismounted from the 
chassis by removing the side -fastening bolts, unscrewing the 
diál mechanism anchoring nut and unsoldering the leads to 
the chassis from the terminal strips. 

In order to remove the coil shield cans it is necessary to 
take out the frequency band switch shaft. With the "Sentry 
Box" dismounted from the chassis the dial gears may be 
disengaged and the switch shaft removed merely by lifting 
the reduction drive end of the dial assembly, allowing the 
switch shaft gear to pass the dial scale cap shaft. With the 
"Sentry Box" mounted in place, removal of the switch shaft 
requires removing the dial scale gear and cap shaft. 

Each compartment shield can houses a bracket assembly 
comprising the coils, band switch and other component parts 
associated with that particular circuit. With the band 

Fig. 6 "Sentry Box" Coil Locations and Assembly 

switch shaft out, any shield can be easily removed by un- 
screwing the two mounting stud nuts ("Y," Fig. 6). 

In most cases, coils or Permaliner trimmer capacitors may 
be replaced merely by removing their particular shield can. 
It is an easy matter, however, to remove each complete 
bracket assembly by taking out the mounting bolts ("X," 
Fig. 6) and unsoldering the bus or braid connections to the 
tuning condenser. In the case of the R. F. or oscillator units 
it will also be necessary to unsolder the external leads to the 
respective terminal boards of these units. 

Permaliner trimmers are replaced by unsoldering the bus 
lead from the trimmer terminal, and then unsoldering the 
Permaliner case from its mounting cup. The latter operation 
may require the use of two soldering irons. 

Coils are replaceable by merely unsoldering the coil lugs 
from the switch lugs. If it is necessary to replace a section of 
the band switch, however, it will be found expedient to 
remove the complete bracket and coil assembly for easy 
access to the switch lugs. 

ADJUSTMENT OF DIAL MECHANISM 
The dial mechanism is rigidly mounted at one end to the 

tuning condenser frame by two removable screws and 
anchored to the chassis deck at the other end by a rubber - 
cushioned nut. The dial pointer, station selector knob, and 
tuning condenser drive drum are interconnected by means of 
the drive cord and drive cable; the frequency band switch and 
cylindrical scale by the switch shaft and scale gears. 
1. Position of Drum on Condenser Shaft 

With set screws (5) loosened and tuning condenser plates 
fully engaged, place the drum in the position shown in Fig. 7. 
The drum should be located on the tuning condenser shaft so 

bIpDII. Û A -82,A-87 
Sentry Box Data 

Dial Data 

as to be in line with the drive cord pulleys (Ile in. from the 
dial mechanism mounting bracket), and so that, with con- 
denser plates fully engaged. guide (38) occupies the position 
shown in Fig. 7. 
2. Removing and Replacing Scale 

Pry out fastener (40) and remove the scale by lowering the 
fastener end below the mounting ear. Take the scale out of 
cap assembly (29). Replace by placing tabs of caps (29) and 
(30) in slots of scale. Replace fastener (40). 

3. Removing and Replacing Band Switch Shaft 
To remove the band switch shaft with the "Sentry Box" 

assembled in place, the dial scale cap and gear must be 
removed. This is done by removing the cylindrical scale as in 

Fig. 7 Dial Mechanism° U O O .' 
- 

n 
paragraph 2. Then loosen sef screws (9) and remove cap (29), 
spring (7) and gear (8). 

When replacing the switch shaft, note that the shaft will 
fit the switch gang slots in only one position; turn the shaft 
before inserting so that the locating button will pass through 
the keyed side of the slots. Note also that the brass bearing 
just behind the switch shaft gear determines the forward 
position of the gear. Insert the bushing just far enough into 
the index plate hub so that the shaft gear meshes snugly with 
the scale gear, then tighten the set screw. 
4. Locating Scale 

Loosen the two gear set screws (9). Rotate the scale back- 
ward until there is slight tension on spring (7) with the 
pointer indicating on the Band "A" scale. With the frequency 
band switch in the Band "A" position, place gear (8) in mesh 
with the gear on part (6) and tighten the two set screws (9). 

5. Replacing Drive Cord and Drive Cable 
The position of the dial scale pointer with respect to the 

tuning condenser drum is held fixed by a special metal braid 
cable (12) connecting the drum with guide (38). Tension is 
maintained on the cable through the drum spring (13) and 
drive cord (11). To replace either the drive cable or the drive 
cord, remove the dial scale for convenient access to guide (38). 
Unhook spring (13) from its drum tab to release tension. 
Unhook the cable or cord from guide (38) and unwind from 
the pulleys and drum. To replace the cable or cord, rethread 
to agree with Fig. 7, and rehook drum spring (13) as shown. 

6. Replacing Reduction Drive 
To replace the reduction drive, unhook spring (13), loosen- 

ing the drive cord. Unscrew pal nut (47) and remove drive. 
Replace with new drive and rehook drive cord. 

7. Setting Scale Pointer 
The scale pointer is soldered to the slider. To set the pointer 

mechanically, turn the tuning condenser rotor so that the 
plates are fully engaged, and solder the pointer to indicate a 
point IN in. to the left of the extreme left-hand mark on the 
scale on Band "B." 

8. Replacing Dial Lamp 
The dial lamp sockets are easily accessible by lifting them 

clear of the dial mechanism. Lamps may then be replaced in 
their sockets. After replacing lamps, slide the socket clip back 
onto the mounting bracket. 
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MODEL 470 

GENERAI. HOUSEHOLD UTILITIES CO. Chassis 4C 
Schematic 
Socket,Trimmers 
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PAGE 6-2 GRi-NrnW 

rota, 470 
Chassis 4C 

Aligisent 
GENERAL HOUSEHOLD UTILITIES CO. 

SERVICE INSTRUCTIONS GRUNOW 4 C 

BROADCAST SUPERHETERODYNE REDEIVER 
MODEL - 470 
SPEAKER - 8B3 

Coupling Condensers of .25 Mfd. and 200 hmf. should be used when coupling 
oscillator to receiver during alignment as specified in following paragraphs. 

2 - DI, L. SETTING: 
Turn dial pointer until condensers are full meshed. The dial pointer should 

be on the horizontal line if the dial. 

3 - I.F. ALIG?TLENT: 

(A) Connect signal lead of oscillator through .25 :lfd. condenser to grid of 

6A7 (1st Detector Tube) located on front right hand corner of Chassis. Connect the 

ground lead to the Chassis. 
(B) Place oscillator in operation at 465 or 490 K.C., (see note below) and 

turn reoeiver volume control to maximum. (Volume Control should remain at maximum 
during entire alignment procedure and signal should be attenuated at oscillator to 
lowest value consistent with obtaining a readable indication on output meter.) 

(C) Align three I.F. trimmers (Al - A2 - A3) located on top of I.F. Trans- 
formers. Two on top of 1st I.F. Can and 1 (A3) on rear of Chassis, being the bottom 
of the two at this position. 

4 - 1400 K. C. ALIGNMENT. 
(A) Connect signal lead of oscillator to antenna lead (the blue wire lead- 

ing from rear of Chassis) through 200 Nmf. Condenser. 
(3) Set Dial at 1400 K.C. and place oscillator in operation at 1400 K.C. 
(C) Align oscillator trimmer (A4), which is the first of the two on the 

variable condenser as you face Chassis. 
(D) Align Antenna Trimmer (A5), which is the second trimmer on variable con- 

denser as you face chassis. 

5 - 600 P.C. AT,IP1'TYT. 
(A) Place oscillator in operation at 600 K.C. 
(3) Tune in signal to maximum (this point does not have to be exactly at the 

600 K.C. dial setting). 

(";) Adjust the 600 K.C. trimmer (A6 - located on rear face of Chassis, be- 
ing the top of the two at this position) in direction of signal increase and at the 

same tine rock the tuning condenser back and forth through resonance. Continue this 
procedure until maximum signal is obtained on the output meter. 

(D) This should be performed with great care so that the alignment is the 
best that can be obtained, otherwise the selectivity of the set will suffer. 

(E) Recheck adjustment on 1400 K.C. antenna trimmer. 

NOTE: - 
Due to interference caused by commercial code stations in some locations, 

it has been necessary to use two I.F. Frequencies on this Receiver, one of 490 K.C. 

where code interference is in the neighborhood of 455 K.C. and the other where the 

interfering stations are operating in the 500 K.C. band, we use an I.F. of 465 K.C. 

The I.F. Frequencies of the Receiver is stamped on the rear of the Chassis, 

and if there is any doubt as to I.F. peaking, it is only necessary to apply a vari- 
able I.F., signal to the I.F. Amplifier, and maximum output will indicate resonance 
or frequency at which the I.F.'s were peaked. 
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PAGE 6-4 GRUNOW 

MODELS 501, 520, 
530,550 

Chassis 5B 
Alignment 

GENERAL HOUSEHOLD UTILITIES CO. 

JUNE, 1935 

SERVICE NOTES AND PARTS LIST »die 
Chassis 5B 

Models 501-520-530-550 

GENERAL HOUSEHOLD UTILITIES COMPANY 
31557-2 CHICAGO. U. S. A. 

INTRODUCTION 

The following characteristics apply to the GRUNOW 
Radio-Chassis Type 5D: 

This model is a 5 -tube Super -Heterodyne Broadcast 

(550 to 1720 K.C.) Receiver using I-78 tube as a Ist De- 

tector, I -6F7 tube as an I.F. Amplifier and Oscillator. 
1-75 (Duplex -diode high mu triode) tube is used as a 2nd 

Detector or Signal Rectifier, delayed Automatic Volume 

Control (AVC) and high gain audio Amplifier. The 43 

output tube is a power amplifier pentode and is capable 

of producing large power output with a relatively small 

signal input. The rectifier tube is a 25Z5, the output of 

which is well filtered through the action of the speaker 

field and the 4, 8, and 20 mfd. electrolytic condensers. 

This receiver operates on either A.C. (alternating cur- 

rent) or D.C. (direct current) of 105 to 125 volts. 

ALIGNMENT PROCEDURE CHASSIS 5B 

Do not attempt to align the 5B Chassis without the proper equip - C --Align three I.F. trimmers (AI-A2-A3) located on under 
ment. Alignment condensers are shown in the accompanying illus- side of Chassis at base of I.F. Coils. 
trations and are numbered in order of procedure. 

. EQUIPMENT. 

A-Test Oscillator. 

A modulated oscillator capable of producing signals at 455 K.C., 

600 K.C. and 1400 K.C. is necessary for alignment of the 5B Chassis. 

3. DIAL CALIBRATION. 

A-With condensers fully meshed dial pointer should be di- 

rectly over end mark on dial. 

B-When Chassis is removed from cabinet it will be necessary 

to simulate dial escutcheon which incorporates dial pointer. 

B-Output Meter. 

This may be any of +he standard output meters on the market but 4. 1400 K.C. ALIGNMENT. 

should be sufficiently sensitive to provide a good deflection so that 
extremely strong signals may be read. 

C-Coupling Means. 

Coupling Condensers of 200 Mmf., 25 Mfd., should be used when 

coupling oscillator to receiver during alignment as specified in fol- 
lowing paragraphs. 

2. I. F. ALIGNMENT. 

A-Connect signal lead of oscillator through 200 Mmf. Con- 

denser to antenna leading from Chassis. 

B-Turn dial to 140 (1400 K.C.) and align 1400 K.C. oscil- 

lator trimmer (A4), located forward on variable condenser. 

C-Align Antenna Trimmer (A5) which is the second trimmer 
on variable condenser. 

5. 600 K.C. ALIGNMENT. 
A-Connect signal lead of oscillator through .25 Mfd. con- 

denser to grid of 78 tube (Ist Detector Tube). The ground lead to A-Place oscillator in operation at 600 K.C. Tune in signal 

ground post on rear of Chassis. (this does not have to be exactly on 600 Dial Setting). 

B-Place oscillator in operation at 455 K.C. and turn receiver B-Adjust 600 K.C. trimmer (A6) located on under side of 

volume control to maximum. (Volume Control should remain at maxi- Chassis directly under variable condenser) in direction of signal in - 

mum during entire alignment procedure and signal should be attenu- crease. Rocking dial knob through resonance until maximum output 

ated at oscillator to lowest value consistent with obtaining a readable is obtained 

indication on output meter). C-Recheck dial calibration: Over several points on dial. 
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MODEL 560 
Chassis 5E 

Schematic ,Vol tage 
Socket,Trimmers 

Parts,Chassis Layout 
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PAGE 6-6 GRUNOW 
IM EL 560 
Chassis 5D 

Alignment 
GENERAL HOUSEHOLD UTILITIES C.O. 

November 1934 

SERVICE NOTES AND PARTS LIST 
jea die 

CHASSIS TYPE 5E 
Receiver Model 560 
Speaker Type 8B6 

GENERAL HOUSEHOLD UTILITIES COMPANY 
31568-1 

INTRODUCTION 
CHICAGO, U. S. A. 

The following characteristics apply to the 
GRUNOW Radio-Chassis 5E: 

This model is a 5 tube Super -Heterodyne Dual 
Wave (540 to 1500 K.C. and 1500 to 4000 K.C. ) 

Receiver using 1 -6A7 tube as a 1st Detector and 
Oscillator, 1-6D6 tube as an I.F. Amplifier, 1-75 
tube as a Diode Detector, delayed Automatic 
Volume Control (AVC) and high gain audio 
Amplifier. The 42 output tube is a power ampli- 
fier pentode and is capable of producing large 
power output with a relatively small signal input. 
The rectifier tube is an 80, the output of which is 

well filtered through the action of the speaker field 
and the two 8 mfd. electrolytic condensers. 

The tuning range is divided into two bands or 
divisions, one covering the band of 540 to 1500 
K.C. and the other 1500 to 4000 K.C. In both 
bands the following three variable circuits are used: 
R.F. input, detector or mixer input and oscillator. 
These circuits are tuned by a 2 gang variable con- 
denser of rugged construction. 

The remainder of the circuit is typical and has 
been designed along lines of what is considered 
the best engineering practice to date. Parts are all 
oversize and of the finest quality. 

SERVICE DATA 
CONTINUITY AND VOLTAGE chassis constants. The socket layouts given on 

Continuity and voltage readings should be taken the schematic diagram show each socket from 
from the underside of the chassis. The values given the underside. 
on the schematic diagram are average and allow The Range switch is a simple four pole double 
the service man to make a quick check of the throw switch. 

ALIGNMENT PROCEDURE 

Do not attempt to align the 5E Chassis without the proper 
equipment. Alignment condensers are shown in the accom- 
panying illustrations and are numbered in order of procedure. 

1. EQUIPMENT. 
a. Test Oscillator. 

A modulated oscillator capable of producing signals at 455 
K.C.-600 K.C.-1400 K.C., and 3700 K.C. is necessary for 
alignment of the 6A Chassis. 

b. Non-metallic screw driver (all bakelite or fibre) 
about 6 inches long. 

c. Output Meter. 
This may be any of the standard output meters on the mar- 

ket, but should be sufficiently sensitive to provide a good 
deflection at low signal strength, and should also incorporate 
an adjustable shunt so that extremely strong signals may 
be read. 

d. Coupling Means. 
Coupling condensers of 200 Mmf., and .25 Mfd. should be 

used when coupling oscillator to receiver during alignment as 
specified in the following paragraphs. 

2. DIAL SETTING. 
Turn dial knob until condensers are fully meshed. 

3. I.F. ALIGNMENT. 
a. Connect signal lead of test oscillator to grid of the 

6A7 (first detector tube) through a .25 Mfd. condenser. Con- 
nect the ground lead to the Chassis. 

b. Set dial pointer to 140 and range switch on broad. 
cast position. 

c. Place test oscillator in operation at 455 K.C. Turn 
receiver volume control to maximum. 

d. Attenuate test oscillator output to lowest value con- 
sistent with obtaining a readable indication on output meter. 

e. Adjust the three I.F. trimmers (Al -A2 -A3) until 
maximum output is obtained. During alignment maintain as 
low a value of signal as will allow obtaining of accurate 
adjustment. 

4. 3700 K.C. ALIGNMENT. 
a. Connect signal lead of test oscillator through 200 

Mmf. condenser to antenna binding post of Chassis. 

b. Connect the ground lead to ground terminal of 
Chassis. 

c. Set range switch to S.W. range. 
d. Place test oscillator in operation at 3700 K.C. and 

set dial pointer on 3700 K.C. 
e. Adjust oscillator trimmer (A4) (located on variable 

condenser). 

5. 1400 K.C. ALIGNMENT. 
a. Turn range switch to broadcast position. 
b. Place test oscillator in operation at 1400 K.C. and 

set dial pointer at 140. 
c. Adjust the 1400 K.C. trimmer IA5( located on the 

front face of the Chassis, the upper right of the two at this 
location. 

d. Adjust the second and third trimmers (A6 and A7) 
e. Repeat the 1400 K.C. alignment at least twice. 

©John F. Rider, Publisher 
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TIOTL S 570,571 

GENERAL HOUSEHOLD UTILITIES CO. Chassis 5D 
Schematic ,Vol tage 
Socket,Trimmere,Parte 
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PAGE 6-8 GRUNOW 

M0D3.S 570,571 
Chassis 5D 
MODES 570X,571X 
Chassis 5DX 
MODELS 570Z,571Z 
Chassis EDZ 

Al i gnnent 

CHASSIS TYPE 5D 
115 volt, 50-60 cycle 
Receiver Models 570-571 
Speaker Types 8B4 

GENERAL HOUSEHOLD UTILITIES CO. 

