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  ^ MODEL "F-l 

100-125V A.C. 
The DeWald Model P-523 is a combination 
self-starting electric clock and super- 
heterodyne receiver. The receiver can 
automatically be turned on or off by the 
clock. The receiver range is from 525 to 
1700 kilocycles. 
MOTE: The receiver and clock operate on 

105-125 voltsbocycles A.C* ONLY! 
Your local Power Company will help you 
make certain that you have the correct 
power. 

CONTROLS 

1. The left-hand knob on the receiver is 
the volume control. 

2. The right-hand knob on the receiver 
is the station selector. 

3. The "Radio Switch" knob is located at 
the nine o'clock positionof theclock. 

4. The "Sleep Switch" knob is located at 
the six o'clock position. 

5. The "Alarm Set" knob is located at 
the three o'clock position. 

OPERATION 

Your self-starting Telechron clock will 
start automatically when the set is 
plugged into the proper outlet. Set the 
correct time by means of the small knob 
at the right REAR of the cabinet. Turn 
ONLY in the direction shown on the back 
cover, 
A. TO TURN RADIO ON MANUALLY: 
Turn "Radio Switch" knob to "On" posi- 
tion. Be sure that the line cord is 
plugged in. Allow approximately one min- 
ute for the tubes to heat up. The re- 
ceiver Is then ready for operation. Se- 
lect the desired station by turning the 
station selector knob and adjust the 
volume to the desired level. 
B. TO TURN RADIO OFF MANUALLY: 
Turn "Radio Switch" knob to the "Off" 
pos ition. 
C. TO TURN RAD I 0'ON AUTOMATICALLY: 
Pullout "Alarm Switch" knob and turn in 
counter-clockwise (arrow) direction until 
pointer is over hour figure and minute 
marks desired. After settingthe desired 
time, push in the "Alarm Set" knob. Turn 
the radio "On" and set_to the station 
and volume desired. (See "A" above). 
Then turn the "Radio Switch" knob to the 
"Auto" position. This operation turns 
the radio off, but it will automatically 
turn on again at the time set. 
D. TO TURN RADIO OFF AUTOMATICALLY: 
While the radio is playing, turn the 
"Sleep Switch" knob clockwise for play- 
ing time desired. Estimate time in min- 
utes between Oand 60 marks along arrow. 

CYCLES ONLY 
Set "Radio Switch" knob to the "Off 
position. Radio will continue playing 
but will turn off automatically at th 
pre-set time. 
E. TO TURN OR BUZZER ALARM WITH RADI 

SILENCED: 
Turn "Radio Switch" knob to "Off" posi 
tion. Pull out "Alarm Switch" knob an 
turn in counter-clockwise (arrow) direc 
tion until the pointer is set ten minute 
aheadof the hour figure and minute mark 
desired. For example: Should you desir 
the buzzer to sound at 7, set alar 
pointer to 6:50. To shut off the buzzer 
push in the "Alarm Set" knob. 
F. TO TURN RADIO AND BUZZER ON AUTO 

MATICALLY: 
Follow procedure as outlined under "C 
above, with the exception that havin 
set the desired time, do not push in th 
"Alarm Set" knob. Buzzer sounds approx 
imately10 minutes after the radio come 
on. To shut off the buzzer, push in th 
"Alarm Set" knob. The radiowill continu 
to play until the "Radio Switch" knob 1 
turned to the "Off" position. 
6. TO TURN RADIO OFF AUTOMATICALLY 

THEN ON AGAIN AUTOMATICALLY, WIT 
BUZZER OFF: 

Adjust the "Sleep Switch" knob as de 
scribed in "D" above, but set the "Radl 
Switch" knob to the "Auto" position. Se 
the "Alarm Switch" knob as described i 
paragraph "C". The radio will continu 
playing for the amount of time set 0 
the "Sleep Switch" and then shut off 
but will come on again automatically a 
the pre-set time. HOTS: Make sure the 
the "Alarm Set" knob is pushed in. 
H. TO TURN RADIO OFF AUTOMATICALLY 

THEN ON AGAIN AUTOMATICALLY, WIT 
BUZZER ON: 

Follow the procedure outlined in "G 
above, but make sure that the "Alar 
Set" knob is pulled out. The buzzerwil 
then sound approximately ten minute 
after the radio goes on. 
I. TO TURN THE RADIO OFF AUTOMATICALLY 

THEN TURN THE BUZZER ALARM OH: 
Follow the instructions given in para 
graphs "D" and "E". 

ANTENNA 

The "Looptenna" incorporated in the D( 
Wald Model P-523 receiver makes use c 
an outside antenna unnecessary in mos 
localities. If additional pick-up 1 
desired, connect an external antenna 1 
the flexible lead which is brought 011 
of the rearof the cabinet for this pui 
pose. The "Looptenna" has a directlom 
effect and therefore it may be necessa] 
to change the angle of the receiver f< 
the best reception. 
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IMODEL F-523 

1073 Antenna Loop 

1028 Oscillator Coil 

i09i 1st I.F. Coil 

i09i 2no I.F. Coil 

2000 Paper Condensers 

2063 ceramic Condensers 

2005 Comb. Electrolytic 

2003 Variable Condenser 

3029 Resistors • 1/2 watt 

2066 Det-Audio Couplate 

RES ISTORS - 2 WATT 

Dial Scale 

Speaker 

Pilot lamp Socket 

Shaft 

DRIVE SPRING 

Cabinet 

clock 

Pilot Lamp 

Output Transformer 
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jst w 

AT A 

n R * 

i 

Ci 

mm m 

m 

35W4 

th. l»»y 
>t*r "W l«<Mr to rM.lvtr chw«U. tdltMt .ljkn.1 g.n.r.lor U> 406 kilocycle. "i*l .0]u. t both I.F. tr»«for»«r. for titllKia PLgnol* Open the rocolror ec«*loi»»r for nnlot* copKlty. $ol olanol .on.rotor ot 1TSO klloejrloo. Polk ooclllau* •octlen of roe.lv.r oon- Omo.r for ■UIW olfnol. Doit .ot olknol ■""rotor »t 1300 klloc.clo.. Tun. in tht. oUnol- iiljoot ».r. oootlen of rocolwr v.rt.blo coadn.r for Mil"* olgrol •trongth. *»^> th. .Ipi.l • op.rtlor output o. !*<• oo pooolblo ohon ooSdng oil of 

F-523 



DE WALD 

MODEL G-4 

MODEL G-404 

This model Is a four tube superheterodyne receiver with 
full automatic volume control. A Loop Antenna coll Is used with 
this receiver and is designed to plch up strong local stations 
without requiring an outside Antenna. An external Antenna is 
recommended; connect to external lead for additional signal pick 
up. The range coverage is 535-1700 Kilocycles. The receiver 
has been designed to operate at 105-125 volts, 40-60 cycles 
A. C. - D. C. unless otherwise specified. 

OPERATION: 
Insert the receiver line cord plug in electric outlet. Turn 

lower right knob in a clockwise direction. Allow approximately one 
■inute for the tubes to heat up and receiver is then ready for 
operation. 

NOTE: 
If the receiver is being operated on D.C. and no signals are 

heard after it has been turned "on" for one minute, reverse the 
line plug. 

Volume Control: 
The lower knob of the receiver is used as the power switch 

and volume control. Rotation of this knob in a clockwise direction 
turns the receiver "on". Further rotation in this direction in- 
creases the volume. 

STATION SELECTOR: 
The upper knob operates the tuning in of stations. 

1142 Loop 
1141 Oscillator Coil 
1091B-9 I. P. Coil 
2000A Paper Condensers 
2063 Ceramic Condensers 
2033 Comb. Electrolytic 
2065-2 Var. Condenser 

3029 W. Resistors 
3001A 2 W. Resistors 
3043 Vol. Cont. and Switch 
5010-4 Line Cord 
7003C-5 Speaker 
4180 Cabinet Back 

TUBES 
1 35W4 
1 60C5 
1 12AT6 
1 12AU6 

IVORY CABINET 4181-1 
WALNUT CABINET 4181-2 

IVORY TUNING KNOB 4178-1 
WALNUT TUNING KNOB 4178-2 
IVORY VOLUME KNOB 4179-1 
WALNUT VOLUME KNOB 4179-2 

MODEL G-404 
SUPERHETEROOVNC AC/DC 
RANCC; B3S-1700 KltOCYCUM 

VOLTS CTCLEB WATTB 
105-120 25 

000 O 
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MODEL D-5] 

This model is a five tube superheterodyne receiver with full 
automatic yoliane control. A self-containea loop tenna is incor- 
porated which makes the use of an antenna unnecessary. The range 
coverage is 525-1720 kilocycles. The receiver has been designed 
to operate at 105-125 volts, 40 - 60 cycles A.C.-D.C, unless other- 
wise specified. 