November 1934 

SERVICE NOTES AND PARTS LIST 

leak* 
CHASSIS 5DX 

115 volt, 25-50 cycle 
Model 570X 
Model 571X 

CHASSIS 5DZ 
110-135-220-250 volt, 50-60 cycle 
Model 570Z 
Model 571Z 

GENERAL HOUSEHOLD UTILITIES COMPANY 
31558-1 CHICAGO, U. S. A. 

INTRODUCTION 
The following characteristics apply to the Grunow 

Radio-Chassis Type 5D: 
This model is a 5 -tube Super -Heterodyne Broadcast 

and Short Wave (550 to 1720 K.C. and 5.5 to 16.00 
M.C.) Receiver using 1-6A7 (Pentagrid converter) 
tube as a 1st Detector and Oscillator. 1-6D6 (Triple - 
grid super -control) tube as an if Amplifier. 1-75 
(Duplex -diode high mu triode) tube is used as a 

Diode Detector or Signal Rectifier, delayed Automatic 
Volume Control (AVC) and high gain audio amplifier. 
The 42 output tube is a power amplifier pentode and 

ALIGNMENT 
Do nct attempt to align the 5D Chassis without the proper 

equipment Alignment condensers are shown in the accompany- 
ing illustrations and are numbered in order of procedure. 

1 EQUIPMENT. 
a. Test Oscillator 

A modulated oscillator capable of producing signals at 455 
K.C.--600 K.0 -1400 K C and 15 M.C. is necessary for align- 
ment of the 5D Chassis. 

b. Non-metallic screw driver (all bakelite or fibre) 
about 6 inches long. 

c Output Meter. 
This may be any of the standard output meters on the market, 

but should be sufficiently sensitive to provide a good deflection at 
low signal strength, and should also incorporate an adjustable shunt 
so that extremely strung signals may be read. 

d. Coupling Means. 
Coupling condensers of 200 Mmf., 25 Mfd , and a 400 Ohm 

resistor should be used when coupling oscillator to receiver during 
alignment as specified in the fcllowing paragraphs 

e. The receiver should be aligned ,n a location free from 
local interference (man made static) ---as high frequency dis- 
turbances will cause difficulties when the short wave section is 
being adjusted. IA screen room is to be recommended I 

2. DIAL SETTING. 
Turn dial knob until condensers are fully meshed. The dial 

pointer should be on the horizontal line of the dial. 

3 I.F. ALIGNMENT. 
a. Connect signal lead of test oscillator to grid of the 

6A7 (firsts detector tube) through a .25 Mfd. condenser. Con- 
nect the ground lead to the Chassis. 

b. Set dial pointer to 1400 K.C. and range switch on 
broadcast position. 

c. Place test oscillator in operation of 455 K.C. Turn 
receiver volume control to maximum. 

d. Attenuate test oscillator output to lowest value con- 
sistent with obtaining a readable indication on output meter. 

e. Adjust the four I.F. trimmers (Al -A2 -A3 -A4) located 
on the top side of Chassis, until maximum output is obtained. 
During alignment maintain as low a value of signal as will allow 
obtaining of accurate adjustment. 

is capable of producing large power output with a 

relatively small signal input. This tube receives its 
bias through the voltage drop produced in the tapped 
speaker field. The rectifier tube is an 80, the output 
of which is well filtered through the action of the 
speaker field and the 8, 10 and 18 mfd. electrolytic 
condensers. 

The tuning range is divided into two bands or divi- 
sions, one covering the band of 550 to 1720 K.C. and 
the other 5.5 to 16.00 M.C. 

PROCEDURE 
4. 15 M.C. ALIGNMENT. 

a. Connect signal lead of test oscillator through 400 ohm 
resistor to antenna binding post of Chassis. 

b. Connect the ground lead to ground terminal of Chassis. 

c. Set range switch to S.W. range. 

d. Place test oscillator in operation at 15 M.C. and set 
dial pointer on 15 M.C. 

e. Adjust trimmer (A5) on top of oscillator coil, trimmer 
(A6) on top of the antenna coil-to maximum output-Ithe 
oscillator and antenna coils are located on left hand side on top 
of the Chassis). 

f. On oscillator alignment use the lower of the images for 
the oscillator alignment point. It will be noted that there are 
two settings at which the signal will be received. Use the set- 
ting giving most capacity, that is, the setting at which the trimmer 
screw is farthest in. While adjusting the oscillator and antenna 
coil trimmers, rock the variable condensers back and forth through 
resonance until maximum output is obtained. 

5. 1400 K.C. ALIGNMENT. 
a. Turn range switch to broadcast position. 
b. Connect signal lead of test oscillator through 200 

Mmf. condenser to antenna binding post. 

c. Place test oscillator in operation at 1400 K.0 and set 
dial pointer on 1400 K.C. 

d. Adjust the two trimmers )A7 Oscillator and A8 
Detector) located at the left front end of Chassis and trimmer 
(A9) on 3rd section of variable condensers to maximum output 

6. RECHECK OPERATION No. 4. 
(15 M.C. Alignment.) 

7. 600 K.C. ALIGNMENT. 
a Place test oscillator in operation at 600 K.C. 

b. Tune in signal to maximum. (This point does not 
have to be exactly at 600 K.C. dial setting.) 

c. Adjust the 600 K.C. padding condenser (A10) (this 
is the upper of the two trimmers located at the left front end of 
Chassis), in direction of signal increase; at the same time rock 
the tuning condenser back and forth through resonance while 
adjusting padding condenser until maximum output is obtained. 
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Chassis 6J 
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PAGE 6-14 GRUNOW 
MODELS 600,691 
Chassis 6F 

Alignment,Parts 
GENERAL HOUSEHOLD UTILITIES CO. 

Supplement to 

6D SERVICE NOTES AND PARTS LIST 

31561-2 

gigalteleiead. 
CHASSIS TYPE 6-F 

Receiver Model 690-691 

Speaker Model 8C8 -108C2 

GENERAL HOUSEHOLD UTILITIES COMPANY 
RADIO SERVICE DEPT. CHICAGO, U. S. A. 

31561-2 SUP. 
JANUARY, 1935 

The Grunow Model 6F is identical to the 6D except for the dial arrangement and 

a slight change in the audio circuit as shown on the schematic diagram on the back of 
this sheet. Use the alignment procedure as outlined for the 6D and excepting for the 

few additional parts listed below, the 6D parts list may also be used. 

For.:>1ignment of Chas: it 6D, see Irde', 

SUPPLEMENTARY PARTS USED ON CHASSIS 6F AND NOT ON CHASSIS 6D 

Pert No. Description No. Used List Price 

22856 Resistor -25M Ohm 1/4 Watt $0.20 
28728 Condenser-.25 Mfd. Tubular .30 
29621 Tone Control Knob .20 
29623 Volume Control Knob .20 
29818 Condenser-.003 Mfd. Tubular .25 
30100 Drive String and Spring Assembly .15 
31119 Range Switch Knob .25 
31350 Tuning Knob .30 
31710 Drive Drum, Hub and Gear Assembly 1.10 
31714 Gear Tension Spring .05 
31723 Pointer and Pinion Assembly .40 
31726 Pinion, Gear and Adjusting Plate Assembly .55 
31962 Pointer .10 
31987 Variable Condenser 4.15 
31997 Dial Chart .65 

SPEAKER PARTS 
29732 Output Transformer (8C8 and 108C2) $ 1.75 
31309 Cone and Voice Coil Assembly (8C8) 3.10 
31995 8C8 Speaker Complete 10.50 
31996 108C2 Speaker Complete 11.50 
32003 Field Coil (108C2) 3.50 
32004 Field Coil (8C8) 5 2.75 
32008 Cone and Voice Coil Assembly (108C2) 3.10 

(ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 
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GENERAL HOUSEHOLD UTILITIES CO. 
MODELS 680,681 
Chassis 6G 
Schematic 
Trimmers 

©John F. Rider, Publisher 
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MODELS 680, 681 
Chassis 6G GENERAL HOUSEHOLD UTILITIES CO. Aligrment,ñotes 
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PAGE (i-18 GßI'NO`V 

YODEL 821 
Chassis 88 
Alignment 

GENERAL HOUSEHOLD UTILITIES CO. 

SERVICE NOTES AND PARTS LIST 
Radio, 

CHASSIS TYPE 8B 

Receiver Model 821 

Speaker Type I0A6 

GENERAL HOUSEHOLD UTILITIES COMPANY 
31563-1 Chicago, U. S. A. 

INTRODUCTION 
The following characteristics apply to the GRUNOW 

Radio-Chassis 8B. 

This model is an 8 tube Super-Hetrodyne Broadcast and 
Short Wave (550 to 1550 KC and 6.0 to 13 M.C.) Receiver 
using 1-78 tube as an R.F. amplifier, I -6A7 tube as a 1st 

detector, 1-37 tube as an oscillator, 1-78 tube as an I.F. 
amplifier, I-85 tube as a Diode detector and delayed Auto- 
matic Volume Control (AVC)., 1-37 tube as 1st A.F. ampli- 
fier, resistance coupled to the 42 output tube. The 42 tube 

receives its bias through the voltage drop produced in the 

tapped speaker field. The rectifier tube is an 80, the out- 

put of which is well filtered through the action of the tuned 
choke, speaker field, the two 8 and one 18 mfd. Electrolytic 
Condensers. 

The tuning range is divided into two bands or divisions, 
one covering the band of 550 to 1500 K.C., and the other 
6.0 to 13 M.C. 

ALIGNMENT PROCEDURE 
Alignment condensers are shown on the accompanying diagram and 

are numbered in order of procedure. 

I. EQUIPMENT. 
a. Test Oscillator. 

A modulated oscillator capable of producing signals at 262 K.C. 
-600 K.C.-1400 K.C. and 12 M.C. is necessary for alignment of the 
86 Chassis. 

b. Output Meter. 
This may be any of the standard output meters on the market but 

should be sufficiently sensitive to provide a good deflection at low 
signal strength. 

c. Coupling Means. 
Coupling Condensers of 200 Mmf., .25 Mfd., and a 400 Ohm resistor 

should be used when coupling oscillator to receiver during alignment 
as specified in the following paragraphs. 

d. The receiver should be aligned in a location free from local 
interference (man made static)-as high frequency disturbances will 
cause difficulties when the short wave section is being adjusted. (A 
screen room is to be recommended). 

2. DIAL SETTING. 

Turn dial knob until condensers are fully meshed. The dial pointer 
should be on the last mark on the low frequency end of the dial. 

3. I. F. ALIGNMENT. 
a. Connect signal lead of test oscillator to grid of the 6A7- 

(1st Detector Tube) through .25 Mfd. Condenser. Connect the ground 
lead to the Chassis. 

b. Set Dial pointer to 1400 K.C. and range switch to Broadcast 
Position. 

c. Place test Oscillator in operation at 262 K.C. Turn receiver 
volume control and tone control to maximum. 

d. Attenuate test oscillator output to lowest value consistent 
with obtaining a readable indication on output meter. 

e. Adjust four I. F. Trimmers. Al -A2 -A3 -A4, located on under 
side of Chassis. until maximum output is obtained. During alignment, 
maintain as low a value of signal as will allow obtaining of accurate 
adjustment. 

4. 1400 K.C. ALIGNMENT. 
a. Connect signal lead of test oscillator through 200 Mmf. 

condenser to antenna binding post. 

b. Connect the test oscillator ground lead to the ground post 
of Chassis. 

c. Place test oscillator in operation at 1400 K.C. 

d. Turn dial pointer to 1400 K.C. 

e. Turn Range Switch to Broadcast Range. 

f. Adjust 1400 K.C. padding condenser, A5, which is located on 

top of Chassis on the right of gang conden.ser toward rear. 

g. Adjust 1st Detector Trimmer, A6, which is the center on top 
of variable condenser. 

h. Adjust R.F. Trimmer, A7, which is the first on top of varible 
condenser. 

5. 600 K.C. ALIGNMENT. 
a. Place test oscillator in operation at 600 K.C. 

b. Tune in signal to maximum (this point does not have to 
be exactly at 600 K.C. dial setting). 

c. Adjust the 600 K.C. Padding Condenser A8 (which is on 

top of Chassis on eight of gang condenser toward front). in direction 
of signal increases. At same time rock the tuning condenser back and 
forth through resonance while adjusting padding condenser until max- 

imum output is obtained. 

6. 12 M.C. ALIGNMENT. 
a. Connect signal lead of test oscillater through 400 Ohm 

resistor to Antenna binding post of chassis. 

b. Connect the ground lead to ground terminal of Chassis. 

c. Set Range Switch to Short Wave Range and turn dial 
pointer to 12 M.C. 

d. Place test oscillator in operation at 12 M.C. 

e. Adjust set oscillator trimmer A9 through hole in oscillator 
transformer shield located on right side of variable condenser on top 
of Chassis. 

f. Adjust detector trimmer A10 through hole in Detector Trans- 

former Shield located on left side of variable condenser on top of 

Chassis. 
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PAGE 6-20 GRUNOW 
MODF.I. 8E1 
Chassis 8D GENERAL HOUSEHOLD UTILITIES CO. Switch & Coil Assembly 
Trimmers,Chaaeisr Layout 

i FIGURE 3 J 

ARM H 

DECK I 

SENSITIVITY 
SWITCH 

PLAN Of RANGE SWITCH 
SHOWING LOCATION 

OF DECKS 

ANT 

4 STATOR 3 STATOR 
CONTACTS SHOWN ON RANGE O ill Ili 

RANGE 
A-9.5- 21.5 M.C. 
B-4. I - 10.0 M.C. 
C-1.5- 4.2 M.C. 
D- 550- 1500 R.C. 

ALL DECKS FRONT VIEW 

DECK Y DECK Pr 
SCHEMATIC DIAGRAM OF RANGE SWITCH AND COIL ASSEMBLY ON CHASSIS B -D RAS 44 
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GENERAL HOUSEHOLD UTILITIES CO. 

- - N 

'62 m m m m v 
2'.3 C C C C 

N 
A 

LC°Ca' 2 A 

} c O V m < ó ,-,..9,.A v H Li .-i (..i ä 
c.02Y]C Y c°. _e 

S oY. C O O O 

ú 
A óóS 

-Ñ 2 P ó N 
ÓI,N 2222 p, 
,I.' 

888 8 22 
gó u -. ln a, 

O « 
mqO Ó O Ó 0 

mv 
m m 00 00 

U N 
7 

c `.`C` «E 
2) 

3 3 3 3 2á 
C N C C C C 

H 13 0000 e, 

ç T á O .¡-.) _tj C , 
i Ñ "8 S O 

w0u U yy Ú Ááÿ 
« 

g á o w N 8 É ` V 8 

Ñ ib Ñ Ná AT« Fcc 
« 3 

U NA L 

ñL«út<_re>cr 
Tmÿ J 

_c -c E.O o 8E N m 
. 

23 j0t A N LL^Ó"A cm te -,e, C Ñ 
. - O0 

Q 
.- J -A_>, O 

r uO 

ÿ = 
VE vr ó 

p 

ro 

` o v v 
ó c C« LL<J« 

l 
L - d 

wÉoc «m_ C A.0 7 E FNVNVo3 
-0 c A 

' 

ON ._ d LL 

A E 
2,1822i N< 

i0 
Q CO ç Ñ 

O T T V- c_ - A Ñ Ñ VI V 2.d 
N ñ o L 7: Ñ v Ú'N LL 

o E E 
V 00 F- A A Ú N N« W« Ñ uUl 

c 11 L LL 
. a cÑ cL- Ñ VÓ ºQQ 

in N L N T -' J ÿ L `l 
ö A Ñ « Na º.> 2 U in V .= A 

8E O Ñ Jso_= _ Ó Ñ 
Y 

7 > 

V-º c ú 

§ YºÑ Od07° 0 

O 8 `-' « p g 
rq 

Y 
ç - 

2 o87 « 2,-;3112L, 
r U Ñ +- o 

8 9i.ä:'21.1" e 2r «v ̀ ` ` N 
N N O á "u oE« ~2ä v3öA 

Z. u37 V«c> <AE O, 
z. 

« 
E' 

A U 
ui 

Q°º óp«7 `,42'T> 
+-- O -. V A kA« 

O ç -A, 
a r a 2 

C 
-8 

NAu d 
C á C c A On m -;"2- A 

q °O Ñ A.§ A U V 

. N m 

V J 

.4- 
C C L«Ó c7 Ò ° 

8 

« 8 

Z 
p - 

Á« ó ó . E m 
m ó `a C 
c o , ; L. 2 < 

u v 
áln E N to 

Li -2 
A VÑ ÿ 

C « a 
$ N o o É' ó 

O O to C < O 

OL- 
Ev áúFñm 

Z óó 
. N^,ÿ vp 

¢- 
CL Ñ p 2 m O O 

' 

« q 

E . Á 
VuÑ I0« ill Cm 

tín N 

r- 
.e F, 

Ú 
Ú VNVÓ 

N 

V N > <Ñ «ry 
0 Y« J A « L L - 7 Z O a 7 ^` uN 

Ó > 
_ m : . : .. E " g 

J 
O 

J ú 2 J2 : V ú 7p 

N O 
N q J u J 

Ñ > A e 2 ` C itn O Ñ 2 

...'eA 

3aCD 

- v 
Ñ 

A 

1 

oú 

O 
.' 