OPERATION: 
Insert the reccivcrline cord plug in electric outlet. Turn 

left knob in a clockwise direction. Allow approximately one 
minute for the tubes to heat up and receiver is then ready for 
operation, 

M0TE' If the receiver is being operated on D.C. and no signals are 
heard after it has been turned "on" for one minute, reverse the 
line plug. 

ANTENNA: 
The receiver operates satisfactorily without an antenna. If 

additional pick-up is desired, an antenna may be connected by 
following instructions on cabinet back. 

VOLUME CONTROL! 
The left knob of the receiver is used as the power switch and 

volume control. Rotation of this knob in a clockwise direction 
turns the receiver "on". Further rotation in this direction 
increases the volume. 

STATION SELECTOR: 
The ri^ht hand knob operates the tuning in of stations and 

pointer. use and accuracy in tuning is provided because of a 
reduction drive. 

IMPORTANT: 
Since the "looptenns" used has a directional effect, it may 

be found necessary to change the angle of the receiver. 

1045 Looptenna 
oscillator coil 

wytmrnm ist i.f. coil 
2nd detector coil 

2000A paper condensers 
Ccryyi 20129 condensers 

c.vcomb, electrolytic 
20I7QHB var. condenser 

TUBES 
1 35W4 
1 50B5 
1 12AT6 
1 12BA6 
1 12BE6 

3000 34 W. resistors 
3001 2 W. resistors 
3002 vol. cont. and switch 
5000 line cord 
7003 speaker 
9050 shaft 
9818 bushing 
9762 drive spring 
120 dial cord 

CABINET 4053 
KNOB 40 5 5 A 
BACK 4059 
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MODEL D-519 
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MODEL D-5 

Tube No. 

VI 

VOLTAGE CHART 

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

-10V 0 10V 22V +80V +80 -1 

-1.1V 0 32V 20V +80V +80 0 

-0. 7V 0 0 10V -0. 5V 0 +30 

0 +4.5V 32V 78V +110V +80 

75V 117V 117VA< p« -/ +110V 

All measurements with respect to chassis use Precision VTVM. 

RESISTANCE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 

VI 24K tm UQ 2012 5 OK 50K 

V2 3meg 0 30fi 2012 400K 300K 

V3 4. 7meg 0 1212 400K 0 

V4 500K isoa 30fl 8012 400K 300K 

V5 NC NC 8012 11012 11012 NC 

Pin 7 

TOOK 

NC 

500K 

All measurements with respect to chassis use Triplet VTVM Model 650 

RESISTORS 

R1 22KJ2 
R2 100n 
R3 2. 2 meg 
R4 4. 7 meg 
R5 1/2 meg Vol. Cc 
R6 470Kn 
R7 470KU 

R8 150fi 
R9 1500K 

COILS AND TRANSFORMERS 

ui 

LF. Coil 
Audio Output Transformer 

CAPACITORS 

CIA, B 
C2,C3 
C4 
C5 
nc v 
C7 
C8 
C9 
C10A, B 
Cll 

Variable Condenser 
Trimmer 
. 05mf 200V 
220mmf 

r\nc~*r 

lOOmmf 
. Olmf 
. 02mf 400V 
30mf 150V 
. 05mf 400V 
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MODELS 602A, Ch. 120072A; 602B, Ch. 120072B; 6020, Ch. 12010: 

DESCRIPTION 

If rcfplarwnemn aj't; miseip or tlic wiring m th« 
r-f section of the circuit, the receiver should be care- 
fully realigned. The position of tuned circuit compon- 
ents and connecting leads is critical. Carefully dress all 
leads after part replacement to correspond to the original 
position. 
For operation on d.c. it may be necessary to reverse the 
line plug for proper polarity. 
The color coding of the output transformer leads is as 
follows: 
Plate—blue Rectifier cathode—red 

TYPE: Single band (FM) superheterodyne 

FREQUENCY RANGE: 88-108 mc. 

INTERMEDIATE FREQUENCY: 10.7 mc. 

TYPE OF TUBES: 
1—6BJ6, A r-f amplifier 
1^—I2BA7, converter 

^ j 1—12BA6, first i-f amplifier 
'V 1—12BA6 or 6BJ6, A second I-f amplifier 

WH 1—12S8Gr, ratio detector, a.v.c., a-f amplifier 
1—35B5, power output 

WBSF 1—35W4. rectifier 
POWER SUPPLY: A.c. or d-c. 
VOLTAGE RATING: 105-125 volts 

jr POWER CONSUMPTION: 30 watts 
CURRENT DRAIN: .25 amp. at 117 volts a.c. 
A Chassis 120102A only. 

GENERAL NOTES 

1 be' ca'te* Power supply filter—brown 
t compon- 4- An internal power line antenna is provided for FM re- 
, dress all ception in relatively strong signal areas. The line cord 
te original should be completely uncoiled for effective operation of this antenna. An external dipole antenna is recommended 
reverse the ^or ma*imi^m FM operation. To connect the dipole, re- move the wire from the screw terminal art the rear of the 

i ■ .. chassis marked "A" and connect the dipole leads to "A" is as >n(| "O", 
5. A ground connection is not required for operation of 

—red this receiver. 
ALIGNMENT PROCEDURE 

To position pointer, turn variable condenser fully closed and set pointer to reference mark at low-frequency end of d{al. 
Volume control should be set at maximum position; output of signal generator should be bo higher than necessary to 
obtain an output reading. Use an insulated alignment tool for all adjustments. 
For step 2 in alignment with AM signal generator, connect two 100 K resistors in series from point "B" to ground. 
For alignment with FM signal generator, use frequency modulated signal with 60-cycle modulation and 450 KC sweep. Use 
120 cycle sweep voltage in scope for horizontal deflection. 
RATIO DETECTOR AND IF ALIGNMENT USING AM SIGNAL GENERATOR AND VTVM 

DUMMY SIGNAL SIGNAL RADIO I r-ONNFrT 
/^TENNA GENERATOR GENERATOR DIAL vrvXi ADJUST REMARKS 4 GOUPLTNG FREQUENCY SETTING VTVM   

.005 mfd. High side to pin 
1 (grid) of V3, 

second i-f. Low 
   side to chamis. 

.005 mfd. n 

10.7 MC 
(Unmodu- 

lated). 

.005 mfd. 

.005 mfd. 

High side to pi* 2 
(ose. grid) or VI, 
convorter. Lew tide 

(e chassis Disconnect 
Internal antenna load from term, rtrlp. 

CONNECT 
VTVM ADJUST REMARKS 

Connect <Lc. 
probe to point 
"B". Common 

to chassis. 

A2 (Bot- 
tom ©f 

ratio dot. 
trans. T3). 

Adjust for maximum 
output. 

Connect d.c. probe 
to point "A". Common to 

pmctlen of two 100 K resistors connected be- 
tween "B" end chossfs. See 

Note 3. 

Al (Top 
of ratio 

det. trans. 
T3). 

Adjust for minimum 
output. 

Connect d.c. probe to point 
B". Comma* 
to chassis. 

A3, A4 
(2nd i-f 

trans. T2). 

Adjust for maximum 
output. 

ft AS, A6 
(1st i-f 

trans. Tl). 

Adjust for msximnm 
output. Continue with 

r-f alignment. 

RATIO DETECTOR AND IF ALIGNMENT USING FM SIGNAL GENERATOR AND SCOPE 

ANTENNA 
SIGNAL J SIGNAL RADIO 

GtsNtsRAiOK | GblNbRAlOK UiAL 
COUPLING FREQUENCY SETTING 

CONnvPCT 
SCOPE Aujusi 

.005 mfd. High side to pin 10.7 MC Tuning cond. 
1 (grid) of V3, (450 KC. fully open, 
second i-f Low sweep), 
side to chassis. 

Vertical Input A2. Al 
mMor'te1 point (Ratio det. 
"A". Com ate* trans. T3). 

.005 mfd. High side to pin 2 osc. grid of Vt, 
converter. Low aide 

to ehottis. Discon- nect Internal anten- 
na load from term, 

strip. 

Vertical input 
across voice 

coiL 
A3, A4, 
A3, A6 

(2nd & 1st 
i-f trans. 

T2 8C Tl). 

KBMAKKS 

AdHist A2 for max. am- pHtude and linearity of 
double "S"-*hapad response curve. Adjust Al to Move 
cross-over point to confer a# 

pattern (equal sections 
above and below Inter-  section).  

Ad lust for maximum am- 
plltude and symmetry of slna wava output. 