N C ' - 

n 

=1AO'e.úö,,V`-3p2 113-8mtç'W`3) 
Q n~ -« c Iii. 

`ZA 11LNV «i A..7nLA_-1.JÑ 

rÁDó ` 

VúAVN- Ñmr«C2~O 
A3.1.'2°- 

2 VtCNtAr!OÑLH>Q0BmmoNiÑ'g1`ÿh 
« N7. C CA OL cqv LN rQp r 
C. 1'«t,,OUv`o«. 'VUj I_' Ep3v-r!um?e2JdmJ 
-0 .13 gú!_ Ñ 2',;º VCm7N-ÑLç A ? 

0 dv0 zC.VDT ' 

I-I 
Ñwlá.UÿgdmnV ó~~A0`OLOmmsmAmAm«a.L 

L0V 
ÉriróO o« 

NO-ó««óAL-LrcÓ6«ocvcó 
AW.3_AÑrLT.V Ñ>V¿diZ'_°A00, asmA'e .ci ---0z.-0 lncC cD Ecc 

Z O« V1dtpOA2dëNúdÿ c Ñ «mL«Ñ` ONL7_n0m ÚA Ar ÑÑ.Ñ 0& -7wuNN. OA...NLO~3p><ÁÚV`OmUNi-NNNÑ 
V úm i9 -«VO -LE .2V.5 2Áú úVVÑ°Ó-Ó.md= _M«Ó 

MODEL 861 
Chassis 8D 
Circuit Data 
Socket Layout 

Go 

D 0 
O « -..--2-..- 

ÿ 

1O 

«2 

E7 

0 

~g 

v O p L ti Lott. _Oc qam, O r_ ñ" c - d 

°4? A- 27' .2 A ÑV1N ó Ú C 

Z C_ qa c 
ÿ'CNA « 

ÿ 
co A 

n,C el óVW Ca.LT 
'WNÑ2hAL\0 

>Vl Wp 

N-TÓ. 
' dOlm2NL>«N N L^ 

tNl n g --2,>;'79.;:41;8'6-!-%>1D. 
` T«E 7NAdt 
OÁ°gNNN>JL 

Oir, 
0N 

N 
c,8 .L Ú, ÿ`rv aON 

A3,_3N22 U iza 6, m L«._ L ó9 

ry 
yaL.NFECvv á2áLc« «v m ór 

ó 

U~ °Uool0wry V>7'a,o `wÑJ_O7m c'N7 

A ooSÉd`°vóá-LÑ" .Aa-.y_OÁ?<°t"ÿ_' 

C C01 2 2 qvÁavúq« Ñ 

^ 
LmÑ 

vi2<K ~LL^AÚÁ< caH_auO 
`v: 7 utA 

m` m. I 

X 
jN>' ov$oy_$JELá8 «?$c.2v 

m oOo 8 ..°.a EÑ A° q NVV -9 ó vr` ó°"o N ó -62 ` ó á ú LN Ä 

n in ó .,.,-,,22.f.- l Ñ Y N, w_ O0 Ñ C N« C N N p N A 
Om0 N> 

vl in ÿ t C L 
-22.19.1 

O« N U ñ Ótri V m a 0 L w Ñ« L rt1 
3 i- ln._ A- N..- v 

'L2794.11 
- N 

i-1 66 á ~Ú 3'Ór°3ÿvÑEÁ«mc«óÁE «7ó ó 

©John F. Rider, Publisher 

www.americanradiohistory.com



PAGE 6-22 GRI'NOW 
wiODEL 661 
Chassis 81) 

Alignment,Parts 
GENERAL HOUSEHOLD UTILITIES CO. 

PARTS AND PRICE LIST 
PART NUMBERS ARE GIVEN ON THE ILLUSTRATION AND THE NUMBERS ARE BROUGHT 

DOWN IN NUMERICAL ORDER FOR CONVENIENCE 
hew Part Quntity 
No NO. DESCRIPTION Raykad Prise 

I 20678 Ground Terminal 1 $ .02 
2 20861 Line Cord and Plug I .35 
3 20962 Grip Cq ... ....... .... 4 .02 
4 21598 Rubber Grommet 10 .02 
5 22858 Resistor, 1 Megohm, Carbon, !, 

Watt ......... 3 .20 
6 23284 Bakelite Washer . 13 
7 23358 Insulated Terminal Asºy. Is,nglel 3 
8 23370 Resista, 100.000 Ohm, Carbon, 

Sí Watt ._..... ._. 3 
9 23538 Resistor. 200,000 Ohm, Carbon, 

Vo Watt ...._.... .... 1 .20 
10 23849 Resista, 500.000 Ohm, Carbon, 

SSWatt .._ ......................... .. 3 .20 
11 23853 Resista, 50000 Ohm, Carbon, 

YWart .._....._.. ................_.. 
12 23998 Resista, 250,000 Ohm, Carbon, 

yd Watt ............__... ...... . 4 .20 
24251 Condenser, 100 MMF, Mie. 12ná' 

I.F.1 ...._._ .._._. .... 1 

13 24254 Condenser, 1000 MMF, Mica ... 3 
14 24487 Condenser, 250 MMF, Mica.._.__. 3 
15 26256 Tube Shield Base ... 5 
16 27382 Trimmer Condenser Asp.. __ .... 5 

27455 Tube Shield ... ......_._ I 

1 } 27490 Resista, 1000 Ohm, Carbon. Xs 

Watt .. ...... 
18 27520 Condenser, 2310 MMF, Mica I 

19 27784 Resistor. 400 Ohm, Carbon, 'N 

Watt 2 
20 27801 Rubber Grommet. 3 

27802 
21 27831 Pilot Light Socket, Insulated_. _... 2 

28045 Pila Light Bulb.__._._....__..___. 
22 28183 Resista, 7500 Ohm. Carbon, I 

Watt__ 
_.. 

_..... ......__.. 

23 28573 Short Wave Co.) Shield Asp...._. I 

24 28638 Oul Pointer Screw _..._.. ... I 

25 28717 Condenser, Tubular, .002 MM.. 
700 Volar 

26 28723 Condenser, Tubular, .05 Mfd., 
400 Volt ..__._. _. ...._.._.._.. 1 

27 28726 Condenser. Tubular, 1 MM.. 

28 29083 Codewer, 50 MMF, Miu..__.... 
29 29135 Cadeneer, Tubular, .I MEd., 

100 Volt ..._._... ..... 
30 29414 Power Transformer, 115 Volt, 

50-60 Cycle _......._.._..._.._... 
31 29416 Power Transformer, 115 Volt, 

25-50 Cycle. ....... ............. 
29453 Condenser, Tubular, .01 Mfd., 

32 29476 
33 29482 
34 29483 

29485 
35 29486 
36 29487 

Broad Cast Co.) Shied Asp.. ... 

Dove Shaft -Stop Spring 
Dave Shaft Thrust Spring.. ........ 

29552 E«urcMon Window 
29553 Window Retaining Ring.......... 
29554 Escutcheon .........._.__ ............. 

.20 50 29558 Condenser. Dry Electrolytic, 16 

.45 Mfd., 450 Volt .. 

57 29562 Cordewer, Wer Electrolytic, 18B 

52 29564 Cordewer, Tubular, .075 MM., 
100 Volt __.. 

53 29567 Cordewer, Tubular, .02 Mfd., 
400 Volt ... 

29580 Signal Beacon Trimmer Condenser 
.20 54 29584 Signal Beacon Shield 

55 29596 Drive Leaf Spring..... 
_. 

...__..._.. 

56 2%11 Coupling Inductance Càl_.........._ 
.02 29612 Escutcheon Retaining Spring..._... 

57 29613 Codeasen, 9000 MMF, Miu........ 
.25 58 29616 Insulated Terminal Any, (Single/ 

59 29617 Insulated Terminal Asp. (Double) 
25 60 29628 Insulated Terminal 14).._........_... 

61 29812 Condenser, Tubular, .04 MM., 
.25 500 Volt ...._.__........_..__......... 

1 

.20 
62 29813 Cordewer, Tubular, .004 MM., 

700 Vat 

.25 
29832 Tube Shield Body ._._... _ .._. 4 

63 29836 Trimmer Condenser Amy _ I 
64 29893 Reflector ArenNY 6.00 65 29900 Trimmer Cordewer Assy..._...... 
66 29952 Knob (Range Switch).......___....._ 
67 
68 29954 Knob !Tuning and Volumes ........ 2 
69 29990 Condemax, Tubular, .02 MM., 

02 
.10 

.20 

.20 

.15 
.20 
.20 
.05 
.35 
.15 

Ime. Part 
Ne No. 

37 29488 
38 29490 
39 29496 
40 29498 

41 29501 

29515 

42 29518 

43 29520 
29521 
29522 
29523 
29524 

44 29533 
45 29534 
46 29537 
47 29539 
48 29540 
49 29551 

Quantity 
DESCRIPTION Required Pre 

Drive Shaft. Outer ................__..... 1 .75 
Range Switch .. .._._...._...._. 1 4.00 
Antenna Transtornar (Broadcast, I 1.75 
let Detector Tronfomer 

I Broadcast l ..... __.......... __...... I 1.25 
1st Detecta Transformer (Short 

Wesel, Black I 1.25 
Resista Panel Asp. lincludas 

29518) 1 1.25 

Condenser, Small Con, .02-.02 

11/32" Rd) Bearing.._.._ ............. 
Cordewer Mounting Bearing....... 

Resistor, Cordohm, 5000-37 Ohms 
Coderex, Small Can, .01 MM... 
Tone Control. 500,000 Ohms,.._. 
Oscillator Plate Choke...... .... 
By-Pms Condenser Block.._..__... 
Antenna and Doublet Binding 

.20 

.05 

.02 

.15 

.15 

.75 

7.25 

25 
10 

.80 70 29997 
05 7) 30006 
.05 

.50 30030 

.50 30031 
30032 

Ó w 

Speaker Cable ......._........._...._... 
Power Transformer (110-135- 

220-250 Volt, 50-60 Cycle/ 
Rubber Mtg. Washer, Upper, Black 
Rubber Mtg. Washer, Upper,(ted 
Rubber Mn Wad,.r I w.. Black 

p° 
H9Qgto £s 

2e 

q 
s a^ ° 0y fY - w= C y Op 3 E- . tiC^ qW 5;°:2.!1! vq !1 ! 
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Z i4 
°V =< 8 j m mrgó x a < 

Y .2ö£á9ÉU uñ 
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g fiÉ F33F?c°aó``c ÉE á" 8 
Y C Y 3,- mYYm LLpQa: 

fl 

< u N q 8 $ <6£ < 

.75 

.10 

.01 

.02 

.10 

.10 
40 
.60 

1.15 
.60 

2.50 

t0 
.15 
.10 
.60 

1.90 

1.25 

.30 

.25 
.75 
.30 
.05 
.25 
.20 

1.50 
100 32301 .10 

30 62578 Chassrs MRI. Scow ._......_.__........ 4 .02 
62582 Chassis Shipping Screw...._......_.__. 2 .02 
63001 1 
63011 2 

.02 
01 

.25 63838 .01 

.50 63839 
01 

.50 63863 Chassis Mtg. Steel Washer.._......_ 4 .01 

.30 SPEAKER PARTS -TYPE 10A9 
.20 20010 Speaker Pot and Pole Piece Asp ............._5 1.15 

_. _............ _. _.... .10 .20 20045 Terminal Strip Cover _ .....................__.. t e 

Irrex PM Weer 
Ne. Ne. DESCRIPTION ReVaYM Frs 
72 30104 Grammet I Rubber) ._..__._.._.... 

30169 Inmmar Condenser II.F.) _... 
73 30198 Condenser, 1100 MMF, Mn...... 
74 31052 Condenser, Dry Electrolytic, 8 

Mfd., 350 Volt............__......_ 
75 31075 4 Prong Socker............_......... 

. 

76 31078 5 Prong Socket ._.__... 2 
77 31079 6 Prong Socket. ....._.. ......... 
78 31080 7 Prong Socken .............._.......... 

31215 Tube Amid Cq............_......_.. 

79 31363 
80 31723 
81 31726 
82 31910 
83 31911 
84 31912 

31914 
85 31916 
86 31918 

Pinion, Gex and M). Platt Any. 
Volume Control ...._ _. _._.._. _....... 
1st I.F. Coil and Shield Amy.._ . 

2nd I.F. Coll and Auld Assy.. _. 

Raye Switch and Coil Aep......... 
Trimmer Cadence. ...___...._.._.. 
Oscillator Transformer (Broad - 

87 31919 Oscillator Transformer (Shat 
Waver, Green .._......._.... 

88 31936 Signal Beacon Any. 
31937 Signal Beacon Col Assy..... 

89 31942 Variable Condenser, 4 Gang...... 
90 31945 Drive Drum, Hub, and Gear Assy. 
91 31947 Mounting Bracket and Bering 

Assy _ .... ............. 
92 31952 ..... 
93 31958 Resistor,Caoh 250-600 Ohm 
94 31962 Pant,.,M 

m, 
_...._.... 

95 31964 Resista, 17,000 Ohm, Carbon, 
2 Watt . ..... ............ . 

96 31966 Resista, 15,000 Ohm, Carbon, 
74 Watt..._.._... __.. 97 31967 V<rtiul Term. 

98 32096 Antenna Transformer I$I,prr 
Wane). Rd ..._..........._........... 

.50 32102 Condenser. ISO MMFD, Mica 

.10 12ná I.F.1 _........._... .. 

i- _..._..... .I S 
99 32300 B Sel«ta Tram/erne 

.10 1 Broadcast I ........._._..... _. _ 

Vertical Insulated Terminal..._._.. 

.95 

7.50 
.05 
.05 
.02 
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Drive Drum Set Screw 
Drive Sleeve Set Screw 
Felt Knob Walar, 15/16^ Dia... 2 
Felt Knob Washer, 3/4" Dia. .... 2 

P U 
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LL d D LL 
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ü ü uri 
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.02 

.40 

.25 

1.25 
.10 
.10 
.15 
.15 
.10 
.05 

.40 

.55 
1.30 
4.10 
3.30 

26.50 
.35 

1.50 

1.50 
2.25 
1.25 
7.50 
1.10 

.50 

.40 

.10 

.25 

20 
.15 

1.75 

.20 

.10 

29964 Field Coil AsemblY 
31961 Speaker (Complete/. .....___.._....___...._... 11.50 
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PAGE 6-24 GRUNOW 

Assembly 
Trimmers 
Chassis Layou 

FIGURE 3 

MODELS 1151,1152 GENERAL HOUSEHOLD UTILITIES CO. 
Chassis 11A 
Switch & Coil 2500 

áo c" u 
OP aó 
a a 

OSC 
SPLATE 
RM"2 

3000 D m 

TO PRONGSK3 
o DECK I 

8.4 -6A7 TUBE 
SOCKET TOIFPRIJ 

THESE CONTACTS USED 
ON I I -A CHASSIS ONLY 

CONTACTS SHOWN ON RANGE D 

RANGE 
A- 6.5 - 21 .5 M C. 

8-4.1 - 10.OM.C. 
C- 1.5 - 4.2 MC. 
D-550- 1500 K.C. 

FIGURE 4 

27388/ 
28928 

31079 

31080 

0962 

DECK I 

DECK 

DECK m 

DECK S 

DECK V 

PLAN OF RANGE SWITCH 
SHOWING LOCATION 

OF DECKS 

29637 29837 

31079 

27283 
29844 

480D 

Jr 44 STATOR 

02 A -II 
4000D ...,1 
E 

DECK 

ALL DECKS FRONT VIEW 

DECK V 
DECK IQ 

3 STATOR Illl 
RM 
2 

DECK m 

2 STATOR 

pb 00 -0 
L__ u 

1 

1000D 
I I 

ARM A`2 

RRFF. 

PLATE 

A 

D 

CARM'1 
Bun 

SCHEMATIC DIAGRAM OF RANGE SWITCH AND COIL ASSEMBLY QN CHASS S 7=B & II -A. GENERAL HOUSEHOLD UTILITIES CO RADIO SERVICE DEPARTMFNT 

31005 
31001 

31078 22858 

26256' 
29518 
29626 29954 29893- 

63838- 29850- 
29953 

I 15 V. 60^, 29630 
POWER TRANSFORMER I 15V. 50-60N29866 
[UNIVERSAL- 300071 115V. 25-5029631 

1t0 -135-220-250V 
23370 29831 31050 r-31076 

29486 
-29476 

29483 

RAS -14 

29596 

7715 

27711 

-mg-1-29636 

29487 
29520 

27710 

29526 
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GRI-NOW PAGE (i-Y.ñ 

GENERAL HOUSEHOLD UTILITIES CO. 

SERVICE DATA 
The chassis frame is built in such a way that the 

end plates may be disconnected allowing easy 

inspection of the underside of the chassis assem- 

bly. (Fig. 6). 

The range switch and coil assembly is made up 

in a unit and may be removed for inspection or 

repair. (Fig. 7). The removal cf this assembly 
necessitates the unsoldering of 15 wire leads. 

These leads and the positions to which they are 

connected are marked on the illustrations with 

letters. The leads A -B -C on the Coil Assembly 
(Fig. 7) are attached to the points marked A- 
B -C on the Chassis Assembly (Fig. 5). The leads 

marked D -E -F -G on the Coil Assembly (Fig. 7) 

are attached to the points of corresponding let- 

ters on the Chassis Assembly (Fig. 6). Leads 

H -I -J -K -L -M on Coil Assembly are connected as 

follows: 

Lead "H" connects the ground side of the 

short wave antenna transformer (Red) to the 
rotor ground of the variable condenser. 

Lead "I" connects Arm 2 of Deck 5 to the 

No. I stator of the variable condenser. 

Lead "J" is the shielded lead connecting the 

bi -selector transformer to the No. 2 stator of 
the variable condenser. 

Lead "K" connects Arm 2 of Deck 3 to the 
No. 3 stator of the variable condenser. 

Lead "L" connects the switch assembly ground 
to the variable condenser rotor ground. 

Lead "M" connects Arm 2 of Deck 2 with No. 
4 stator of the variable condenser. 

Leads "N" and "O" connect Arm I of Deck 

to the 5th contact on the range switch-shunt= 
ing a 40,000 ohm resistor when the "C" range is 

in operation. 

Lead "P" connects the plate of the Signal Bea- 

con to an insulator, acting as a pick-up lead. 
Care should be exercised in making these con- 

nections. (A soldering iron with a bent point 
should be used in this operation). 

Continuity and Voltage 
Continuity and voltage readings should be 

taken from the underside of the Chassis. The 

values given on the schematic diagram are aver- 
age and allow the service man to make a quick 
check of the chassis constants. The socket lay- 

outs given on the schematic diagram show each 

socket from the underside. 

MODELS 1151,1152 
Chassis 111 (Final) 
witch Data, Socket 

The Range Switch 

In servicing the I I A Receiver, consider the 

radio frequency end as four different and dis- 

tinct radios: 

One 
One 
One 
One 

working 
working 
working 
working 

from 550 to 1500 k.c. (D Range) 

from 1500 to 4200 k.c. (C Range) 

from 4100 to 10,000 k.c. (B Range) 

from 8500 to 21,500 k.c. (A Range) 

These four radios are put into operation as de- 

sired by means of the Range Switch. 

When on position "A" the short wave coils 

covering the range from 8,500 to 21,500 k.c. are 

connected into the three tuned circuits of the 

receiver, one coil as an R.F. Transformer, one 

as the Detector Coupler, and one as The Oscilla- 
tor Transformer. 

On position "B" the 4100 to 10,000 k.c. coils 

are put into operation. 

On "C" position, +he 1500 to 4200 k.c. coils 

are shunted across the 550 to 1500 k.c. coils in 

such a manner as to lower the total inductance 
of the combined coils and reduce +he losses 

caused by open end coils. 

On both the "C" and "D" positions, four coil 

sets are put into the circuit and the receiver op- 

erates as a four tuned circuit radio. On all four 
ranges the receiver works at maximum sensitivity 
and selectivity. All coils and condensers are of 
such construction that atmospheric and temper- 
ature changes have minimum effect. 

Each circuit is completely shielded from each 

other, and the complete range switch and coil 

assembly may be removed for inspection or re- 

pair. 

[TUBE LAYOUT] 

T use 
SIG., BEACON .o..E. 

YPE 'Yin 

ViGURE II 

Fig. I 

A 
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PAGE 6-26 GRUNOW 

YODELS 1151,1152 
Chassis 11A (Final GENERAL HOUSEHOLD UTILITIES CO. 
Aligrmtent,Farts 

PARTS AND PRICE LIST 
PART NUMBERS ARE GIVEN ON THE ILLUSTRATION AND THE NUMBERS ARE BROUGHT 

DOWN IN NUMERICAL ORDER FOR CONVENIENCE 

No. Lid 
Pen No. D bleed P,. 
20678 6,00JTerminal 1 8 .02 
20861 Attachment Cord I .35 
20929 Resistor, 50,000 Ohm Carbon, I Watt 2 .20 
20962 Grid Cap 4 .02 
21598 Rubber Grommet 16 .02 
22858 Resistor, 1 Meg. Carbon, 1/4 weft 3 .20 
23284 Bakelite Washer 13 .02 
23358 Insulated Terminal, Single 3 .05 
23370 Resistor, 100,000 ohm Carbon, I/4 watt 3 .20 
23849 Resistor. 500,000 ohm Carbon. /4 waft 2 .20 
23852 Resistor. 10,000 ohm Carbon, 1/4 watt 3 .20 
23853 Resistor. 50,000 ohm Carbon, I/4 watt I .20 
23998 Resistor, 250,000 ohm Carbon, /4 waft 2 .20 
24251 Condenser, 100 Mmf. Mice 3 .15 
24487 Condenser, 250 Mmd. Mica 3 .20 
24789 Condomer, 4 Mfd. 25 Volt Dry Bee- 

. 

26256 Tube Shield Base 8 .05 
27033 Insulated Terminal, Double 2 .05 
27283 2d I. F. Transformer Shield I '.35 

27382 Trimmer Condenser 5 8 .35 
27388 1st I. F. Transformer Shield I .30 
27422 Electrolytic Step Wesher 2 .02 
27455 Tuba Shi.Id-76 4 .15 
27477 Electrolytic Plain Week*, 2 .02 
27478 Electrolytic Ground Terminal 2 .02 
27490 Resistor. 1000 ohm Carbon I/4 watt I .02 
27710 Condenser, 8 Mfd. 475 Volt Wet 

Electrolytic (Chrome( I 1.i 5 
27711 Condenser, 8 Mfd. 475 Volt Wet 

Electrolytic I 1.10 
27715 Condense,, 4 Mfd. 350 Volt -8 Mfd. 

100 Volt Dry Electrolytic 1 1.90 
27784 Resistor, 400 ohm Carbon 1/4 watt 1 .20 
27801 Rubber Grommet 3 .05 
27802 Cup Washer 6 .02 
27831 Pilot Loop Socket, Inwlafod 2 15 

28045 Pilot Lamp. 6-8 Volt 2 .15 
28184 Electrolytic Lock Washer I .02 
28421 Resistor, 2,000 ohm Carbon, 1/4 weft 1 .20 
28573 Short Wave Coil Shield Assembly 8 .75 
28638 Dial Pointer Screw .02 
28726 Condon»r, .1 Mfd. 400 Volt tubular .25 
28876 Condon»,, .02 Mfd. 400 Volt tubular .25 
28928 1st I. F. Transformer (Include. 27388) 2.90 
29011 Resistor, 40,000 ohm Carbon, 1 watt .20 
29074 Condenser, 250-100 Mmf. Mica .30 
29083 Condon»r, 50 Mmf. Mica .20 
29135 Condenser, .1 Mid. 100 Volt tubular 2 .25 
29453 Condonser, .01 Mfd. 100 Volt tubular 2 .20 
29471 Dial Chart -for General Instrument 

Condenser only -see 30033 
29472 Dial Pointer 
.29476 Ball Race 
29482 Broadcast Coil Shield Assembly 
29483 Drive Shaft Stop Spring 
29486 Drive Sleeve .50 
29487 Doio. Shaft -Inner .50 
29488 Drive Shaft -Outer .75 
29496 Antenna Transformer -Broadcast 1.75 
29497 Ili -Selector Transformer -Broadcast 1.50 

.60 

.05 

.10 

.60 

.05 

m 

°'LE é 

< 

a.1.< j111PÚ lie 
ú 

e. 
P.,1 No Da<riplicn reed 
29498 lei Defector Transformer -Broadcast I 

29499 Oscillator Transformer -Broadcast I 

29500 Antenna Transformer -Short Wave I 

29501 Id Dot. Transformer -Short Wave 1 

29502 Oscillator Transforms -Short Wave I 

29508 Trimmer Condon, Assembly - In- 
clude. 29989 1 

29509 Range Switch and Coil Assembly 1 

19515 Resistor Panel Assembly - Includes 
29518 1 

29518 Condenser, .02..02 Mfd. (Small Can( I 

29520 Drive Cable with Eyelet. 1 

29521 Bell Bearing. 3 16" 
29522 Bell Bearing, 11/32" 4 
29524 Cable Tension Spring 
29526 Condenser Mounting Bracket 'Asibly 
29539 Oscillator Plate Choke 
29551 Antenna and Doublet Binding Pmt 

Assembly 
29552 Escutcheon Window 
29553 Window Retaining Ring 
29554 EN:utchoon 
29563 Resistor, 65.000 ohm Carbon, I/2 watt 
29566 Condenser, 1,600 Mmf. Mica 
29567 Condenser, .02 Mfd. 400 Volt tubular 
29580 Signal Beacon Trimmer Condenser 
29582 Signal Beacon Coil Assembly 
29596 Drive Leaf Spring 
29611 Coupling Inductace Coil 
29612 Escutcheon Retaining Spring 
29613 Condenser, 4,000 Mmf. Mica 
29616 Insulated Terminal -Single 
29617 Insulated Terminal -Doubt. 
29626 Volume Contra 
29627 Tone Control 
29628 Insulated Terminal (4) 3 

29630 Power Transformer, 115 Volt, 60 Cy- 
cles only 

29631 Power Transformer, 115 Volt, 25-50 
Cyst.. only 

29632 Condenser. 8 Mfd. 300 Volt Dry Elec- 
trolytic 

29636 Filter Choke 
29637 Audio Input Transformer 
29640 Resistor. 200 ohm Carbon, I/4 weft 
29641 Resistor, Condohm 
29652 Condenser, 150 Mmf. Mica 
.29662 Condenser. .15 Mfd. 200 Volt tubular 
29812 Condenser, .04 Mid. 500 Volt tubular 
29813 
29818 

.50 29830 
29831 
29832 
29836 
29837 
29844 
29850 
29866 

w 

« o 
= _c 

Lee 
Price 

1.25 
1.50 
1.75 
1.25 

1.50 

Pare No. Dncriptie. N 
Ne. List 
bleed Pre. 

29893 Reflector Assembly .50 
29896 Speaker Cable I .95 
29900 Trimmer Condenser Assembly I :50 
29952 Knob -Range Switch 1 .30 
29953 Knob -Tone Control I .20 
29954 Knob -Selector or Volume Control 2 .20 

.75 29957 Decalcomania -"A, B, C, D" I .10 
26.50 29989 Condon., 480 Mn,f. Mica I .30 

29990 Condenser, .02 Mid. 400 Volt tubular 1 .20 
1.25 30007 Power Transform« 110-135-220.250 
.75 Volt, 50.60 Cycles I 12.90 
.10 30030 Chassis Mounting Washer - Upper 
.01 (Black( _. 3 .05 
.02 30031 Chassi. Mounting Washer - Upper 
.10 (Red( I .05 
.60 30032 Chablis Mounting Washer -Lower 4 .02 
.60 30033 Dial Chart -for Reliance Condon.,, 

only .50 
.10 30034 Tuning Condenser, 4 Gang, Reliance I 7.50 
.15 31001 Signal Beacon Au.mbly I 2.25 
.10 31005 Signal Bacon Shield Can I .30 
.60 31050 Tuning Condenser, 4 Gang -G 1 

.20 Instrument I 7.50 

.30 31076 Tube Socket -4 Prong 3 .10 

.25 31078 Tube Socket -5 Prong 4 .10 
,75 31079 Tube Socket -6 Prong 3 .15 
1.25 31080 Tube Socket -7 Prong I .15 
.05 31215 Tube Shield Cap 4 .10 
.25 62571 Chassis Mounting Screw 4 .02 
.20 62572 Chassis Shipping Screw 2 .02 
,50 63001 Drive Drum Set Screw.. 2 .02 

63011 Drive Sleeve Set Screw 2 .01 
63838 Felt Knob Washer -15/16" Die. 2 .01 
63839 Felt Knob Washer -3/4" Die. 2 .01 
63863 Steel Chassis Mounting Washer 4 .01 

.10 

.15 
1.30 
1.15 
.10 

8.85 

11.50 

1.15 
2.60 
4.10 
.20 

1.10 
.15 
.30 
.30 

Condenser, .004 MM. 700 Volt tubular I 8 .25 
Condon»r, .003 Mid. 700 Volt tubular 2 .25 
Condon., 3,000 Mod. Mica 2 .40 
Condon., 1.000 Mmf. Mica 2 .30 
Tub. Shield Body 4 .15 
Trimmer Condon, Assembly I .25 
Bypass Condenser Block I 2.70 
2d I. F. Transformer Auombly I 3.60 
Drive Drum Assembly I 1.10 
Porter Transformer 115 Volt, 50.60 

Cycles 9.50 

SPEAKER PARTS 
Port No. Doecr.prien 

TYPE 10A4 
20010 Pot and Pole Piece Assembly 
20041 Pot Clamp 
20045 Terminal Strip Cover 
20047 Terminal Strip 
27240 Con. Mtg. Gasket 
28755 Cone and Voice Coil Assembly 
29781 Output Transformer 
29783 Field Coil 
31166 Speaker Comp. 

SPEAKER TYPE 12A3 
20045 Terminal Strip Cover .. 

20047 Terminal Strip 
27208 Pot and Polo Piece Assembly 
27242 Cone Mfg. Gasket 
26979 Speaker Comp. 
29753 Oofpuf Transformer 
29758 Field Coil 
31310 Cone and Voice Coil Assembly 
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GRUNOW PAGE 6-27 

MODELS 1151,1152, 
1161,1162 GENERAL HOUSEHOLD UTILITIES CO. 

Chassis 111(Type 2) 
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l'ÁGE 6-28 GRUNOW 

MODELS 1151,1152 
1161,1162 

Chassis 1125..11B 
Parts List 

31565-2 SUP. 

GENERAL HOUSEHOLD UTILITIES CO. 

JANUARY 1935 

Supplement to 
Service Notes and Parts 

31565-2 

gamete leadie 

11-A & 11-B 
TYPE 2 

List 

CHASSIS TYPE 11-A AND 11-B 
Receiver Model 

1151 
1152 
1161 
1162 

Speaker Model 
12A3 
10A4 
12A3 
10A4 

GENERAL HOUSEHOLD UTILITIES COMPANY 
RADIO SERVICE DEPT. CHICAGO, U. S. A 

Chassis 1 1 A -115 volt, 60 cycle 

Chassis 11AW-115 volt, 50-60 cycle 
Chassis 11 AX -115 volt, 25-50 cycle 
Chassis 1 1 B -115 volt, 50-60 cycle 
Power Consumption 145 watts. 

Chassis 1 1 AZ 1 110-135-220-250 volt 
150-60 cycle 

Chassis 1 1 BZ 
110-135-220-250 volt 
50-60 cycle 

Tubes: 1-6D6, 1-6A7, 1-6D6, 1-85, 4-76, 2-45, 1 -5Z3 

SUPPLEMENTARY PARTS USED ON LATE PRODUCTION OF CHASSIS 11A AND ALSO ON CHASSIS 11 B 

Part No. 

20705 

Description 

25,000 Ohm Carbon Resistor 

No. 
Used 

List 
Price Part No. 

31726 

Description 

Pinion Gear and Plate 

No. 
Used 

List 
Price 

1 Watt 1 $0.20 Assembly 1 $0.55 

24254 1,000 Mmf. Mica Condenser. 3 .20 31743 12 Mfd. 450 Volt Wet Elec. 

29485 Drive Shaft Thrust Spring... 1 .05 Condenser 1 1.35 

29621 Tone Control Knob 1 .20 31860 2,000 Ohm Carbon Resistor, 

29622 Range Switch Knob 1 .25 
14 Watt 1 .20 

29623 Tuning or Volume Control 
31942 4 -Gang Tuning Condenser 1 7.50 

Knob 2 .20 31945 Drive Drum and Gear Assembly 1 1.10 

31205 Electrolytic Insulator 1 .05 31947 Condenser Mounting Bracket 1 .75 

31360 Window Gasket 1 .02 31962 Pointer-Large 1 .05 

31483 02 Mfd. 500 Volt Tubular 32292 Dial Chart 1 .50 

Condenser 1 .25 63325 Elec. Condenser Nut 2 .03 

31629 16 Mfd. 350 Volt Wet Elec. 63578 Chassis Mounting Screw . 4 .01 

Condenser 1 1.25 63582 Chassis Shipping Screw .... 2 .01 

31723 Pointer and Pinion Assembly. 1 .40 64334 Elec. Condenser Lockwasher . 2 .01 
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GILFILLAN PAGE 6-1 

C7ILI''ILI.t1N BROS., INC... 
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PAGE 6-2 GILFILLAN 

MODEL 42A 
MODEL 43A 

Schematic,Socket 
GILDII,LAN BROS., INC. 
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GILFILLAN PAGE 6-3 - 
1:`ODELS 55t.,55B 

GILFILLAN BROS., INC. Schematic 
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PAGE 6-4 GILFILLAN 
IAD)EL 6 B-I 
MODELS 63»,6I 
Schematics 
Socket 

GILFILLAN I1QS, INC. 
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GILFILLAN PAGE 6-.5 
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MODELS 52A, 54A 
MODELS 7313,78X 

Schematics,Socket 
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PAGE 6-6 GILFILLAN 
YODELS' 116L,116X 
LODS 117B,117X 
Schematic, Socket 
Voltage 
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GILFILLAN BROS., INC. 