Continue with s.f. 
alignment. 
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ANTENNA 
DUMMY 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

RADIO 
DIAL 

SETTING 
CONNECT 

VTVM ADJUST 

1 190 ohm re- 
sister In series 

with each 9«n. lead. 

High side to term. 
"a"; low tide to 
term. "G" «t rear 

of chassis. 

108.0 MC 
(Unmodu- 

lated). 

Tuning cond. 
fully open. 
(108.0 MC). 

Connect d.e. probe 
to "B". Com- mon to chassis. 

A7 (Trim- 
mer cond. 

C4). 

> n » 106.0 MC. Tune for maxi- 
mum deflec- 

tion. 

H AS (Trim- 
mer cond. 

C3). 

Adjtut for maximum 
output. 

INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS 

Voltag* readings are in volts and resistance readings in ohms unless otherwise specified. 
All measurements made with voltohmysf. 
Socket connections are shown as bottom views. 
Measured values ore from socket pin to common negative, unless otherwise specified. 
Line voltage maintained at 117 volts for voltage readings. 
Nominal tolerance on component values makes possible a variation of ± 15% in voltage and resutanca readings. 
Volume control at maximum, no signal applied, for voltage measurements. 

VOLTAGE READINGS 

SYMBOL 

12BA7 98 

12BA6 -3 
12BA6 or 
6BJ6A 
12S8GT 
35B3 0 
35W4 NC 
6BJ6A 0 

PIN 2 PIN 3 

(26 AC 
|I9ACA 
(26AC 
tl9ACA 

30 AC 
82 AC 
43 AC 

(38 AC 
143 ACA 

13 AC 
0 
82 AC 
117 AC 
49 AC 

SYMBOL 

RESISTANCE READINGS 

PIN 4 

IK* 

2.2 Meg. 

2.2 Meg. 
620K 
470K 

USB 
PIN 6 

(50 AC 
(31 ACA 0 

92 92 

92 92 
-.5 50 
110 
115 AC 
92 

92 
NC 
92 

PIN 5 PIN 6 

(50 
(34A 0 

1000* 1000* 

1100* 1100* 
620K 550K* 
160 1000* 

(164 
(146A 
1000* 

NC 
1000* 

SYMBOL TUBE 
TYPE 

Vl 
V4 

12BA7 
12S8GT 

PIN 9 
or CAP 

11 RESISTANCE 

PIN 8 PIN 9 
or CAP 

0 
0 

1000* 
4 Meg- 

13 AC 
NC 
116 
0 

• Measured to Pin 7 of V6, 35W4 
NC—no connection; 
K=lCilohtn; 
Meg.=mcgohm. 
A Chassis 120102A only. 

U CONOENSER 
v PULLEY 

DIAL CORD DRIVE 

 DRIVE SM*FT 

GUIDE PIN 

TUBE LOCATIONS 

o o ooo 
35B5 6BJ6 12BA6 6BJ6 35W4 

12S8GT ^ 1 1 v VV»RA7 

FRONT 
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MODELS 602A, Ch. 120072 
602B, Ch. 120072B; 602C, C 
120102A 

Iff- 
_0_® , y/fy^V _ 

$ tc-1 1 

cr 
OOI ' 

/ 
/ 

/ 
/ 

/ " 

WSi. 0051/hi 009 

J >100 > 1.2 ME( 

iJ C5 - 
SMMF 

V6 
*,« 35VM CM 

M! 
-r- cit > 500 «?0«« MM. 

I2B*6 IZBAC IZSBOI 

_ A3 3 A T e 
X-*- CJ6 -p C29 005 _] 005 

CHASSIS I20072A—MODEL 602/ 

il z>. 

IV 

I2BA6 I29A6 I2S9&1 
 A ^ CHASSIS 120072B—MODEL 602B 
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MODELS 602A, Ch. 120072A; 602B, Ch. 120072B; 602C, Ch. 120102A 
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CHASSIS 120102A—MODEL 602C 

DESCRIPTION Symbol 1 TPart No. DESCRIPTION 

Part of 
2 

50 
90 
90 
50 

340250 
340250 
340210 
370090 

M 

J583205A# 

♦ Chauu X20072A only A Chauia 120102A omy 
# Cbassu 120072B only 

" Replace with part having Mine number, 
t Specify part numbers when ordering. 

tPart No. DESCRIPTION 
Cabinet, maroon plastic 
Speaker grille 
Dial backplate 
Pointer 

CABINET AND DIAL PARTS 
tPart No. DESCRIPTION 

460088 
330002 
2fl0055 
587040 

Knob, plastic 
Dial cord (31*) 
Drive shaft 
Dial drive sprin 
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MODEL 695B 
CHASSIS 120146-B 

DESCRIPTION GENERAL NOTES 

TYPE: Single-band superheterodyne, vith clock-timer 
and appliance outlet. 

FREQUENCY RANGE: 540-1620 kc. 

TYPE OF TUBES: 

V-l—12BE6, oscillator mixer 
V-2—12BA6, first i-f amplifier 

V-3—12AT6, detector, a-f amplifier 

V-4—50C5, A. F. output 

V-5—35W4, rectifier 

POWER SUPPLY; A.C. 60 cycles only 

VOLTAGE RATING: 115 volu. 

POWER CONSUMTTON: 32 watts. 

50C5 

1. If replacements are made or the wiring disturbed in 
r-£ section of the circuit, the receiver should be caref 
realigned. 

2. This mode! has a self-contained antenna and does not 
quire additional antenna connections. For permanent hi 
installations, however, if it is desired to improve recepi 
of weak stations, an additional outdoor antenna may 
used. For this purpose a lead has been brought out in 
rear. Use no ground connection. 

3. The self-contained loop antenna operates at maximum 
ficiency when its position is at right angles to the bn 
casting source. It is important, therefore, once the stai 
is tuned in, to rotate the cabinet back and forth throug 
quarter of a circle (90 degrees), leaving it at the poir 
where the station is received with maximum volume. 

4. Appliance outlet and radio on-off switch located in 1: 
of chassis. For information on clock applications 
instructions supplied with set. 

® 0 ® V-3) 35W4 

I2BA6 

V-4) I2BE6 

V-5) I2AT6 

955354 

Fig 3. TUBE LOCATION DIAGRAM OF CHASSIS 120146-B 
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MODEL 695B, 
Ch. 120146-B 

ALIGNMENT 

To s^t pointer, lurn variablf condenser fully closed and set pointer at mark near top end of dial backplate. Use isolation 
transformer if available. If not, connect a 0.1 mfd. condenser in series with low side signal generator and chassis. Volume control 
should be at maximum position; output of signal generator should be no higher than necessary to obtain an output reading. Use 
an insulated, alignment screwdriver for adjusting. 

DUMMY 
ANTENNA 

001 mfd. 

2 200 mmfd. 

200 mmfd. 

SIGNAL 
GENERATOR 
COUPLING 

High side to 
stator of rear 
section of tun- 
ing condenser. 

Low side to 
chassis. 

High side to 
external an- 
tenna lead. 

Low side to ex- 
ternal ground 

lead. 

High side to 
external an- 
tenna lead. 

Low side to ex- 
ternal ground 

lead. 

SIGNAL 
GENERATOR 
FREQUENCY 

1620 kc 

1400 kc 

RADIO DIAL 
SETTING 

Variable con- 
denser fully 

open. 

Variable con- 
denser fully 

open. 

Tune for maxi- 
mum output. 

METER 
OUTPUT 

Across voice 
coil. 

Across voice 
coil. 

Across voice 
coil. 

ADJUST 

Al, A2, 
A3, A4 

REMARKS 

Adjust for maximum 
output. 

Adjust for maximum 
output. 

Adjust for maximum 
output. 

VOLTAGE READING FOR CHASSIS 120146-B 

SYMBOL TUBE 
12BE6 

1 PIN 1 
i —6.3 DC 

12BA6 i —.8 DC 
12AT6 1 —.9 DC 
50C5 5.5 DC 
35W4 0 

PIN 3 iPIN 4 PIN 5 PIN 6 PIN 7 
24 AC 12 AC 90 DC 90 DC —.8 DC 
24 AC 36 AC 90 DC 90 DC 1 DC 

0 12 AC —.8 DC —.8 DC 38 DC 
80 AC 36 AC 0 90 DC 110 DC 
80 AC 117 AC 115 AC 110 AC 120 DC I 

RESISTANCE READING FOR CHASSIS I20I46B 

SYMBOL 
12BE6 
12BA6 
12AT6 
50C5 
35W4 

300,000 
300,000 
4 meg. 
300,000 

120 

2,400 
4 meg. 
10 meg. 

150 
N.C 

0.4 
0 
0 

470,000 
N.C. 