Models 116B-1 16X & 1 17B-1 17X (AC) 
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GILFILLAN PAGE, 6-7 

GILFILLAN BROS., INC. 

se 
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. 0000T //F.O os ^ Goowv .:[.1s 14,0.+V 

T b. TR. r, /93 S/-/93.5 
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MODEL 410 

77 
1. 

77 A'C./75 7e RCC,/7S 8S 

O,,Jil/an bros Inc. 
Auto Radio Model -7A 
7 i ube.uperhe ferod ne 

1951-I93S 
DestgnedBj -C. Z. ing/c 

IF PEAK 175 KC 

76 o, 

Oo0 

MODELS 
7 A& 

700 
Locate convenient space under automobile dash for mounting of chassis and speaker. Triangle chassis 
mounting plate will serve as template for the drilling of the necessary holes. Bolt in the plate, then 
hook chassis on to plate and fasten with thumb screw. Drill hole for speaker and fasten up with nut. 
'-stall remote control to steering post or convenient position on dash and connect drives to set. 

Connect "A" lead to 'Hot side' of generator or to + battery lead. Other small lead goes to pilot 
lamp in remote control head and heavy shielded lead to aerial. 

Install spark plug supressors and cut-outs if needed. 

To set dial pointer, spin drive knob to right until it can go no further and then turn back to left as 
far as possible. Pointer will then be set in exact calibration to condenser gang. 

]10D ,S 7P..,700 
}.MODEL 410 
Schematics 
Socket 

o 
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PAGE 6-8 GILFILLAN 
MODELS 510,520 
Scheratic, Socket 
Alignment , Data 

GILFILLAN I3ROS., INC. 

RESISTORS 

R1. -s6000^ I -.lors 0,421on 
R? 30000. - 

R3.-3000 n % . 
04-100 r2 - 
R S -1,.ccon,l 72 . 
R6,-1 72 . 
R7.-i00.000d 72 

08 '500.000. VO.wM C00111O1. 

R9. -100000^ 1/20OIr Cnnw, 
RIO. - 300000 72 

Rii -50000A TOI12 Conr,oi 
RII -400. C,oJOnn r.rr.o or 40 0053 

MODEL 510 
Coo 00 05 E RS 

Co.- 000022 M10- .0% MICA 

C2. -.0e0 - 3% . 
CS. -.o00. - 10>ti 

0003 - 1071 - 
(S. -.00023 
C6.-.1 
Cr. 03 
CL -.1 
C9.-.1 
Cn-a 
C.1. .01 

C12. -.00r. : 600 
- 400 

C.4 - .1 

CIS -4 - - 450 - 

C16.-8 

- MS 
- 440M0 -70004e 

IF PEAK 175 KC 

SERVICE DATA, FIVE TUBE SUPER -HETERODYNE, 1934-1935 
All models have automatic volume control of the diode type, controlling the first detector as well 

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without 
a meter of the type to be described. This meter will work on any make or type of A.V.C., provided 
care is used. It can not be damaged by improper connection of the leads. 

PARTS REQUIRED FOR VACUUM TUBE VOLT METER 
1-O to I or O to 1.5 milliampmeter. I-2 megohn grid leak. 
I-Bell ringing transformer with secondary of 6-10 volts. 1-10 ohm rheostat. 
I-5 prong socket. 1-45 volt B battery. 
I-551 tube. Clips, Box, Cord, Hookup Wire. 

USING VACUUM TUBE VOLT METER 
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buse clip 

is connected to the A.V.C. buss in front of the isolating resistor. 
Adjust rheostat shunt until meter shows full scale reading. 
All balancing is done with maximum peak indicated by the meter swing toward O. Sensitivity of 

various receivers can be checked by the swing of meter from a known station. Short Wave fading 
can be seen by tuning in the station with meter connected to set. 

REBALANCING 
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it. 

We do not find one case in one hundred that really should be rebalanced. 
INTERMEDIATES 

Connect a 175 K.C. oscillator to the first detector grid (No. 57 tube) leaving grid cap in place. 
Set dial at 1400 K.C. Honk up vacuum tube volt meter as described and carefully adjust 3 screws on top 
of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages. Have all 
shields in place. Keep volume control at lowest level. 

CONDENSER GANG 
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in a 

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust 
oscillator section of gang until frequency is correct on dial. 

If the intermediates are balanced on 175 K.C., the dial will now track within 5 K.C. over the 
entire dial. 

Adjust first detector section for maximum gain and follow by adjusting band pass trimmers. 
Don't bend any condenser plates unless absolutely necessary. 
OVERLOADING-OR POOR QUALITY AT LOW VOLUME 

The chief cause of this trouble is too long an antenna. A powerful local station will cause the 
R. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If 
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the 
set seems to overload and the A.V.C. works too quickly on all stations. 

Check the following: 
Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage. 

high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for 
leakage. After condensers have charged, no leakage should be shown. This must read around 100 
megohms to ground. 

If slight leakage is observed, disconnect bypass condensers from buss until defective one is found. 
Sometimes moisture is found on coil terminals. Scrape this clear. 

NOISY OPERATION (Not Static) 
A defective tube will cause a sharp 60 cycle R.F. pickup. This Is most prominent on low fre- 

quency. Replace with a good tube. 
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noise 

may enter into the light lines or via the antenna. The only way to check the source is to turn off one 
after another all electrical apparatus in the vicinity of the set. 

There is no freak or trick antenna that will eliminate natural static. 
t'?ode/s SAO, 52O 

.30 áA5 2AG 58 Sn 00000 
Fro n t ToP 
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GILFII.LAN PAGE 6-9 
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GILFILLAN BROS., INC. 
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INTERMEDIATES 

I.F. frequency is 460 K.C. To check I.F.'s, connect up vacuum 

tube volt meter as described. Turn dial till variable condenser plates 
are out. Make sure your oscillator is on 460 K.C., connect out -put of 
oscillator to grid of 6A7, leave grid cap in place and adjust trimmer 
screws on top of Intermediates for maximum gain (Minimum reading 
on meter). 

NOISY OPERATION (Not Static) 

A defective tube will cause a sharp 60 cycle r.f. pickup. Tube 
with loose elements will show up by lightly tapping the top of the 
tube with the eraser on a pencil. 

To determine if a 6A7 is oscillating on all bands, check each band 
by touching lug of ocsillator (center) section on variable with finger, 
a dull click will be heard if tube is oscillating properly. 
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PAGE 6-10 GILFILLAN 

IlODLS 615,625 
MODELS 815,825 
Schei atics,Socket 
Ali gru lent, Data 

nd e n1 ¡ 
R Ri#iá j eri 
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mY R(r/ 
33 

foeé 

ooñ 

n-- C10- .1 i 
; R,e. 

I.., óovr 
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- ,.S.o- 

C/1 -.15' 10000N.10e0-1 b.,tr 
CJ3-.tt+ RirSo tent r.., 
41-.o1-,oarv. 4RSoen+ V.,...n.C.et../ 
Gi-.eZ{ LOOY<r 

.0000 

C/é 17419ÓRÁffJWC 

GILI1ILLAN BROS., INC. 

815-825 

IF PEAK 2622 KC 
SS 241- 

MODELS 
615-625 

J,R Tue., N wrwEPsú4áER /9JN-/.rS 

IF PEAK 2622 KC 

Co nde Res/slor 
G..075.3 . 110.0. w /-3eo ^' 

Ci' ' wlSOn- 
-.. 1./.Yio 

Cd. e 
S 2Sro- 

Cc 
C', is i.o rY Ri..ñe 
Cd-.[5'..bwv NJ/J,ñ- C,-, r, h?.hVn 
CrP., '. wY Rp.,ie,n,-- 

R/,- 
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C/i 2s-SV,/WV 
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Mode/5 6/5-625 
80 2 A 5 55 55 0000 
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2470 

Froo7z` Top 

80 245 245 56 55 00000 
o 
-s8 

24%0 58 
Front Too 

USING VACUUM TUBE VOLT METER 
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip 

is connected to the A.V.C. buss in front of the isolating resistor. 
Adjust rheostat shunt until meter show, full scale reading. 
All balancing is done with maximum peak indicated by the meter swing toward O. Sensitivity of various receivers can be checked by the swing of meter from a known station. Short Wave fading can be seen by tuning in the station with meter connected to set. 

REBALANCING 
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it. 

We do not find one case in one hundred that really should be rebalanced. 
INTERMEDIATES 

Connect a 2621/ K. C. oscillator to the first detector grid (No. 2-A 7 tube) leaving grid cap in 
place. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screws 
on top of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages. Have all shields in place. Keep volume control at lowest level. 

CONDENSER GANG 
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in e 

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust 
oscillator section of gang until frequency is correct on dial. 

If the intermediates are balanced on 2621/2 K.C., the dial will now track within 5 K.C. over the 
entire dial. 

Adjust first detector section for maximum gain and follow by adjusting band pass trimmers. 
Don't bend any condenser plates unless absolutely necessary. 
OVERLOADING-OR POOR QUALITY AT LOW VOLUME 

The chief cause of this trouble is too long an antenna. A powerful local station will cause the 
K. I-. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If 
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the 
set seems to overload and the A.V.C. works too quickly on all stations. 

Check the following: 
Disconnect 2 meg. resistor from A.V C. buss at tie point. Have all tubes cold. Use high voltage, 

high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for leakage. After condensers have charged, no leakage should be shown. This must read around 100 megohms to ground. 
If slight leakage is observed, disconnect bypass condensers from buss until defective one Is found. Sometimes moisture is found on coil terminals. Scrape this clear. 

.(ç John F. Rider, Publisher 
www.americanradiohistory.com



GOODYEAR PAGE 6-1 

:°. 
r c I 

ANT 
COIL 

G524Á 
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R II'.. 
R 1L. 
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GOODYEAR SERVICE 

23 r D IL 

1 
GSºse 

1,7 

c 456F 
C-524 D 
CPI 

C6 

5 

R.6! 
TC7 

Cs PwO1NOC .0 
VOL. CONTROL 

RESISTORS 
VALUE 
500 
2M 
160 
250 RETO 
250M 
50M 
250m 
IOOM 
300M 
250$ 
40- 500$.A. 0 566.1061 

ILS IN CORON07-1 

LEGEND 
CONDENSERS 

Re VALUE 
CI- 0005 
C. L. - 

C 4.- 
C S'-C..b- 

C 7'- 
C e - 

L - 

C. IO - 

cn- 
ç12' 
C IS'- 
C 14- 
C 15 - 

VOL 1/0FE CON/GOL 

CA 
2Dov 

MODEL 540 
Schematic,Volta.ge 
Socket,Aliglmlent 
Parts 
cf 

.VP TO w .e..w . SOCHer 
F 

RICA1 
RAD 

R 12 

2325 
605 Der. 

F 606 
45 
75 

2525 °ILor LIirtS 

It 
400.. 
elnele, 

-Ibr 

ºeoN.If l 
YY II. r, 

. 5 ó w TC.15 
( 1 

sa 

-Orr cwoNtOa.N *WITCH ON VOLU M e 
C -SRS CONTRO L 

IIO VOLTS A.0 OR D.0 

.05 
2DOv 

05 LOOV, 

.1 000v 
0005 
0005 MICA 

01 4000 
01 400V 

2000. .I 

.025 300 
5.0850. C-- 250 -:NOTE - 

LINE CORD P-107-1 

25.0M50. R.I. R.L b 8.5 IN ONE UNIT PART NUMBER R- 266. 
.1 900V. C. IS AND C. 15 IN ONE UNIT PART NUMDER C- 525-C 
S. 0850 MUMER5 PREFIXED DV LETTERS ARE PARTS. 

VOLTAGES TAKEN FROM POINTS INDICATED TO CHASSIS 
GROUND. VOLUME CONTROL OM FULL MEASURED ON 

A. C. CURRENT 

Bart No. Description 

101-1 Volume Control with 
Switch 

106-1 1L0 Ohm Resistor -10% 

107-1 126 Ohm Special Cord 
and Plug 

C-523 600 Ohm Choke 

C -524A Antenna Coil 

SERVICE NOTES 

C-5248 Oscillator Coil 

C -524C Input I.F. Transformer 

C -524D Output I . F. Transformer 

C -525C 5-25 Mfd. Eleotrolytio 
Condenser 

C -525D 5 Mfd. Electrolytic 
Condenser 

R-268 2L400 Ohm Resistor 

R-270 250 Ohm Wire Wound 

Resistor 

Should it be at any time necessary to rebalanoe this set, the oorreot prooedure is as follows: 

1. Volume control on full during all alignment. 

2. Variable oondenser in minimum capacity position, plates open, at start of all aligning. 

I.F. ALIGNMENT 

1. To peak I.F. transformers. connect osoillator set at 1156 kilocycles td the grid of the 6D6 tube 

direotly in bank of the variable condenser and adjust the trimming condensers of the I.F. trans- 

formers to resonanoe (Maximum defleotion on an output meter connected aoroas the primary of the 

speaker input transformer). 

Each I.F. trimmer has two adjustments, one nut and one screw, both of which are adjustable from 

the top. 

BROADCAST BAND ALIGNMENT 

1. Disconnect antenna wire and connect oscillator in series with a 75 mmfd. condenser to -;he antenna 

coil. With the variable condenser set at its minimum capacity position, at the extreme right of 

its rotation, and with an oscillator output adjusted to 1720 kilocycles, adjust trimmer of oC.Illator 

section of variable condenser (rear seoticn) to resonance (maximum defleotion on an output -1,ter 

oonneoted across the primary of the Speaker input transformer). Next adjust the trimmer condenser 

of the front section of the variable condenser to resonanos. 

2. Check alignment at 1400-1200-1000-800-600-530 kilocycles, bending the slotted plates of the front 

section of the variable condenser only if absolutely neoessary. 
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PAGE 6-2 GOODYEAR 

MODEL 575 
Scheratic,Voltage 
Socket,Trin2:ers Alignment Service Notes 

GOODYEAR Sh.RVIC'E 

Aligning L F. Transformer 
Voltages taken from different points of circuit to chassis are 1. With volume control full on, at extreme right of its rota - 

measured with volume control full on, using a voltmeter having tion, and with variable condenser at its maximum capacity posi - 
a resistance of 1000 ohms per volt. These voltages are indicated tion (extreme right of its rotation) make the following ad 
on the schematic circuit diagram. justments: 

Part No. 145-2 
Common Black to Brown -.003 x 600 Volts 
Common Black to Green - 1 x 200 Volts 
Common Black to Red -.1 x 200 Volts 
Common Black to Orange -.25 x 200 Volts 
Blue to Blue -.05 x 400 Volts 

Part No. 145-3 
Common Black to Brown --.1 
Common Black to Green -.05 
Common Black to Orange -.05 
Common Black to Yellow -.05 

11NE 600.0 

x 200 Volts 
x 200 Volts 
x 200 Volts 
x 200 Volts 

Connect an external oscillator adjusted to 175 kilocycles, 
in series with a .1 mfd. condenser, to the control grid ca 
of the type 57 tube located between the R. F. coil (pa 
numbers 109.10) and the I. F. transformer (part numbe 
108-11) and chassis. 

(b) Adjust trimming condensers of I. F. transformer (par 
number 108-11) to resonance. See top view of chassis. 
Use as a resonance indicator an output meter connected 
across the primary of the speaker input transformer or 
between the plate and screen terminals of the type 2A5 
tube, by means of an adapter. Maximum deflection of 
the meter indicates resonance. Care must be taken to 
use only enough signal to give a readily readable output, 
as excessive input will result in overload and a false 
resonance point. 

NOTE: The two trimmer condensers which tune the primary 
and secondary of the I. F. transformer are adjusted by set 
screws accessible from the back of the chassis. 

Aligning R. F. and Oscillator Circuits 
1. Connect the external oscillator set at 1720 kilocycles and 

in series with a 200 Mfd. condenser, between the antenna 
and ground (black) leads. 
With volume control full on and variable condenser 
plates in minimum capacity position, plates entirely out 
of mesh (extreme left of its rotation), adjust trimmer 
of rear oscillator section of variable condenser to 
resonance. 
Shift external oscillator frequency from 1720 to 1400 
kilocycles, pick up signal by rotating variable condenser 
and peak R. F. (center) and antenna (front) section 
trimmers of variable condenser to resonance. 

(c) Check tracking at 1500, 1200, 1000, 800, 600 and 530 
kilocycles by changing external oscillator frequency and 
rotating variable condenser to pick up signal. Adjust 
slotted end plates of R. F. (center) and antenna (front) 
sections to increase output, if necessary. DO NOT 
BEND OSCILLATOR PLATES. 

(a) 

(tan) 
(a) 

(b) 

ANTENNA 
TAN 

C 13 

5GANG VARIABLE 
CONDENSER 

- 
C 

-102-9 

58 

ANTENNA COIL hu,.. 
C11 

Mr 
R5 
123v 

GROUND 
BLACK 

R 

VOLU 1w. 
CONTROL 
P -loi -,O 

M 

CONDENSERS 
NO VALUE 
C I oSXZOOV 
C Z 058 ZOOY 
C 3 OSx tOOV 
C4- IXZOOV 
C.5 -.tSx200V 
CG 1 X ZOOV 
C 7- O5x ZOO,/ 

1 xZOOV 
C9-OOSxbOOv 
C 10 8.OMFD X 400V 
CII 13OMFDX4OOV 
C Ie. .001 M1CA 
C .3'- CIMMICK 
C N:4.9./o,MM1Cx 

R c 
CO. L 

-103-10 

a 
J 

F-fO1L 
i,1o.-II 

OSCILLATOR T COIL 
P- NO. 7 

zC4 
100, 

SOY 

-LG END 

R7 

CS 

R.b 

IF PEAK 175 BC. 