VOLTAGE AND RESISTANCE READING INSTRUCTIONS 

Voltage readings are in volts and resistance readings in ohms unless otherwise specified. 
D-C voltage measur^incrits-arc at 20,000 oHms per voltj voltage at 1^000 oKm# per volt. 
Measured values are from socket pin to common negative. 
Line voltage maintained at 117 volts, 60 cycles for voltage readings. 
Normal tolerance on component values makes possible a variation of ± 15% in voltage and resistance reading*. 
Volume control at maximum, no signal applied for voltage measurements. 
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MODEL 695B, 
Ch. 120146-B 

CHASSIS PARTS LIST (Chossis 120146-6) 

900084 

Pt. of C ], 
Pt. of C-ll 

923554 

470310 

923524 
923554 
922200 

925212 

DESCRIPTION 

Vorioblo Capocito» - r.f. Soction 
Voriabl® Capacitor - 05c. Soction 
Trimmor - r.f. Soction 
Trimmor - osc. Soction 

.05 mf. Popor 40 
220 n>mf. 

.002 mf. . Multiple Condenser 
220 mmf, 

.005 mf. 
.02 mf. Paper 
.05 mf. Paper 

.047 mf. Paper Molded 
50 mf. Electrolytic 
50 mf. Electrolytic 

PART 
!gg NO. DESCRIPTION 

R-4 351452 10 megohm. Carbon !6WiZ)% 
R-5 351132 470,000 ohm. Carbon !6W±20% 
R-6 351132 470,000 ohm. Carbon 
R-7 340292 150 ohm. Carbon !6W±10% 
R-8 340072 18 ohm. Carbon Yi*± 10% 
R-9 380532 1,500 ohm. Carbon ^Wt20% 
R-10 120 ohm. Carbon ^W+10% 

P aper 
Paper 

Paper Molded 
Electrolytic 
Electrolytic 

L-l 700062 
L-2 716064 

M-l 470672 

P-l 583036 

R-l Pt. of L-2 

ESI 351332 
390186 

Loop Antenna & Bock 
Oscillator Coil 

[Lino Cord & Plug 

22,000 ohm. Carbon I6W±10% 
3.3 megohm. Carbon ^W±20% 

500,000 ohm. Volume Control 

CABINET PARTS LIST FOR (Model 695B) 
1 modelI L 

695B DESCRIPTION p, 

140 430 Cabinet - (Mottled Br.) 

LIST 
PRICE 

140432 Cabinet - (Ivory) 

470672 Clock Movement 

460242 Crystal - Clock 

450124 Knob - Radio - (Mottled Br.) 

450123 Knob - Radio ■ (Ivory) 

i460245 Switch Knob - Clock 

280181 Time Sot Knob • Clock 

542069 Speed Nut - Crystal 

INSIDE 

Speaker - PM - 4 " 

On - Off Switch - Radio 

I st I.F. Transformer 

2nd I.F. Transformer 

Output Transformer 

Vacuum Tube - 128E6 
Vacuum Tube - 126A6 
Vacuum Tube - 12AT6 
Vacuum Tube • S0C5 
Vacuum Tube - 35W4 

Appliance Outlet 

CLOCKWISE 
CLOSED 

POINTER 

—• 4 TURNS 
"OUTSIDE 

TUNING 
SHAFT 

DIAL CORD DRIVE 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE Fig 2. DIAL CORD STRINGING MODEL 69SB 
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MODEL 703B, C\ 
120097-B,120108 

MODEL 703B 

DESCRIPTION 

TYPE: Model 703B is a Single band superheterodyne re- 
ceiver with a 3-speed automatic record changer. 

FREQUENCY RANGE; 540-1620 kc. 

TYPE OF TUBES: 

Models 703B — chassis 120097B 

1—12BE6, converter 

1—12GA6, i-f amplifier 

1 — 12AT6, detector, a.v.c., a-f amplifier 

1—50B5, power output 

1-35W4, rectifier 

POWER SUPPLY: 115 volts, 60 cycles a.c. only 

POWER CONSUMPTION-50 watts. 

GENERAL NOTES 

1. This model is equipped with an automatic record changer 
that plays 33-1/3, 45 and 78 rpm records, using a cart- 
ridge type needle. 

2. If replacements are made or the wiring disturbed in the 
r-£ section of Model 703B, the receiver should be care- 
fully realigned. 

3. Model 70313 has a self-contained antenna and does not 

require an additional antenna. For permanent installa 
tions, however, if it is desired to improve reception o 
weak stations, an additional outdoor antenna may be coi 
nected to the colored lead at the re« of the cabinet 

4. The self-contained loop antenna has directional propel 
ties. It is important, therefore, once a station is tunei 
in, that the cabinet be rotated back and forth through 
quarter-turn and left at that position where maximui 
volume is obtained. 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 
1. Voltagw indicated arc positive d.c., rniitances are in ohms, unless otherwise indicated. 
2. Measurements made with voltohmyst or equivalent. 
3. Line voltage maintained at 120 volts a.c. for voltage measurements. 
4. Socket connections are shown as bottom views, with measurements from pin to common negative. 
5. Volume control at maximum; radio-phono switch in radio position; no signal applied for Model 703B measurements. 
6. Nominal tolerance on component values makes possible a variation of ± 15% in voltage and resistance readings. 
7. On the diagrams, upper values are voltage; lower values are resistance. NC denotes no connection, K is kilohms, MEG 

megohms, INF. is infinity. Resistances marked * are measured to pin 7 of rectifier (B-H. 

ALIGNMENT INSTRUCTIONS — MODEL 703B 

1. To position pointer, turn variable condenser tully closed and set pointer to reference mark at low-frequency end of c 
backplate. 

2. Use isolation transformer if available. If not, connect a .1 mfd. condenser in series with low side of signal genera 
and B—. 

3. Volume control should be at maximum position; radio-phono switch in radio position- Output of signal generator sho 
be no higher than necessary to obtain an output reading. Use an insulated screw driver for adjusting. 

JULY 18, 1951 
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MODEL 703B, Ch. 
120097-B,120108-B 

REMARKS 

Variable 
tonderuer 

fully c-pen 

Across voice 
coil. 

Adjust for tnaximuoi 
output. If isolation trans- 
former is not used, re- 
duce dummy ant. to 

.001 mfd. to reduce hum 
modulation. 

200 mmf. 

200 mmf. 

Form loop of 
several turns 
and radiate 
signal into 

receiver. 

1620 KC 

1400 KC 

ft Across voice Trimmer C-4. Adjust for maximum 
coil. (Osc.) output. 

Tune for Across voice Trimmer C-3. Adjust for maximum 
maximum coil. ■ (Ant.) output. 
output. 

a o 
0* 
.2 

26 MEG 

SB 
m m 'i 

FIG. 2—VOLTAGE AND RESISTANCE CHECK CHART (CHASSIS I20097B) 

▼ _ 
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MODEL 703B, Ch. 
120097-B,120108-B 

CHASSIS PARTS LIST (CHASSIS - 120097-B) 

Symbol Part No. DESCRIPTION 

onnnfifi Variable Condenser-Tuning 
Variable Condenser-Oscillator 

Pt. of C-l Trimmer 
Pt. of C-2 Trimmer 
Pt. of T-l 
Pt. of T-l 
PL of T-2 
PL of T-2 

220 MMF) 
470310 

5000 MMF) 

923S54 
925163 
923554 
923554 
923554 
923315 
923713 

.05 MF Paper 400V 
50 MF 
50 MF Electrolyt ic 150V 

150 V 
.05 MF Paper 400V 
.05 MF Paper 400V 
.05 MF Paper 400V 

.1 MF Paper 200V 
.001 MF Paper 600V 

(Chassis 120108B only) 
.01 MF Paper 400V 

(Chassis 120097B only) 
C-18 PL ofL-2 2.2 MMF 

716061 
700064 
583028P 
505015 

Oscillator Coil 
Loop 
Line Cord & Plug 
Pickup Plug 

Price 
List Symbol Part No. 

2.75 R-2 Pt. of L-l 
R-3 340272 
R-4 351332 

R-5 510069-1 
R-6 351452 

R-7 351132 
K-8 351132 

.75 R-9 340292 
R-10 370492 
R-ll 370152 

.25 SP-l 180052 
1.45 SW-1 PL of R-5 
.25 SW-2 Pt. of R-S 
.25 SW-3 510068 
.25 
.25 T-l 720055 

T-2 720055 
.25 T-3 734055 

.25 V-l 800525 
V-2 800524 
V-3 800523 

.95 V-4 800527 
1.29 V-5 800526 
.60 V-6 807000 
.10 

X-l 585051 
X-2 508003 

V4W *10% 
tfW ±10% 

ViW ±20% 
Control 

VSW ±20% 
ViW ±20% 
WW ±20% 
ViW ±10% 
1 W ±10% 

DESCRIPTION 

22,000 Ohm Carbon 
120 Ohm Carbon 
3.3 Megohm 

Carbon 
500,000 Ohm Volume 

10 MegoTi m 
Carbon 

470,000 Ohm Carbon 
470,000 Ohm Carbon 

150 Ohm Carbon 
1,000 Ohm Carbon 

39 Ohm Carbon 

PM Speaker - S" 

Tone Control Switch 

Ist LF. Transformer 
2nd LF. Transformer 
Output Transformer 

Vacuum Tube - 12BE6 
Vacuum Tube - 12BA6 
Vacuum Tube - 12AT6 
Vacuum Tube - SOBS 
Vacuum Tube - 35W4 
Dial Light 

Cable & Socket Assy. - Motor 
Pickup Socket 

PRICES SUBJECT TO CHANGE W1THUUT NOTICE 

CABINET PARTS LIST (MODEL 703B) 

DESCRIPTION 
DRIVE . 

SHAFT 

PRICE 
LIST 

3-i TURNS 

CONDENSER 
FULLY CLOSED 

DIAL CORD DRIVE 

FIGURE 3- DIAL CORD STRINGING, MODEL 703B 

140438 Cabinet 90.00 
.50 

65.00 
8.20 

470092 Lid Support 
Record Changer (3-Speed) 
Cartridge for Record Changer 
Needle for Cartridge 
Knob Assembly 

819063 
960143 
960147 
450099S 

1.00 
.30 

450064 Knob - Control .25 
450063 Knob • Radio - Phono .25 
587011 
520156 
410863 
700064 

Spring Insert - Knobs 
Glass Dial 
Dial Holder 
Loop Antenna 1.29 

subject to change without notice. 
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DESCRIPTION 
TYPE: Single-band (AM) superhccerodyne. 
FREQUENCY RANGE: Broadcast 540-1620 kc 
TYPE OF TUBES: 

V-1--12BE6, converter 

V-2—12BA6, i-f amplifier 

V-3—12AT6, Of 12AV6, detector, a.v.c. a-f amplifier 

V-4—50C5. or 50B5 power output 

V-5--35W4, rectifier 
POWER SUPPLY: A.C. « D.C. 

VOLTAGE RATING: 105-125 volts. 

POWER CONSUMPTION: 30 watts. 

CURRENT DRAIN: 0.24 amp. at 117 volts a.c. 

GENERAL NOTES 

1. If leplaceraents arc made or the wiring disturbed in tlv 
r-f section of the circuit, the receiver should be care 
fully realigned. 

2. In operating the receiver on d.c., it may be neecssar 
to reverse the line plug for correct polarity. 

3. Model 706B has a self-contained antenna and does no 
require additional antenna connections. 

4. The self-contained bar type antenna operates a 
maximum efficiency when its position is pointing t' 
the broadcasting source. It is important, therefore 
once the station is tuned in, to rotate the cabine 
back and forth through a quarter of a circle (9 
degrees), leaving it at the position whete the scatio 
is received with maximum volume. 

ALIGNMENT INSTRUCTIONS 

Use isolation transformer if available. If not, connect a .1 mfd. condenser in series with low side of signal generator and E 
Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain 
output reading. Use an insulated screw driver for adjusting. 

DUMMY 
ANTENNA 

SIGNAL SIGNAL RADIO 
GENERATOR GENERATOR DIAL 
COUPLING FREQUENCY SETTING 

High side to 
grid (pin 7) 

of VI (12BE6). 
Low side to 

U - 

Form loop of 
several turns 
and radiate 
signal into 

receiver 

455 KC Variable 
condenser 
fully open. 

OUTPUT 
METER 

Across voice 
coil. 

ADJUST 

T2,Tl 
(A3, A4, 
Al, A2) 

1620 KC 

1400 KC 

Across voice Trimmer C-4 
coil. (Osc.) 

REMARKS 

Adjust for maximum 
output. If isolationtran 
former is not used, re 
duce dummy ant. to 

.001 mfd. to reduce hu 
iTiCKi Li Id C iOfi. 

Adjust for maximum 
output. 

Tune for 
maximum 
output. 

Trimmer C-2 Adjust for maximum 
(Ant.) output. 



MODELS 706B, 707B, 
Ch. 120156-B CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 

1. Voltages indicated are positive d.c., resistances are in ohms, unless otherwise indicated. 
2. Measurements made with voltohmyst oc equivalent. 
3. Line voltage maintained at 117 volts a.c. for voltage measurements. 
4. Socket connections are shown as bottom views, with measurements from pin to common negative. 
5. Volume control at maximum; no signal applied for voltage measurements. 
6. Nominal tolerance on component values makes possible a variation of i 15% in voltage and resistance readings. 
7. On the diagram, upper values are voltage; lower values arc resistance. NC denotes no connection, K is kiiohms, 

MEG is megohms. Resistances marked • are measured to pin 7 of rectifier (B +). 

VOLTAGE READINGS FOR CHASSIS 120156-B 

95 
95 
0 
95 

112 AC 

SYMBOL 

RESISTANT READINGS FOR CHASSIS 120156-B 

SYMBOL 
12BE6 
12BA6 4 MEG 

• In some models 12AV6 may be used as alternate for 12AT6. 
• The 50C5 may be substituted with a 50B5 but only when the alternate circuit is used shown in schematic diagram. 

VOLTAGE AND RESISTANCE READING INSTRUCTIONS 

1. Line voltage maintained at 115 volts for voltage readings. 

2. D.C. and A.c. voltages measured with V.T.V.M. * All n^asutemenrs measured with band switch on broadcast. 

3. Measured values arc from socket pin to B neutral. 5".Volume control at maximum, no signal applied for voltage measurements 

& # 

0^ 
® v, ® 

BOTTOM VIEW 



MODELS 706B, 707] 
Ch. 120156-B 
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MODELS 706B, 707B, 
Ch. 120156-B 

CHASSIS PARTS LIST (Chassis 120156-B) 

SYM- 
BOL 

PART 
NO. DESCRIPTION LIST 

PRICE 
SYM- 
BOL 

PART 
NO. DESCRIPTION 

900086 
PT. ofC-l 
PT. of C-! 
PT. ofC-l 
PT. of T-l 
PT. of T-l 
PT. of T-2 
PT. of T-2 

923554 

Variable Capacitor - R.F. Sec. 
Trimmet R.F. Sec. 
Variable Capacitor - Osc. Sec. 

Pan 
of 

923024 

923524 

925218 

923554 
923315 

700066 
716071 

583057P 

Trimmer 

.05 mfJ 
220 nunf 
.002 mf 
250 mrof 
250 mmf 
.005 mf 

.02 mfd 

.30 mf ] 

.50 mf J 

.05 mfd 

. I mfd 

Osc. Set 

Paper 

R.C. Coupling 
Unit 

Paper 

Electrolytic 

Paper 
Paper 

400 V 

400 V 

150 V 

400 V 
200 V 

Loop Aatenoa Assembly - Ferrite 
Oscillator Coil 

Line Cord & Plug 

3.25 

.25 

-25 

1.85 

.25 
• 25 

1.85 
• 95 

R-l 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 

SP-I 

SW-1 

T-l 
T-2 
T-3 

V-l 
V.2 
V-3 
V-3 
V-4 
V-4 
V-5 
V-6 

Pt. of L-2 
340272 
351332 
390195 
Part 

of 
923024 
340292 
380552 
340072 

180084 

Pt.ofR.4 

720033 
720033 

Pt.ofSP-l 

800525 
800524 
800523 

or 800054 
800032 

or 80052 7 
800526 
807000 

22,000 ohm Carbon 
120 ohm Carbon ±10% 
3.3 megohm Carbon V{N ±20% 

500,000 ohm Volume Control 
6.8 c t„uii||n(. 

Unit 
470,000 ohm 
470,000 ohm 

150 ohm 
1,500 ohm 

18 ohm 

Carbon 
Carbon 
Carbon 

V& tto% 
IW ±20% 

■/jW ±10% 

Speaker - P. M. • 4'' (with Output Trans.) 

On-Off Switch 

1st I.F. Transformer 
2ih1 l.F. Transformer 
Output Transformer 

Vacuum Tube 
Vacuum Tube 
Vacuum Tube 
Vacuum Tube 
Vacuum Tube 
Vacuum Tube 
Vacuum Tube 
Pilot Light 

12BE6 
12BA6 
12AT6 
12AV6 
50C5 
50B5 
35W4 

Prices subject to change without notice. 