C 7 

57 

RESISTORS -NOTE -- 
MR VALUE CONDENSERS C IO,CN,IN ONE 
RI - 1OÒ UNIT P -119-E. 
R.Z 75M 
R 3,- 50M Y5W. 

R4.- 450 
R'S- 5M 

19M 
R 7- 50M KyW, 
R8:- MEGI. `44V 

R 9'- 250M- V3W, 

R10: -ZOOM ,SW. 
R 11_- 500M Ys11, 

CONDENSERSC I,C 2,C SC IN ONE 
UNIT P-145-5 

RESISTORS R. 4, R 5, IRONS 
UNIT P- 1Ob-1O 

NUMBERS PREFIXED BV LETTER 
P' ARE PART NUMBERS. C Ii 

°PRASE PIMMICK-IS AVr1RF xvOUND 
k KUUNU ANOTHER w, RL. SZSti 

VOLTAGES TAKEN PROM POINTS 

CtZ 

RA 

R 

R10 

R -I1 

-14V. 

C Ió 

INDICATED TO CHASSIS GROUND, FIELD 
VOLUME CONTROL OH PULL I5OO...MOT. 

CONDENSERS C.S,C.b C 7, (,AC.9 In 
ONE UNIT P-14.5ÿ 

PI LOT 

ZAS 

LITE ZSV. 

8-1-34 

gi( 

SW1TCN ON VOLUME 
CONTROL 

POWER TRANS 
P 1043 

A -C LINE CORO 
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GOODYEAR I'AGE 6-3 

ANT COIL 
11 

GOODYEAR SERVICE 
MODEL 670 
Schematic,Voltage 
Socket , Tri.zriers 

Vibrator on be resonditlmed at oo.t of 43.00 eoh, Sf the old unit 1e returned. 

All rod Sitore are RNA Dolor coded - specify value and/or resistor number (per ohematio diagram) and mode: 

number. 

C. t 

SGA.G 

i CCOL 
-11u o 

MODEL 6?0 

er4 v 

01 

TE 

OUTPUT .T COIL 

zy 

d 
r 

pC 
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b 
5 

i_ 

C- 
iF-- 

wN 

C. 

NO 

1 

-, T 

TONE SW ITCH 

C 
CHF- 

(i 1 

L 

C Volk 

LEGEND 
RESISTORS CONDENSERS 

rIe VALUE Ni VALUE 
R 250M .W CI. 05S200v 
R2- 4504- C LOOV. 

R 5M C.3'- II Sw.70 GIMMICK 
R4- 150A. C4:- 050.000V. 
R5- 11M CO.. O5RLOOv. 
R6'- 501A VSW C LOOv. 
R T- LSOM VSW C T 1%1.000. 
R B - tSnM Vyv C ET 0005 MICA 
R 9- Zoom V.W. C1- 0005 MICA 
R Io- 300M Yaw C IO'. 0I0.400V. 
R II 150M. VSW C II -- LOMiD.% iOv. 
RIL- 1004. CIL - .010400V. 
R IS - l0on- C 15. 001540ov 
R 14' 4M VSW C 14= I%LODV 
vAR R0515TOA -500M C I'- IMOD.%ILOV. 

(vo.. eowT. C 16'.- EMOD.%10V 
C. IT'- EMPD.Y50V. 

.0I%40ov 
C 11 - AL .1000V 
CLO- 15400.A1LOV 
C LI'- A0iMICA. 

- NOTE 
HUMMERS P5101400 Er LETTERS ARE PART 

SUMMERS. 
VOLTAGES TAKEN CROM POINTS INDICATED 

TO CHASSIS GROUND 'VOLUMECONTROL ON 

FULL. 
TIE PHRASE GIMMICK A WIRE WOUND 

AROUND ANOTHER w.Rt C 

RESISTORS IN ONE UNIT. P -10s-5, -R. 0.5 45 
CONDENSERS INONEUNUT, P -IOS -t C IL IT 

CONDENSERS IN OUA. -UNIT' -C 0.7. 
CONDENSER'- In DUAL UNIT - C S. L 
RE515TOR5 ANO CONDENSERS IN OUTPUT 

I F. CAN, P -,O/ -A, C E,1, 10 AND R 6 T, II 
CONDENSER,C I. IN ANT COIL CAN 0-III'T. 

re PEAK 176 KC. 

PoY¡eoReTRANs 

ZOO 

T L 
^^ 

. öRéé 
ONE SATE 
IITUES 

a t 

A 

TCLI 

To PILOT 

s.s 

FUSE RECEPTACLE 
DETAIL 

,SSSíS1S1SSt ii 1 11: 
CONTACT 5 00AMP. FUSE 

SPRING FIERO SLEEVE 

ANTENNA COIL 
III -T 

SHIELDED 
ANTENNA LA') 

Ist -I 

SHIELDED 
PILOT LEAD 

Sri 

..""e-, ---I- 
SUPPLY LEAD ' 

5tc / 

FUSE RECEPTACLE 
BEE DETAIL 

COUPLING E: 

SET SCREWS 
147-I 

BUSHING 6 SET DUSNING b SCREW 44-1 SETSCREW 
SELECTOR SHAFT VOLUME I44 -L 

SNAP -T.5- 
1130- IE 45-I 

MOUNTING 
\ 
G I,OUVRP.S DISc 

AL - _! .___-_ 

`COUPLING C 
SETSCREWS 

NTI 

MODEL 670 
AUTO RECEIVER 

VOLUME. 
SWITCH 6 HEY 

ICNGH 

MOUNT rNG 

MouNTtNG 
DISC 

LOU V Res 

/ 

PILOT LEAD 

BUSHINGS S 
SET SCREWS 

REMOTE CONTROL 
151-1 

PILOT LITE 6-11VOLTS 

-e--SELECTOR 14040E 
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l'AGE 6-4 GOODYEAR 
MODEL C70 
Alignment 
Elimination Note 

ELIMINATION OF NOIOR NOISE, 

GOODYEAR S}+;HVICE 

In some fee Dane», such as Buick*, it le neoeseary to use screw type nuppremsore. Cut lead about two inches 
from distributor and lora one end of suppressor into the wire attached to distributor, scree wire from oo11 
into other end of suppressor. 

Generator capacitor, number 111-1, is connoted to generator side of cutout. The ground side of capacitor 
can be t.toned to the generator housing under the same sore, that holds the relay housing to generator. In 
sow, man.., an additional eapacitor, number 1148-1, (obtainable from your dealer) must he installed between 
the battery side of ignition Boil and the oar frame. 

If after oonneoting suppressor. and oondene.rs as outlined above there is still motor noise, make the 
following teKa. 

Shield high tension leads. 

Bond flexible shaft leads, such as free wheeling, Which run close to distributor, radiating ignition inter- 
ference whleh is picked up by the antenna inside of oar. 

Care using wooden floor boards, place a grounded copper coreen under toe board. 

Excessive gap between distributor rotor and high tension contacts, replsos with special radio rotor arm 
or build up end with solder and dress end with file so that its original share is retained. 'he rotor should 
not brush or wipe the contacts, but should just clear them. 

In eon. , mush as V -O Ford, it Is neoeseary to pull battery and primary leale out of special tube which 
houses high tension leads, shield and ground these leads. Also on V-0 Fords it is r. eoessary to install a 

eapaoitor at primary terminal of coil housing. 

Additional suppressors Dan be obtained fron your dealer. 

The ignition system of oar must be kept in good condition. 

Fouled plugs or plugs with improperly adjusted gape will affect the operation of receiver as eel: a of the 

automobile. Burned or poorly adjusted b ' points will also impair the conformance. It .s advisable to 

advance the generator charging rate in order to compensate for the additional drain of the reoelver on oar 

storage battery. 

It is 'onetime' necessary to connect condenser (118-3) between the hot side of the dome :ight switch and 
ground. 

BALECLNG SIT TO ANTENNA, 

'Shen this set hat been installed and in ready for operation, it may be found neoeesary (depending on antenna) 

to balan.. set to this antenna. This is a000mpliehed as folswe. 

With the receiver tuned to a very weak station, about 150 to 1110 (1500 to 11100 kilocyolee on the dial, ad- 

just the antenna trimmer with a screw driver until maximum volume !a attained. To reach the antenna trimmer 

remove the plug button from the top of the ones. 

SERVICE NOTES 

Should it ever be necessary or desirable to re -align this receiver, the proper method is a. follows. 

Adjustments oan be made with the reo.iver mounted to the cabinet, being neoeseary only to remove the 

top eover. 

I.P. LIGNMENT' 

1. Pith variable condenser at Its maximum oapaotty position and with volume control ful on, connect in 

series with a .1 mfd. condenser, an osolilstor set at 17r kilocycles o the gril car _ the t';F tube. 

2. Adjust trimming condensers of both input and output I.F. transformer,, part number I o and 1_tß nee 

top view of chassie) to resonance with oscillator, as d.ndioated on an outpu meter connected aoroea the 

primary terºirals of the speaker input tra m nsfor Maximum deflection on the meter indloates resonance 

Note, Bach I.P. transformer trimmer has two adjustments, one nut and one sore., both of which are adjust 

able through the top of the can. 

FREQUENCY ALIGNMENT. 

1. Attach oeoiliator connected in eerie with a 200 mfd. condenser to the antenna lead and with the var- 

iable condenser at Its minimum capacity poeition (extreme right of its rotation) a -o with an oscillator 

est at 1550 kilocyoles, adjust condenser trimmer of oscillator soothe, (shaft end, to resonance. 

2. B. -.et oscillator to 114O0 kilocyoleu, rotate variable condenser to pink up signal, adjust antenna and 

R.F. trimer to resonance. 

3. Cheok lignin nt et 1200.-1)00-000-630-530 kilocycles by eetttng oscillator to these fre¡ues,e lee and 

picking up signal by rotating condenser. 

o. Bend slotted pla'.ee of antenna and R.F. sections only if neoseeery. UNDER NO CIRCUMSTANCES BEN:, ILTES 
CF OSCILLATOR SECTION. 
NOTES, 

Voltages from »hassle to different pointe are indicated on echemetie olrouit diagram, and should be meee.red 

with a volt meter having a resistance of 1000 ohm, per volt. 

Failure to operate, noisy or weak reception, may be due to defective tubes or poor ' n met between Dap on 

top of tube and grid clip. 

Tubes may be checked by replacing with another tube which is mown to be good. 

If fuse blows out frequently, and insulating eleeve has been properly placed over rue., the trouble probably 

is in the vibrator and vibrator should be replaced. 

NEVER ATTEMPT TO ADJUST VIBRATOR POINTS. 
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I'A(UE 6-6 GOODYEAR 

MODEL 675 
Alignment CTOODIEAR SERVICE 

SERVICE NOTES 

Voltages taken from different points of the circuit are measured with a voltmeter having a resistance 
of 1000 ohms per volt and are made between the points indicated and the ohassis pan. These voltages are 

indicated an the oirouit diagram. 

To oheok for open by-pass condensers, shunt eaoh oondenser with another condenser of the same oapaoity 

and voltage rating, Which is known to be good, until the defective unit is located. 

Excessive hum, stuttering, law volume and a reduction in all D.C. voltages is usually caused by a 

shorted electrolytic condenser, open by-pass condensers frequently cause oscillation and distorted tone. 

ALIGNMENT: 

No aligning adjustments should be made until the set has been thoroughly checked for all other possible 

causes of trouble, such as poor installations, low line voltages, defective tubes, condensera and resis- 

tors. 

,1.LIGNING I.F. TRA_NSFORMERSs 

1. With volume control full on, at the extreme right of its rotation, and with wave selector switch in 

the broadcast position, extreme left of its rotation, and with variable oondenser at its minimum 

capacity position, extreme left of its rotation, plates entirely out of mesh, adjust the I.F. trans- 

formera (parts number 108-15 and 108-16) in the following manners 

(a) Connect an external oscillator which has been adjusted to 370 kilocycles, in aeries with a .1 mfd. 

condenser to the control grid cap of the type 57 first detector tube (see diagram and Chassis). 

(b) Adjust trimming condensers of both I.F. transformera (Parts number 108-15 and 108-16) to resonance. 
Use as a resonance indioator an output meter connected across the primary of the speaker input 
transformer or by means of an adapter between plate and screen terminals of type 2A5 output tube. 
Maximum deflection of the meter indicates resonance. Care should be taken to use only enough 

signal to give a readily readable output. 
Notes The two adjustments on each transformer are accessible through holes in the transformer cans 

from the back of the chasaia. 

BROADCAST BAND ALIGNMENT: 

1. Shift frequency of external oscillator to 535 kilocycles and connect in series with a 200 mmfd. 
condenser to the tan antenna wire and the black ground wire. 
(a) Set the variable condenser in its maximum capacity position, extreme right of its rotation. 
(b) Adjust the broadcast oscillator series trimmer to resonance with oscillator. This trimmer is 

located between the gang condenser and the power transformer (see top view). 
2. Shift frequency of external oscillator to 1712 kilocyoles and set variable condenser in its min- 

imum capacity position, extreme left of its rotation, plates entirely out of mesh. 
(a) Adjust the broadcast oscillator shunt trimmer to resonance. This adjustment is the top adjust- 

ment in the oscillator coil can, part number 110-8. 

SHORT NAVE BAND ALIGE'MENTz 

1. Set the wave changing switch in the short wave position, extreme right of its rotation, and change 

external oscillator frequency to 15 megacycles. 
(a) Adjust variable condenser with selector knob so that pointer is opposite the 15 megacycle 

calibration on the dial. 
(b) Adjust the short wave oscillator shunt trimmer to resonance with the signal (use extreme care 

and make certain that you do not adjust to resonance with the image instead of the signal). 
This trimmer is the bottom trimmer (closest to the chassis) on the oscillator coil; part number 
110-8, and is accessible from the side of the chassis. 

(c) Adjust the short wave antenna trimmer to resonance (single trimrer in antenna can, part number 
111-11, accessible from the side of the chassis, between type 27 and 57 tubes). 

NOTES s 

Should the planetary vernier dial drive meohaniem fail to function properly, it will probably be fount 

to be due to a cracked or broken compression spring. This drive may be dis -assembled by removing the 
two screws which fasten it to the dial bracket. The part number of the compression spring is 112-31, 

All of the other dial parts are hardened and should cause no trouble. 
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HALSON PAGE 6-1 
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PAGE 6-2 H.ALSON 
MODEL 54 
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HALSON PAGE 6-3 

HALSON RADIO CORP. 
MODEL 66-AW 
Sc helr.ati c , Socket 

Notes,P arts 

Ralson /Jodel 66-AW is a six tube superheterodyne radio operating either on AC or DC. The 

wave bands are divided in three distinct steps, namely: No. 1 from 15 to 55 meters, No.2 

from 180 to 550 meters, and No. 3 from 1000 to 2000 meters. Unless otherwise specified, 

all stock seta are designed to operate on any 110 volts lighting outlets. 

INSTALLATION The set as furnished is complete in every detail for efficient operation. 

Connect the line and resistor card to any convenient outlet, unroll the antenna wire and 

stretch same around the room. (Note) If operated on DC current, should the tubes light 

and no reception can be heard, reverse the outlet plug for correct polarization. 

brake sure that all tubes are inserted in the right socket, the diagram herein ehown,gives 

you the tube lay-out. Same locations differ from others, the self enclosed antenna is gen- 

erally sufficient for local and near -by broadcastings, also under auspicious weather con- 

ditions for short-wave, but we recommend a short outside antenna well insulated for more 

efficient long distance receptions. 

OPERATION The left hand knob controls the switch and volume control. Turn it clockwise 

to start receiver, adjust the volume to the desired degree. Yor short-wave operation , 

turn volume control till the set begins oscillation, short-wave reception best ban be 

heard with least disturbances and noises slightly back of the oscillation point. 

Center knob marked 1. 2. 3. indicates the three different wave -bands the set has'been de- 

signed to operate. No. 1 is the short-wave, ho. 2 the broadcast, No. 3 the Long ,nave. 

(Note) This knob automatically changes the positions of the dial readings for each indi- 

vidual wave -band. 
The right hand knob is the station selector and operates the dial, which is calibrated in 

megacycles for the short-wave band and in kilocycles for the broadcast and long -wave band. 

TO SHUT 0Fr THE Si;P - turn the left knob counterclockwise (to the left) Until the switch 

can be heard to snap off. 

W1NOI REASONS FOtt FAILURE OF SET TO PROPERLY FUNCTION Defective tubes, grid caps off 

tubes, volume control not fully turned on, tubes not properly inserted in their respective 

sockets, shorted aerial, defective plug, or wiring connection loose in m cket. 

REPLACEt.tr:Ni PARTS LIST 

6601 Volume Control 
6602 8" Dynamic Speaker 
6803 Replacement Coils per set 
6604 Choke 
8605 3 sections switch 
8606 Electrolitic Condenser 
6607(Tubular Condenser 

(from 1 mfd. to .002 mfd. 