CABINET PARTS LIST 706B - 707B 

140450 
140450A 
1404 50B 

140450A 
| 140450B 

140450D 
140450C 
140450D 

140450E 
140450F 
140451 

140450E 
140450F 

460274 

140452 
140452A 

460)11 

583037P 
807000 
700066 

5830)7P 
807000 
700066 

DESCRIPTION LIST 
PRICE 

Cabinet Body - Walnut 1.70 
Cabinet Body - Ivory 2.50 
Cabinet Body -'Gtey 2.50 
Cabinet Body - Maroon 2.50 
Cabinet Body • Pink 2.50 
Cabinet Body • Gtmmetal 2.50 
Cabinet Body • Yellow 2.50 
Front Plate • Sprayed Gold .60 
Front Plate - Gold & Silver 1.60 
Front Plate - Gold and Ruby 1.90 
Knob Tuning .50 
Knob Tuning .50 
Knob - Volume .10 
Spring - Knob .02 
Fastener • Front to Body .02 
Cabinet Back .10 
Baffle .10 
Baffle .40 
Speaker - P.M. 4" 

(with Output Ttaosformer) 5.95 
Line Cord & Plug .80 
Pilot Light .C9 
Loop Antenna Assembly • Fcnite 1.85 

a 
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DESCRIPTION GENERAL NOTES 

TYPE: Single-band superheatcrodync, with clock-timer and 
appliance outlet. 

FREQUENCY RANGE: 540-1620 kc. 

TVPE OF TUBES: 

V-1 — 12BE6, oscillator mixer 

V-2 — 12BA6, first i-f amplifier 

I. If replacements are made or the wiring disturbed in 
r-f section of the circuit, thje receiver should be ci 
fully realigned. 

2. This model has a self-contained antenna and does 
require additional antenna connections. For perman 
home installations, however, if it is desired to impr 
reception of weak stations, an additional outdoor 
tenna may be used. For this purpose a lead has b 
brought out in the rear. Use no ground connection. 

V-3 - 12AT6, detector, a-f amplifier 

V-4 - 50C5, A. F. output 

V-5 - 35*4, rectifier 

POWER SUPPLY: A.C. 60 cycles only 

3. The self-contained bar loop antenna operates at nu 
mum efficiency when it is pointed toward the brc 
casting source. It is important, therefore, once 
station is tuned in, to rotate the cabinet back and f< 
through a quarter of a circle (90 degrees), leaving 
at the position where the station is received with mi 
mum volume. 

VOLTAGE RATING: 115 volts. 4. Appliance outlet and radio on-off switch located in h 
ALIGNMENT chassis. For information on clock applications 

POWER CONSUMPTION: 32 watts. instructions supplied with set. 
Pointer will be correctly set whan tuning gang ia fully open and notch or rim of pointer pulley is in line with mark 

pointer pulley mounting bracket. (See Figure 2.) Use isolation transformer if available. If not, connect a 0.1 mfd. condeo 
in series with low side signal generator and chassis. Volume control should be at maximum position; output of signal genera 
should be no higher than necessary to obtain an output reading. Use an insulated alignment screwdrivet for adjusting. 

DUMMY 
ANTENNA 

1 0.001 mfd. 

2 

3 200 mmfd. 

SIGNAL 
GENERATOR 

COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

RADIO DIAL 
SETTING 

METER 
OUTPUT ADJUST REMARKS 

High side to 
stator of rear 

section of tun- 
ing condenser. 
Low side to 

chassis. 

455 kc Variable coo- 
denser fully 

open. 

Across voice 
coil. 

Adjust (or maxi 
output. 

High to 
external an- 
tenna lead. 

Low side to ex- 
ternal ground 

lead. 

1520 kc Variable con- 
denser fully 

open. 

Across voice 
coil. 

A5 Adjust for maxi 
output. 

High side to 
external an- 
tenna lead. 

Low side to ex- 
ternal ground 

lead. 

1400 kc Tune for maxi- 
mum output. 

Across voice 
coil. 

A6 Adjust for maxi 
output. 
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EMERSON PAGE 2: 

MODEL 7CH 
Ch. 120154- 

DESCRIPTION 

MODEL 
TYPE: Portable (battery operated) superheterodyoe. 

FREqUENCY RANGE: 540-1600 kc. 

TYPE OF TUBES: 
1— 1R5, converter 
1_1U4I i-f amplifier 
I-1U5, detector, a.v.c., a-f amplifier 
1-3,V4, power output 

POWER SUPPLY; "A" and "B" batteriea. 

VOLTAGE RATING: 
"A" Battery-1.5 volts 
"B"' Battery—67.5 volts 

CURRENT DRAIN: 
"A" Battery-0.20 amp. 
"BM Battery-0.0075 amp. 

GENERAL NOTES 

1. If replacements are made in the r-f section of the < 
cuit, the receiver should be carefully realigned. 

2. The receiver has a self-contained antenna and d< 
not require additional antenna or ground connection. 

3. The self-contained bar type antenna has directio 
properties. It is important, therefore, once the stat 
is tuned in, to rotate the cabinet back and fo 
through a quarter of a circle (90 degrees), leavinj 
ai rhe position where the station is received v 
maximum volume. 

4. Remove batteries as soon as they are exhausted. 

5. This receiver uses one Emerson 67-5 volt "B" b 
tcry No. EM 216 dimensions 5/4" x 1" x I 7/8" s 
two Emerson 1.5 volt "A" batteries No. EM 2 
dimensions are 1 3/8" dia. and 4" length. 

ALIGNMENT INSTRUCTIONS 

Volume control should be at maximum; output of signal generator 
reading. 

should be no higher than necessary to obtain an outf 

DUMMY 
ANTENNA 

. 1 mfd. 

SIGNAL 
GENERATOR 

COUPLING 
High side to pin 6 
(grid) of IR5. Loa 

side to chassis. 
Loop 

Ant connected to 
signal gen. and 
placed near bar 

loop ant. 

SIGNAL 
ENERATOR 
fcEOUENCY 

455 KC. 

bUU M-. 

1620 KC. 

1400 KC. 

RADIO 
DIAL 

SETTING 
Tuning con- 
denser fully 

I untng con- 
denser fully 

closed. 

Tuning con- 
denser fully 

open. 

OUTPUT 
METER ADJUST 

T2 and 
Tl 

Across 

REMARKS 

Adjust for maximum output. 

Across 
voice 
coil. 

C4 
(osc. 

trimmer) 

C3 
(Ant. 

trimmer) 

Fashion loop of several tur 
of wire and radiate signal i 
loop of receiver. Adjust for 

maximum output. 

Adjust for maximum output. 



EME 

Ch. 120154-B 
RTSTOSSM] 

67 1/2 VOLTS B BATTERY 

CHASSIS MOUMTIHO SCREWS 14» 
BATTERY 8 TUBE LOCATIONS sswrs 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 

1. Voltages indicated are positive d.c., resistances in ohms, unless otherwise noted. 
2. Measurements made with voltohrayst or equivalent. 
3. All measurements taken between points and chassis, unless otherwise indicated. 
4. Volume control at maximum, no signal applied, for voltage measurements. 
5- Nominal tolerance in component values makes possible a variation of ± 15% in readings. 
6. K is Kilohms, MEG in mehohms. Resistance marked • are measured to B + (Pin #3, V-4). 

RESISTANCE READINGS FOR CHASSIS 120154-B 

SYMBOL 

——w— 

PIN 2 PIN 4 PIN 5 PIN 6 PEN 7 

MSM 15K* 11 OK 0 msam 3.3 

Mum 0* 0* 0 HBSH 3.3 

HSH 4.7M* 1M 1M 3.3 
msM 0' 470 0 3M 3.3 

VOLTAGE READINGS FOR CHASSIS 120154-B 

SYMBOL PIN 5 
0 
0 

- .8 
0 

All measurements taken between points and chassis unless otherwise indicated. 
• Measured to B + (Pin #3, V»4). 

, For best results replacements should be made with genuine Emerson parts and genuine Emerson tubes. 

O John F. Rider 
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MODEL 704, 
Ch.120154-B 
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EMERSON PAGE 23- 

MODELS 708B, Ch. 120165-B 

713B, Ch. 120156-B 

•v" ' 

ftp' : 

1 1 (a-iC'11 - 

;I3;1 

■ 

v-s: 

MODEL 

7088 

CHASSIS - 120165-B 

MODEL 

713B 

CHASSIS - 120156-B 

DESCRIPTION 

TYPE; Siogle-baod (AM) saperheterodyoe. 

FREQUENCY RANGE: Bro«aca«e 540-1620 kc 

TYPE OF TUBES: 

V-l—12BE6, coovertcr 

V-2—I2BA6, i-f amplifier 

V-3—I2AT6, detector, a.T.c. a-f amplifier 

V-4--50C5, power output 

V-5--35W4, rectifier 

POWER SUPPLY: A.C. or D.C. 

VOLTAGE RATING: 105-125 volts. 

POWER CONSUMPTION; 30 watts. 

CURRENT DRAIN: 0.24 amp, at 117 volts a.c. 

GENERAL NOTES 

TrtVin V 

I. If replacements are made or the wiring disturbed in th 
r-f section of the circuit, the receiver should be care 
fully realigned. 

2. In operating the receiver on d.c., it may be necessar 
to reverse the line plug for correct polarity. 

3. Models 708B and 713B have a self-contained antent 
and do not requite additional antenna connections. 

4. The self-contained bar type antenna operates a 
maximum efficiency when its position is pointing t< 
the broadcasting source. It is important, therefore 
once the station is tuned in, to rotate the cabine 
back and forth through a quarter of a circle (9< 
degrees), leaving it at the position where the statioi 
is received with maximum volume. 



PAGE 23-26 EMERSON 

MODELS 708B, Ch. 120165-B- 
713B, Ch. 120156-B 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 

1. Voltages indicated ace positive d.c., tesistancea ate in ohms, nnless otltetwise indicated. 
2. Measurements made with voltohmyst or equivalent. 
3. Line voltage maintained at 117 volts a.c. for voltage measurements. 
4. Soclcet connections are sho^n as bottom views, with measurements from pin to common negative. 
5. Volume control at maximum; no signal applied for voltage measurements. 

M?m|,nal t0leranCC 0n comPone''t values makes possible a variation of ± 15% in voltage and resistance readings. 7. NC denotes no connection, K is kilohms, MEG is megohms. Resistances marked * are measured to pin 7 
of rectifier (B +). 

ALIGNMENT INSTRUCTIONS 
1. Use isolation transformer if available. If not. connect a .! mfd. condenser in scries with low side ofsignal genera,orand B - 
2. Volume control should be a, max.mum position. Output of signal generator should be no higher than necessary to obtain an 

output reading. Use an insulated screw driver for adjusting. 

nuuMv SIGNAL SIGNAL RADIO 
STEP ANTENNA GENERATDR GENERATOR DIAL 

COUPLING FREQUENCY SETTING 

High side to 
grid (pin 7) 

of VI (12BE6). 
Low side to 

B - 

Form loop of 
several turns 
and radiate 
signal into 

receiver 

455 KC 

1620 KC 

1400 KC 

Variable 
condenser 
fully open. 

OUTPUT 
METER 

Across voice 
coil. 

ADJUST 

T2, T1 
(A3, A4, 
Al, A2) 

Tune for 
maximum 
output. 

Across voice Trimmer C-4 
coil. (Osc.) 

Across voice Trimmer C-2 
coil. (Ant.) 

REMARKS 

Adjust for maximum 
output. If isolation trans- 
former is not used, re- 
duce dummy ant. io 

.001 mfd. to reduce hum 
modulation. 

Adjust for maximum 
output. 

Adjust for maximum 
output. 

VOLTAGE READINGS FOR CHASSIS 120156.B and 120165-B 

SYMBOL 

95 
95 
0 
95 

112 AC 117 AC 110 AC 

12BE6 
12BA6 
12AT6 « 
50C5 
35V4 

RESISTANT READINGS FOR CHASSIS 120156-B and 12016S-B 

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 
V-l 
V-2 
V-3 
V-4 
V-5 

I2BE6 
12BA6 
12AT6 © 
50C5 
35W4 

23 K 
18 

6 MEG 
150 

N.C. 

.5 
0 
0 

470 K 
N.C. 

12 
24 
0 
36 
90 

24 
36 
12 
90 
120 

1500" 
1500* 
500K 
470K 
135 

1500" 
1500* 

0 
1500* 

115 

4 MEG 
120 

470* 
210" 
0* 

® la some models 12AV6 may be used as alternate for 12AT6. 
* Resistances measured to pin 7 of rectifier (B +). 

VOLTAGE _AND RESISTANCE READING INSTRUCTIONS 

1. Line voltage maintained at 115 volts foe voltage readings. 

2. D.C. and A.C. voltages measured with V.T.V.M. 

3. Measured values are from socket pin to B neutral 

4. Volume conctol at maximum, no signal applied for voltage measurements. 
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PAGE 23-28 EMERSON  

MODELS 708B, Ch. 120165-B; 
713B, Ch. 120156-B 

CHASSIS PARTS LIST (Chassis 120156-B and 120165-6) 

SYM- PART " 
BOL NO. 

C-l 900086 
C-2 PT. of C-l 
C-3 PT. of C-I 
C-4 PT. of C-l 

C-5 PT. of T-l 
C-6 PT. of T-l 
C-7 PT. of T-2 
C-8 PT. of T-2 
C-9 923554 

C-10 
C-ll 
C-l 2 -923024 
C-13 
C-14 

C-l 5 923554 

DESCRIPTION 

Variable Capacitor - R.F. Sec. 
Trimmer RF Sec. 
Variable Capacitor - Osc. Sec. 
Trimmer Osc. Sec. 

LIST SYM- PART 
PRICE BOL NO. 

3.25 P-l 5830371 

DESCRIPTION 

C-16 925218 

C-17 923554 
C-18 923515 

L-l 700066 

L-l 700072 

L-2 716071 

.05 MFD Paper 400V. 

220 MMF 
.002 MF 
250 MMF _R.C. Coupling 
250 MMF Unit 
.005 MF. 

.05 MFD Paper 400V. 

30 MF Electrolytic 150V. 
50 MF 

.05 MFD P#per 400V. 

.1 MFD Paper 400V. 

Loop Antenna Assembly - Ferrite 
For Chassis 120156-B Only 

Loop Antenna Assembly - Ferrite 
For Chassis 120165-B Only 

Oscillator Coil 

Carbon ViW ±10% 
Carbon ±20% 
Volume Control 

_R.C. Coupling 
Unit 

Carbon YiH i 10% 
Carbon 1W ±20% 
Carbon x/iV ±10% 

P-l 583037P Line Cord and Plug 

R-l Pt.of L-2 22000 ohm Carbon 
R-2 340272 120 ohm Carbon '/jW ±10% 
R-3 351332 3.3 megohm Carbon ±20% 
R-4 390205 500,000 ohm Volume Control 

R-5 Part 6.8 megohm 
R-6 of 470,000 ohm -R-C- Coupling 
R-7 923024 470,000 ohm Unit 

R-8 340292 150 ohm Carbon '/jW ±10% 
R-9 380532 1,500 ohm Carbon 1W ±20% 
R-10 340072 18 ohm Carbon W ±10% 
SP-1 180084 or Spealter-P-M.-4''(whh Output Trans.) 
SP-1 180088 For Chassis 120156 only. 

SP-1 180086or Spcaker-P.M.-4n (with Output Trans.) 
SP-l 180090   For Chassis 120165-B only. 

SW-l Pt.of R-4 On-Off Switch 

T-l 720033 1st I.F. Transformer 
T-2 720033 2nd I.F. Transformer 
T-3 Pt.of SP-1 Output Transformer 

V-l 800525 Vacuum Tube - 12BE6 

V-2 800524 Vacuum Tube - 12BA6 

V-3 800523 Vacuum Tube - I2AT6 

V-4 800032 Vacuum Tube - 50C5 

V-5 800526 Vacuum Tube - 35T4 

V-6 807000 Pilot Light 

subject to change without notice. 

CABINET PARTS LIST ■ MODELS 708B, 713B 

MODELS I I it 
IE6A6 35 W 4 OOC9 

708B 713B 
140473 

140477 
140452D 

460326 
460312 

460311 460311 
542280 542280 
575898 

575839 
635001 

DESCRIPTION 

Cabinet 
Cabinet - Wood 
Front Plate - Cold & DullSiWer 
Baffle 
Baffle 
Knob - Tuning 
Knob - Tuning 
Knob - Volume 
Spring - Knob 
Back 
Back 
Jewel Amber 

LIST 
PRICE 

CHASSIS 
120156-B 

o oo 
t2BE6 12 AT 6 

o o 

FRONT 95536} 

I2BE6 12 BAB 

CHASSIS i 
120165-B 

I2AT6 50C5 

Prices subject to change without notice. Fig. 2 Tube Location Diagram of Chassis 120156-8, 120I65-D 



EMERSON PAGE 

MODELS 729B, 779] 
Ch, 120170-B 

MODEL 729B MODEL 779B 

DESCRIPTION GENERAL NOTES 

TYPE: Siogle-baod (AM) superheterodyne. 