IF PEAK 456 KC 

e 4 

TIME LAYouT ear 

MALSON 

r+oOEl 66 AW 

D%AwN 6Y stKf 
GN:D 31,@^4 %.'1.34 

i 

6608'Mica Condensers from 
0002 to 0025 

8609 Resistors 11/3 W 
6610 Line Cord and nesistor 
6611 5 mid. Condenser 
6612 1 watt resistor 
6613 20 W. Resistor 
6614 Set of extra tubes 
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PAGE 6-4 HALSON 

bíODII. 535 
Schematic, Socket 
Parts Lint 
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HALSON PAGE 6-5 

HALSON RADIO CORP. 
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l'AGE 6-6 HAI.SOti 
140:'Z., 770-4X 
Ocli-.atic 
Socket HALSON RADIO CORP. 
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H3?'I'HO Ì'.1Gr. 6-1 

MODEL 22 (2Types) 

HE'I'1{O ELEC'FJ(ICAL INDUSTRIES. INC. Scherlatie,Voltrge 

VOLTAGE TESTS. All voltage tests rade with volume control on full and no signal in set; 

"SS" means single -speaker models; "DS11 means two -speaker models. Plates of 58 to ground 

SS 225-235 v.,DS 240-250 v. Screen of 58 to ground, SS 70-80 v.,DS 75-85 v. Cathode of 

P.F and IF, 1-2 v. all models. Cathode 1st Det. and Ose. 2-3 v. all models. Plate of 56 

to ground, SS 70-80 v. PS 75-85 v. Plate of 57 to ground 10-12 all models. Screen of 57 

to ground 11-13 v. all models. Cathode of 57 to ground 3-4 v. all models. Plates of 47s 

to ground SS 220-230 v., DS 230-240 v. Across speaker field 120-130 v. for SS; DS 170- 

180 v. All heaters 2.4-2.6 v. all models. Filament 80 tube 4.8-5.2 v. Center tap of 

heaters to ground SS 17-18 v., DS 18-19 v. Plate of 80 to ground SS 350-370 v. AC, DS 

400-420 v. AC. 
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PAGE 6-2 HETRO 
MODEL 31 (2Types) 
Schematic,Voltage LII+,'I'RO EL1+.C" I'RICAI. INI)LrS'l'HIh:S. INC. 

VOLTAGE TESTS. Taken from places named to Ground. Plates of 58 tubes single speak 
er 225-235 v. double speaker 240-250 v. Screen grid 58 tubes 90-100 and 95-105 v. 
Cathode RF and IF tubes 1 to 2 v. Cathode 1st Det. E to 8 v. Plate Osc. tube 2101 
220 v.,single speaker; 215-225 v. double speaker. Screen grid Osc.tube 90-100 
single speaker;95-105 double speaker. Cathode Osc. tube 1 v.Audio plate of 55 
tube 20-30 v. Plates of 247 tubes 220-230 v.single speaker;230-240 v. double spec 
er. Across speaker field 120-130 v.single speaker; 170-180 v. double speaker. 
All heaters 2.4 to 2.6 v. Filament 280 tube 4.8 to 5.2 v. Center tap M of heaters to ground 17-18 v.single models; 18-19 v. double models. z- 
280 plate to ground 350-370 v. AC, single speaker models and 400- 
420 v. AC, double speaker models. 
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xETxo PAGE 6-3 

II1':'l'RO }'.Lh.C"l'HIC'AI, INI)i'S'l'ItII:S, INC. 

MODEL 71 
Schematic 
Voltage 

All D. C. voltages given were tested on 250 volt 1000 ohms per volt meter, 
tests made with volume control on full and no signal in receiver. 
Plates of 6D6 tubes to chassis 110-115 volts. Screen of 6D6 tubes to 
chassis 112-117 v. Cathode oscillator tube to chassis 18-20 v. Suppressor 
grid of oscillator 15-17 v. Cathode 6D6, 2-3 v. Plate of 75, 40-45 v. 
Cathode of 75, 1-2 v. Plate of 43 100-105 v. Across speaker 100-105 v. 
Control grid 43, 4-6 v. negative. Heaters to chassis 30-35 v. HEATERS OF ALL 
TUBES IN SERIES. If one tube burns out the receiver will not operate. 
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PAGE 6-4 METRO 

MODr.3.,S 6LE,6i2) 
Scheratic,Socket Hl+:'l'RO I+,I,EC'l'RICAL INDUSTRIES, INC. 
Trirmers,Alignment 
Battery Connect 
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HETRO PAGE 6-11 

MODEL 6-Tube AC 

IIETR() ELECTRICAL INDUSTRIES. INC.Scherltic,Voltage 
Socket, Trimlrners 
Alignment 
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APRO'IMATE NORMAL TUBE VOLTAGES MEANJPED WITH 

A 0-300 VOLT, 1000 OHM PER VOLT D.C. VOLTT.ER 
WITH VOLUME CONTROL IN FULL POSITION 

Tubes Plate Screen ) Cathode Grid 

42 225-235 230-240 0 1 to a - 

6B7 35-45 25-35 34 
806 IF. 230-240 70-80 3- 4 

606 RF. 230-240 70-80 34 
8A7 Det. 230-240 70-80 (3-4 
8A7 psc. 155-185 - - - 

Across epeaser field 85-95 negative. 
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ALIGNMENT: The use of a service 

oscillator or signal generator is 

imperative. 
I.F. TRANSFORMERS: Connect the 

signal generator to the grid of 

the 817 tube through a .05 mfd. 

or smaller capacity condenser, 

set the rotor plates of the tuning 

condenser completely out and adjust 

the trimmers on top of the S.F. 

transformers to a 458 KC signal 

from the generator. Volume control 

must be at maximum and the signal 

from the generator attenuated to 

a minimum so that no action is 

obtained from the automatic 

volume control. 

ANTENNA, R.F., and OSCILLATOR 

stages. Connect the antenna and 

ground leads of the generator 

to the antenna and ground of the 

receiver. To align first short 

wave band set the generator and 

the receiver at 16 megacycles, 

adjust the trimmers of this band to 

maximum output. The same procedure 

is to be followed in aligning the 

other bands and adjustments should 

be made at the following frequencies: 

Second short-wave band at 8 mega- 

cycles (8000 KC.); Medium -wave #3 at 

1500 KC.; Extra long -wave #4 at 

300 KC. See diagram for trimmer and 

coil positions ineide of shields. 

The OSCILLATOR trimmers will affect 

the dial setting and should not be 

changed unless absolutely necessary. 

CAUTION: DO NOT ATTEMPT TO ALIGN 

THE RECEIVER UNLESS YOU HAVE SOME 
EXPERIENCE. IF THE RECEIVER PER- 

FORMS WELL DO NOT RE -ALIGN. Signal 

generators usually emit a harmonic 

signal of slightly higher frequency 

than the fundamental and in adjust- 

ing the lower setting should be 

used. All adjustments should be 

made with a minimum input signal 

from the generator. 
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HETRO PAGE 6-13 
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RETRO ELECTRICAL INDUSTRIES. INC. 
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PAGE 6-14 HETRU 
MODTI 8 -Tube 
Sup erhet. 
Voltage, Socket 
Trimmers ,Parts 

-< < 
r r- 
m T n 

2 

HE'I'R( ELECTRICAI. INDUSTRIES, INC. 

PART *634 
/,r. 
456 NC. 
(.F COIL 

R. r 
COILS 

COILS 

2 A7 

rveE 

s8 
R.F. 

TOISE 

\M. 22455M[T/Rn 

1543 MUMS \bI"3xlßoo lsoo 
(1-y PHON06RAPH 

It. F. SECTION 

420 MMFD. 

WAVEBAND 
SWITCH 

STATION 
SELECTOR 

I 

PCAwy 
PLV4 

\ 
LLECT/70LYTIC CONDENSER". 

2SW 

Pow ER 
TRANSFORMER 

PART No.349 

(EASF 

TONE CONTROL VOLUME 
A.C. SWITCH CONTROL 

CHASSIS LAYOUT 

8 1082 80PEHHETRODYTa 
Toning Ranges 

15 to 100. l00 to 666. 800 to 2100 Veten 
SWITCH P03121013: 

Bo. 1 - 18 to 43 
No. 2 - 37 to 95 
lo. 3 -200 to 555 
lo. 4 -800 to 2100 

Eaten - 20 - 6.7 Wgaoyele. 
Eater. - 8.1- 2.8 Eagaoyeles 
Eaten -1600 - 560 2ilooyole. 
Eaten - 140 - 400 Kilocycles 

CONDENSERS Part No. 

C 1 

C 2 
C 3 
C 4 
C 5 
C 6 
C 7 
C 8 
C 9 
C10 
C11 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
021 

.00042 var. 
Trimmers 
Padders 

It 

" ,002 mica 
.005 mica 
.05 200 volts 
.25 200 " 

.05 200 " 

.05 400 " 

. 00025 mica 

. 006 400 volts 
10 Mfd. 25 volts 
.006 400 volts 
8 Mfd. 600 volts 
.01 400 volts 
.25 200 " 

.01 400 " 

.0005 mica 
8-8 Mfd. 500 volt 

425 
630 2 

629 
629 5 
629 
627 
17 
442 
17 
125 
29 
126 
490 
126 
622 
221 
442 
221 
103 
604 

plates 

plates 

TOBL - 30CY61 - VOLTAGES - 116 VOLT A.C. LINE 
Tube. 3or.eo Grid Plate to Cathode Filament 

to Ground Ground to Ground Heater -Voit. 
55 End. Pet. 

A.V.C. - 
66 A.F. Driver 
58 I.F. 70-8e 
58 H.F. 70-80 

246 Push -Pull 230-246 
217 Det. Seo. 70-80 

0.0. Seo. - 

10-12 

24-4 
18-22 
2-3 

150-160 
80 Heetifier Filament to Ground 335 to 360 Volts 

loro.. Filament 4.8 to 5 Volt. A.C. 
oltage drop ..rose Speaker Field 95 to 106 Volt.. 
Voltage drop dome Filter Choke 14 to 16 Volt.. 
All voltage. taken with 260-600 Volt, 1000 ohme per volt meter. 
Volume control on full and 00 signal in lee.iver. 

60-40 
226-236 
225-235 
226-235 
225-236 
225-236 

RESISTORS 
R 1 2 Megor.m 1/4 
R 2 250 ohm 1/4 
R 3 15M " 1/4 
R 4 20M " 1 
R 5 15M " 3 
R 6 25M " 1/4 
R 7 250M " 1/4 
R 8 50M " 1/4 
R11 6M " 1/4 
R13 500 " 1 
R10 2Meg. volume 
R12 

2.3-2.6 A.C. 
2.3-2.5 A.C. 
2.3-E.5 A.C. 
2.3-2.5 A.C. 
2.3-2.5 A.C. 
2.3-2.6 A.C. 
2.3-2.5 A.C. 

PART NO. 
watt 33 

" 567 
439 
625 
389 
471 
305 
31 

656 
626 

control 410 
500M ohm tone control 
and A.C. Switch 418 

R14 300 ohm 1/3 watt 180 
R15 700 ohm 1/3 " 548 
R16 30M ohm 1.3 " 487 

Oc T /.934 
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APPARATUS NEEDED: Test oscillator capable of covering three bands: 456- 
465 K.C., 540-1700 K.C. and 6-15 megacycles), and an output meter or 
0-3 AC voltmeter placed in parallel with speaker voice coil. 

PROCEDURE: The I.R. circuits must first be aligned. Remove oscillator 
tube (76) from set, set test oscillator to 456 K.C., and connect test 
oscillator to grid of first detector tube (606). Deflection on out- 
put meter should then be adjusted to maximum by adjusting the truer 
scra is on the I.F. transformers. It nay be that during this and sub- 
sequent procedure, the output meter may go off scale, but this may be 
corrected by reducing oscillator output until the needle on output met- 
er is again on scale. 

NOTE: Although these receivers are adjusted to 456 K.C. I.F. frequency 
at the factory, it may be advisable to use 465 K.C. I.F. frequency, 
instead, in order to reduce code interference in some parts of the 
country. It is entirely feasible to use 465 K.C. I.F. frequency with- 
out changing either I.F. transformers, F. or osoillatar coils. 

The R.F. and oscillator circuits must now be aligned. Replace the 
oscillator tube in set chassis and connect test oscillator to the an- 
tenna and ground leads. Set test oscillator to 1700 K.C., and after 
turn rgand switch to broadcast position, rotate tuning knob until dial 
scale on chassis reads 1700. The oscillator trimmer condenser, found 
by turning chassis upside down, is then adjusted for maximum deflection 
on output meter, after -which; the triter condensers located on the main 
tuning condenser are also rotated until output meter again reads maximum 
deflection. 

To finish alignment of broadcast band, set test oscillator to 550 
K.C., and adjust the pad condenser found on the top and right hand side 
of the chassis. For best results in aligning the 550 K.C. end of the 
broadcast band, the tuning condenser should be "rocked" back and forth 
across the signal, and the padding condenser adjusted at the same time, 
until maximum deflection is gained on the output meter, Tie 1700 K.C. 
position should then bo ro--cheeked, as adjusting the padding condenser 
often throws off the high frequency alignment. 

By rotating the band chango snitch to the short wave position and 
setting the dial scale to read 15 .nogacyclos the set is ready to adjust 
on the short wave band. Set test oscillator to 15 megacycles and adjust 
tho oscillator trimming condenser, located on front short wave coil, un- 
til output meter reads maximum. Lastly, adjust trimming condenser on 
back short wave coil to read me.ximum deflection on output meter, and the 
set is completely aligned and ready for best reception. 
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PAGE 6-6 HOWARD 
MODELS D,F 
Alignment 

T1G PROCEDURE TO ALIGN THE I.F. STAGES 

HOWARD RADIO CO. 

The IFrs era aligned in the usual system of feeding the es mentioned e..ove in paragraph three - the image signal 

intermediate frequency of 465 TO into the grid of the 6A7 1st Detector 
may be checked to determine if the adjustments have been mode on the 

tube corxo^t signal. 

Lake certain that the sensitivity adjustment (which is 

the knurled shaft uxtondìng from the back of the Chassis) is turned all 5 
the way to the right ales gaining the IF, RF or Oecillctor circuits. 

Tho tuo trimmers in each of the three IF Coil Cans should 

be very carefully tuned to resonance es they are very critical and mill 
greatly affect the performance of the receiver. 

The sensitivity of tho IF stager, should be between 10 end 

33 Microvolts. 
quoncy. 

On some of the modele the trimer serene extend through 
the bottom of the chassie as por pictorial vioc. On other styles the 
trimmsre are reached through the top of sash IF shield can. 

S. NOIR ON ALIGNING THE R.F. LW OSCILLATOR CIRCUITS 

(o) Liter the Ire are aligned, the various circuits 
may be aligned in the order given Deice. 

(b) Keep the eenitivity adjustment all the may on to 
the right es before. 

(c) It is not necessary that the oscillator be taken 

out of its socket when aligning any of the RF circuits. 

(d) Always adjust the oscillator stage before the RF in 

any particular band. 

(e) Before adjusting say band, mals certain that the 

pointer of the station indicator is set on the last line when the dial 

is turned ell the way to the right, on above 560 - at this point the 
variable condenser should be all the way in te maximum capacity. See 
pictorial. 

(f) The platen on the viriablo condenser should be bent 

to make the KC readings on the dial line up ONLY on the Broadcast Bead. 

(g) Always seal the trimmers with wax or collldon after 
their adjustment. 

(h) After the high frequency adjustments have been made 
on short wave bands, the teat oscillator or generator should be advanced 
to 930 KC higher in frequency - the output voltage of generator advanced 
considerobly and notice of thé image ei_loel of receiver oscillator falle 
et this point. In case this signal is not heard, the adjustment of the 

receiver oscillator has been incorrectly made. le an example: - 

SECOND SNORT WE BAND 
Rotate bend stitch to 12-4 Megacycles. 

Set dial hand to 12 hiogacycins. 

Peek trimmer uT at 12 Megacycles. 

Peek Trimmers F and G ir. the RP circuits on the same fre- 

Sot dial hand to 4i Megacycles on the same bend. 

Adjust padding condoner H to the 4} lúegacyclo signal. 

e. FIRST SHORT WAVE RUM 

Rotate bast snitch to 4-1.5 Megacycles. 

Sat dial hand to 4 Megacycles. 

Peek Truer I to 4 Megacycles. 

Peak Trimmers J and K in the R.P. circuits to the same fre- 
quoncy. 

Sot dial band to 1.5 lLöacycles. 

Adjust Podding Condenser L to resonance pith 1.5 Megacycles. 

7. BROADCAST BARD 

Rotate band smite Le 7Ba position. 

Set dial hand to 15,0 Kilocycles. 

Peek Trimmer M to 1500 Kilocycles. 

Peak Trimera N and 0 to 1,500 Kilocycles. 

Set dial to 550 Kilocycles. 

Adjust Padding Condenser P to resonance with 550 Kilocycles. 

Recheck dial et 1500 Kilocycles. 

Check the middle of the dial at 950 Kilocycles 
After the third short nave bond has been caju etad at 

wed bend the plates of the variable condenser if necessary to 
20 M.C. it should be possible to move the test oscillator to 20-!- 930 KC 

the calibration. 
and hear the signal. 

(i) Before starting with the alignment adjust antenna 
series condenser A - without the use of the signal generator - by turning 
the screw all the way dean to maxincm capacity, and then unloosen the 
screw about one half turn. 

(j) 

band es Pollona:- 
Start with the third (highest frequency). Short wave 

4. THIRD SHORT WAVE BAND 

Refer to the pictorial viers of the chassis. 

Rotate band switch all the nay to left to 25-11 Megacycle 
setting. 

Set dial band to 24 Megacycles. 

Peak truer B to 24 Megacycles from the signal venerator 
fed into the entonna. 

If the set is far out of alignment, it may be necessary to 
uce'4 heavy input from the generator and also vary the Antenna Coil ate 

?fixer Coil Trimera C and D until the heevy signal is not necessary. 
Make the final adjustment on C and D after the oscillator B trimmer is 
set. 

for example 

lin up pith 

9. THE LONG WAVE 

This adjustment applies to sets that have the extra band 

from 150 Kilocycles to 350 Kilocycles attached. 

The alignment trimmers ere sheen in dotted lines on the 

Pictorial Diagram. 

Rotate band switch to its fifth ?coition - all the nay to 

the right. 

quencY. 

9. NODS 

Set dial hand to 350 Kilocycles. 

Peak Trimmer Q to 350 Kilocycles from tie signal goaoretor. 

Peak Trimmers R and S in the RF circuits 
to the same fre- 

Set dial hand to 150 Kilocycles. 

Adjust Feeding Condenser T at 150 Kilocycles. 

(a) On some series the tee resistors - 800 and 2000 ohm, 

Next, sat the dial hand to 12 Megacycles on the same bend have been added. 
end with a 12 Megacycle signal, resonance may be checked and corrected by 
ehiftinr, the ground lead at "V" (see pictorial) by sliding it in either (b) Refer to ech.vatie #4903 Showing changes, 

if any, 

direction io necessary along the bare ground wire for the greatest grin. that bave been made since sots vers in production. 
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MODELS 670-A,HA-1 
Schematic,Voltage 
Parts 

.owl S«ITCN 
ow REEMMOOTE COATRuL 

C.a <.. 
I- loe 

42. 

C I, 

.4 

LEGEMD 
RESISTORS 

N VALUE 
R I - 250M 'NW 
R T. - 4504 
RS I1S..0" 
R4' 504- 
115 - L5M .w 

R r - SOM `,w 
R T - 2SO4 IW 
R a ' 150.4 ',In 
R 9 - 200,4 ',w 
R IO- 300 s% Iow 
R n - 2SOM v,w 
RIE - LOO. 
R .! 100/l 
R I4 - SM 
vAIR 

nIS.STOR 
Soc.II+ 

LIS 2004. 

Part No. 
101-9 
101-12 
102-7 
7 04-6 
105-3 
105-4 
106-6 
106-14 
108-20 

CONDENSERS N VALUE 
CI 
C 2 - 

C S - 

C 4 - 

C 5 
Ct. 
C 7 

C 9 
C9 
C 10 

C11 
C 2 
CIS 
C 14 

C .5 
CIc 

OS E 200V 
I 5.200A 

GINNICA 
05Á200v. 
05a 2.00v 

v 200v. 
. a 2035. 
0005 MICA 
0005 MICA 
OI A 400v 
002 MICA. 
0. a 400V. 
00 NA NOON 
t 200e 
SM/D.a 12Ov 
e'-0 n SSOa 

C" 0 PARTS LIST -MODEL 670-A 
1a CH OI A 40 105v.. 

IF PEÀ.K 175 KC. Oveti)AN, 

4 

L3 

C N DISC 1400V 
CEO SM¢a A,tOv. 
C t, Ú15400v 

Description When ordering parts, always specify part and model 

Volume Control with Switch ..... number as well as serial number of chassis. 

NOft 
NUMBERS PREEIAED GY LETTERS ARE PART 

HUMSERS 
VOLTAGES TAKEN EROM POINTS INDICATED 

10 CHASSIS GROUND VOLUME CONTROL ON 

, UEL 
tRE PMRASt GIMMICK MEANS A WIRE NOUw4 

AROUND ANOTHER WIRE CI 
RESISTORS IN ONE uNIT. P 10C -M, -R Z 4.M, IN T 4,R 
CONDENSERS INONLUn,T, P -I 1 C 16.7 }--I}rte! 

&NOENSt-.5 C I.0 4 CSC ,..C7 ARI IN #I 5....CS K 
LINE UNIT P-145'5 e y5p.2 

v.O 

C I5. -C tO In ONE U.IT PION 4 

R ISISTORS ANO CONDENSERS IN OUTPUT 
I F CAN P 109.51, C 9,910 AND R 6,7 II 

CONOENSER,C ti tel AN/ COIL CAN P II It 
:ONOCNSERS 

.A 

AT 

C If 

ACwA! 
P -.o! a 

Serial No. 4D-502501 and up 

Tone Control Assembly, complete 
Three Gang Geared Variable Condenser 
Vibrator Transformer 
"A" Choke -40T -No. 16E-1/2" Die. 
380 Ohm Filter Choke 
200 Ohm Center Tapped Resistor_- 
5800 Ohm Metal Clad Resistor 
Input I. F. Transformer completely assembled in 

can (175 K. C.) 
108-21 Output I. F. Transformer complete with can, but less 

resistor and Condenser Assembly (175 K. C.) 
Resistor and Condenser Assembly for 108-21 

109.7 R. F. Coil 
110-7 Osc Coil & bracket 
111-7 Antenna Coil 
11243 Volume Control Shaft complete with knob 
115-18 Special partition shield 
115-22 Tube shield 
116-5 6-8 Volt T-50 pilot lamp 
116-6 Pilot light assembly, complete, less bulb 
1194 8-8 Mfd. x 350 Volt Electrolytic Filter Condenser 
142-1 Plug -In Vibrator 
145-5 .4 111íd. By -Pass Block 
146-14 Special bracket including battery antenna, pilot light 

and tone control cable fittings. but less ant 
coil volume control 

148-4 Dual .5 Mfd. 120 Volt Condenser 
161-1 20 Ampere fuse 
147-1 Selector Control Coupling 
1.47-2 Bushing and bracket complete 
147.11 Volume control coupling 
135-5 %x3" carriage bolt 
140-3 Container complete with top and bottom 
118-1 .5 Mfd. Generator Condenser ........ ... 

118-3 .5 111íd. Ammeter Condenser .. 
1.19-18 Volume Control Shaft --18" . .. .......... ...... 
119.21 olumc Control Shaft 21" 
15U-18 Selector Shaft 18" ....... _._ ........... .. 

enna 
Note: l'art No. 145-5 consisting of five separate sections can be re- 

placed with tubular single section condensers at 2:5e each. It will not 
be necessary to replace the entire unit should any section thereof 
fail. 
Vibrators can be reconditioned at a cost of $3.00 each, if the old unit 
is returned. 
All resistors are RMA color coded -specify value and/or resistor 
number (per schematic diagram) and model number. 
When ordering cumiien,ers, specify part number, model number 
amidi or capacitor I tier schematic diagram) and model number. 
We cannot -upldy ,peaker runes only. We can replace a speaker on 
%hick a cone ha, b.'cn damaged for $1.50, if defective speaker is 

returned, triuo-portation charges prepaid 

TO 041 5.01 
A.T 7u.E5 

TCII 

TO P110T 

l'art No. Description 
150-24 Selector Shaft -24" 
151-2 Remote Control Head, less flexible shafts, less tone 

control and pilot assemblies, but with knobs and 
mounting hardware 

152.1 Antenna cable 
152-2 Battery cable 
131-5 Black Bakelite remote control knobs 
146-8 Die Cast Remote Control Mounting Bracket 
146.12 Steering Column Strap 
168-1 Spark -plug type suppressor 
168-2 Distributor plug -type suppressor 
168-3 Cable type suppressor 
168-4 Special Ford spark -plug suppressor 

Unless otherwise listed, all Carbon Resistors 
Unless otherwise listed, all Single Section Tubular 

Paper By -Pass Condensers .... _._. ......... 
Unless otherwise listed, all Dual Section Tubular 

Palier By -Pass Condensers 
Unless otherwise listed, all i<lulde.l Mica Condensers 
All Sockets 

167-1 Dynamic Speakers 
Plate antenna (clamps w frame of car) 
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PAGE 6-8 HOWARD 
MODEL 670-A, HA -1 
Alignment, Notes IIOVVARD RADIO CO. 

BALANCING SET TO ANTENNA: 
When this set has been installed and is ready for operation it may 

be found necessary (depending on antenna) to balance set to ibis 
antenna. This is accomplished as follows: 

With the receiver tuned to a very weak station, about 130 to 141) 
( I30)) to 1100 kilocycles) on the dial, adjust the antenna tr `r with 
a screw driver until maximum volume is attained. To reach the an- 
tenna trimmer remove the plug button from the top of the case. 

I. F. ALIGNMENT: 
1. With variable condenser at its maximum capacity position and 

with volume control full on, connect in series with a .1 nth'. con- 
denser, an oscillator set at 175 kilocycles to the grid cap of the oCs 
tube. 

2. Adjust trimming condensers of both input and output I. F. 
transformers, parts number 108.20 and 108.21 (see top view of chassis) 
to resonance with an oscillator, as indicated on an output meter con- 
nected across the primary terminals of the speaker input transformer 
or between the plate and screen terminals of the type 42 output tube. 
The connection to the tube can be made by means of an adapter. 
Maximum deflection on the output meter indicates resonance. 

Note: Each I. F. transformer has two adjustments, both of these 
adjustments on both transformers are accessible through holes located 
in the back of the rase between the two mounting plates and directly 
under the louvres. 

R. F. ALIGNMENT: 
I. Attach oscillator connected in series with a 200 mmfd. con- 

denser to the antenna lead and with the variable condenser at its 
minimum capacity position (extreme right of its rotation) and with 
an oscillator set at 1550 kilocycles, adjust condenser t ' of oscil- 
lator section (Front shaft end) to resonance. 

2. Re -set oscillator to 1400 kilocycles, rotate variable condenser to 
pick up signal, adjust antenna (center section) and R. F. (rear 
section) trimmers to resonance. 

3. Check alignment at 1500.1000.800.600-530 kilocycles by setting 
oscillator to these frequencies and picking up signal by rotating 
condenser. 

4. Bend slotted plates of antenna and R. F. sections only if neces- 
sary. UNDER NO CIRCUMSTANCES BEND PLATES OF OSCIL- 
LATOR SECTION. 
NOTES: 

Voltages from chassis to different points are indicated on sche- 
matic circuit diagram, and should be measured with a voltmeter las- 
ing a resistance of 1000 ohms per volt. 

Failure to operate, noisy or weak reception, niay be due to defers 
ftive tubes or poor contact between cap on top of tube and grid clip. 

Tubes may be checked by replacing with another tube which is 
known to be good. 

If fuse blows out frequently, and insulating sleeve has been prop- 
erly placed over fuse, the trouble probably is in the vibrator and 
vibrator should be replaced. 

NEVER ATTEMPT TO ADJUST VIBRATOR POINTS. 
Case rattles may be due to one or wore of the following: 
Loose screws in top or bottom covers. Loose elements in tub. a. 

Loose tube shield. Loose R. F. coil shield. Loose grill cloth. 

RECEIVER INSTALLATION: 
Determine most satisfactory or desirable mounting position. In 

most cases it will be found that the receiver can be mounted on the 
car bulk head, above and to the right of the steering post. 

Use the cardboard template which is the same size as set and mark 
location for two mounting bolts, if mounted on the long side and one 
bolt if on the short side. 

Then drill two (2t one-half inch (',s") holes, making certain that 
the paint around the hole on the engine side of fire wall or bulk head 
Is scraped clean to insure a good ground connection between receiver 
and the frame of the car. Assemble brackets number 146.2 to case 
with self -tapping screws. 

Insert bolts through dash, assemble plain, luckwashers and nuts on 
engine side, then hang receiver over bolt heads and tighten n 
securely. 

Mount the remote control unit on steering column by means of 
mounting bracket or attach to instrument panel or under dash (see 
illustration) . 

Two flexible shafts are furnished, one with a slotted fitting on one 
end, which is the volume control shaft (number 149-18), the oilier is 
the selector shaft, with key fitting at one end (number 150-18). 

Make certain that the outer casings of flexible shafts go into re- 
mote control bushings for approximately five -sixteenths of an inch 
and tighten set screws to secure cables. if cables are pushed too far 
into remote control head, shafts will not turn freely. .1lw:gs try to 
install drive shafts in as straight a line as possible front rcntu,e control 
to set. AVOID SHARP BENDS IN CABLES. 
IMPORTANT-READ CAREFULLY: 

We are prepared to exchange, without charge, our standard num- 
ber 149-18 and 150.18, eighteen inch cables for twenty-four inch cables, 

number 149-21 and 150.21. You will find that 99% of the installations 
can be made with the standard eighteen inch cables, and bear in mind 
that the shorter the cable, the smoother the drive. 

' DIAL ADJUSTMENT: 
Mount ea -nitro' head to steering column by means of bracket and 

strap or under dash by means of bracket or to instrument panel (sec 
illostrationst. Attach cables as above. Tune set to some station of a 
known frequency (between 800 and 1200 K.C.), hohl selector knob. 
then with a screw driver adjust the slotted screw un back of the 
control head, and in that way adjust the dial pointer to the correct 
frequency setting. 

CONNECTIONS TO BATTERY: 
The battery cable, number 152-2, (red wire with fuse receptaci: 

at one end and terminal lug at other end) must be connected to 
battery terminal of ammeter. At the same time connect anttuetcr 
capacitor, number 143-3, to battery terminal of ammeter, other end 
of condenser to any convenient grounded screw on back of inant- 
ment panel. Make certain that insulating sleeve is slipped over fuse 
when fuse is placed in receptacle, before inserting in receiver tsee 
illustration). All bypass lead, should be as short as possible. 

When connected properly, the discharge due to current drawn by 
the receiver should not indicate on the ammeter. This is importai.t, 
since if improperly connected, as shown by the deflection of ammeter, 
additional motor interference may be encountered. 

PILOT LIGHT: 
Pilot light assembly, part number 116-6, a shielded cable, plug+ 

into the set and to the rear of the remote control unit (see illustra- 
tions). 

TONE CONTROL: 
The tone control assembly, part number 101.12, attaches to the 

back of the remote control head by means of special screw and 
plugs into the set (see illustrations). 

ANTENNA CONNECTION: 
The antenna is connected to the receiver by means of the anteunct 

cable, number 152.1. The antenna wire is the single black wire pio- 
jectit:g front the end of the cable. Splice this wire to the roof antenna 
lead and ground the pig -tail shielding as close to the corner pu -t of 
the car as possible. 

OPERATION: 
Place key (knob) in lock of left hand control of the remote 

control unit. After waiting approximately 45 second, for tubes to 
heat up, rotate station selector, right hand knob, until a desirable 
program is heard. De -tuning will very seriously affect the tone quality 
of this receiver. Tone control knob located between two black knobs 
(see illustrations) is a BASS and TREBLE switch, it is not a variable 
tone control. Turning it to the right makes the BASS connection, 
turning it to the left makes the TREBLE connection. You will note 
that the BASS position assists materially in reducing interference from 
static, street car lines and other high pitched disturbances. 
MOTOR NOISE SUPPRESSION: 

The ignition system of every automobile generates high frequency' 
electrical interference. This high frequency interference arising from 
time ignition coil, the distributor and the spark plugs must be properly 
suppressed in order to obtain satisfactory reception. Each car will 
present more or less an individual problem but there is a definite 
procedure to follow which holds true in every caso. 

This first essential procedure is to disconnect the high tension 
bads to the spark plugs and at:ach the spark plug suppressors 1168.11 
(for V 8 Fords 163.1) the special distributor type suppressor (16,-2) 
which is inserted in the center contact of the distributor a: indicated 
in the illustration of a typical installation. (NOTE V 8 FORD USES 
NO DISTRIBUTOR SUPPRESSOR.) For cap type distributor, ex- 
change the standard plug type distributor suppressor (165-2) for a 
special cable type suppressor (164-3) from your dealer. In some 
few cases, such as Buick* it is sometimes necessary to use cable type 
(168.3) suppressors. This type of suppressor is inserted in the leads 
running from the distributor to the spark plugs and which are con- 
cealed underneath the metal plate which covers the spark plugs. 

After the spark and distributor suppressors have been properly 
fastened the next in importance is the generator.coudenser (148.1), 
this filters high pitched whining noise which would otherwise be 
beard as the motor is accelerated. 

It is sometimes necessary in cars where the ignition coil is located 
under the dash, to use an additional capacitor (148.1) obtainable from 
your dealer. It must be installed between the battery side of the 
ignition coil and the -frame of the car. Next connect capacitor (1183) 
from the battery side of ammeter to frame of car. This is necessary 
in practically every installation and a good connection to the frame 
of the car is of utmost iniportance. 
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HOWARD RADIO CO. 
(IODEL W,Éxplorer. 
Final Revised 
Schenati c,Voltage. 
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PAGE 6-16 HOWAßD 

IZODa Grand, Series 1 
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HOWARD PAGE 6-17 

L:OD r.., D-8 
HOWARD Rr1I)IO CO. Schematic ;Vol tage 
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