FREQUENCY RANGE: Broadcast 540-1620 kc 

TYPE OF TUBES: 

V-l —12BE6, cooserter 

V-2—12BA6, i-f amplifier 

V-3—12AT6, detector, •.▼.c. a-f amplifier 

V-4—50C5, power output 

V-5--35W4, rectifier 

POWER SUPPLY: A.C. or D.C.   

VOLTAGE RATING: 105-125 *olit. 

POWER CONSUMPTION: 30 watts. 

CURRENT DRAIN: 0.24 amp. at 117 volts a.c. 

I. If replacemeats are made or the wiring disturbed i 
the r-f sectioo of the circuit, the receiver should b 
carefully realigned. 

2. In operating the receiver on d.c., it may be necessai 
to reverse the line plug for correct polarity. 

3- This model has a self-contained antenna and does o< 
require additional antenna connections. For permanei 
home installations, however, if it is desired to ir 
prove reception of weak stations, an additional ou 
door antenna may be used. For this purpose a lead ha 
been brought out in the rear. Use no ground connectioi 

efficiency when its position is pointing to the broa( 
casting source. It is important, therefore, once th 
station is tuned in, to rotate the cabinet back ac 
forth through a quarter of a circle (90 degrees 
leaving it at the position where the station is r< 
ceived with maximum volume. 



PAGE 23-30 EMERSON 

ODELS 729B, 779B, 
Ch. 120170-B 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 

1. Voltages iixlicaied are positive d.c., resistances are in ohms, unless otherwise indicated. 
2. Measurements made with yoltohmyst or equivalent. 
3. Line voltage maintained at 117 volts a.c. for voltage measurements. 
4. Measurements taken from pin to B neutral. 
5. Volume control at maximum; 00 signal applied for voltage measurements. 
6- Nominal tolerance on component values makes possible a variation of ± 15% in voltage and resistance readings. 
7. NC denotes no connection, K is Idlohms, MEG is megohms. Resistances marked * are measured to pin 7 

of rectifier 35W4 (B+). 

ALIGNMENT INSTRUCTIONS 
I? Use isolation transformer if available. If nor,connect a .1 mfd. condenser in series with low side of signal gencratorand 

B-neutral 
2. Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an 

output reading. Use an insulated screw driver for adjusting. 

DUMMY 
ANTENNA 

001 mfd. 

SIGNAL SIGNAL 
GENERATOR GENERATOR 
COUPLING FREQUENCY 

High side to 
grid (pin 7) 

rfVl (12BE6). 
Low side to 

B - neutral 

Form loop of 
several turns 
and radiate 
signal into 

receiver 

455 KC 

1620 KC 

1400 KC 

RADIO 
DIAL 

SETTING 

Variable 
condenser 
fully open. 

Tune for 
maximum 
output. 

OUTPUT 
METER 

Across voice 
coil. 

Across voice 
coil. 

Across voice 
coil. 

ADJUST 

T2.TI 
(A3, A4, 
Al. A2) 

Trimmer C-4 
(Osc.) 

Trimmer C-2 
(Ant.) 

REMARKS 

Adjust for maximum 
output. 

Adjust for maximum 
output. 

Adjust for maximum 
output. 

RESISTANCE READINGS FOR CHASSIS 120170-6 

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 
v-i 12BE6 23K .5 12 24 1500* 1500* 4 MEG 
V-2 12BA6 18 0 24 36 1500* 1500' 120 
V-3 12AT6 6 MEG 0 0 12 500K 0 470* 
V-4 50C5 150 470 K 36 90 470K 1500* 210- 
V-5 35*4 N.C. N.C. 90 120 135 115 0# 

• Resistances measured to pin 7 of rectifier 35*4 (B*).- 

VOLTAGE READINGS ON SCHEMATIC DIAGRAM 
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EMERSON 

MODELS 729B, 779B, 
Ch. 120170-B 

CHASSIS PARTS LIST (Chossis 120170-B 

,900092 
PT. of C-l 
PT.,of C-I 
PT. of C-l 
PT. of T-I 
PT. of T-l 
PT. of T-2 
PT. of T-2 

923554 

DESCRIPTION 

Variable Capacitor - R.F. Section 
Trimmer - R.F. Section 
Variable Capacitor - Oscillator Sec. 
Trimmer • Oscillator Section 

2352 
2523 

PT. of C-l 6 
8 PT. of C-l 6 
9 923554 

923515 
923524 

700076 
716076 

583037P 
80285 

.05 mf Paper 400V. 

220 rmf 1 
.002 mf i f 

.005 mf 1 1 R.C. Coupling Unit 
250 mmf 

.02 mf Paper 400V. 
30 mf Electrolytic 150 V. 
30 mf Electrolytic 150V. 
20 mf Electrolytic 150 V. 

.05 mf Paper 400V. 
.1 mf Paper 400V. 
.02 mf Paper 400V. 

Loop Aoteoaa 
Oscillator Coil 

Line Cord A Plug 
Lead A Pin Aaaembly — Speaker 

PART 
NO. 

DESCRIPTION LIST 
PRICF- 

Pr. of L-2 22,000 ohm Carbon 
340272 120 ohm Carbon 1/2W. 110% .10 
351332 3.3 megohm Carbon 1/2W. ±20% .06 
390205 500,000 ohm volume control 1.30 

Part 6.8 megohm 1 
of 470,000 ohm ■ R.C. Coupling Unit 

923024 470,000 ohm j 

350732 10,000 ohm Carbon 1/2W. ±20% .05 
340292 1 50 ohm Carbon 1/2W. ±10% .10 
370512 1,200 ohm Carbon IW. ±10% .15 
370252 100 ohm Carbon 1W. 110% .15 
340072 18 ohm Carbon 1/2W. ±10% .14 
351052 220,000 ohm Carbon 1/2W. ±20% .05 
180093 Speaker - PM - 6" 4.65 

Pt. of R-4 Switch • Radio On-Off 
555029 Terminal Strip-Speaker 
720033 1st. I.F. Transformer 1.80 
720033 2nd. I.F. Transformer 1.80 
734079 Output Transformer 1.60 

800525 Vacuum Tube - 12BE6 
800524 Vacuum Tube - 12BA6 
800523 Vacuum Tube - 12AT6 
800032 Vacuum Tube - 50C5 
800526 Vacuum Tube • 35V4 
807000 Pilot Light - <47 Bulb .11 

Prices subject to change without notice. 

CABINET PARTS LIST - CHASSIS 120170-B 

PART NUMBERS 1 
MODEL 

729B 
MODEL 

779 B DESCRIPTION LIST 
PRICE 

140483 Cabinet Body — Ivory 5.95 
140483C Cabinet Body — Cherry Red 5.95 
140483D Cabinet Body — Cerulean Blue 5.95 
140483F Cabinet Body — Forrest Green 5.95 

140548 Cabinet Body—Wood — 
Light Mahogany 14.00 

460339 460339 Cabinet Front - for 
140483, 140483C & 140548 2.50 

460339A Cabinet Front — for 140483O 2.50 
460339B Cabinet Front — for 140483E 2.50 
470708 470708 Grille Assembly — Gold .55 
180095 180095 Speaker — 6" 4.65 
411387 411387 Dial Light Bracket .05 
560326 560326 Baffle .30 
541187 541187 Trimount Fastener .01 
460312A Knob - Tuning .20 

460312B Knob - Tuning .20 
460311 460311 Knob • Volume .10 
542280 542280 Spring - Knob .02 

Prices subject to change without notice. 

50C5 I2AT6 

oo 

35W4 

o 

I2BA6 I2BE6 

oo 

955399 

Fig. 2 — Tube Location Diagram of Chassis 120170-B 
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CHaisIs I20I75-8 

TYPE: Single-band (AM) supcrfaecerodyoe. 

FREQUENCY RANGE: Broadcast 540-1620 kc 

TYPE OF TUBES: 

V-l—12BE6, cooTcrter 

V-2-I2BA6, i-f amplifier 

V-3—I2AT6, detector, a.*.c. a-f amplifier 

V-4—50C5, power output 

V-5-35W4, rectifier 

POWER SUPPLY: A.C. or D.C. 

VOLTAGE RATING: 105-125 ▼olta. 

POWER CONSUMPTION: 30 watca. 

CURRENT DRAIN: 0.24 amp. at 117 Tolti a.c. 

GENERAL NOTES 

1. If replacements are made or the wiring disturbed it 
r»f section of the circuit, the receiver should be < 
fully realigned, 

2, In operating the receiver on d»c«, it may be neces 
to reverse the line plug for correct polarity. 

3« Model 744B has a self contained antenna and nora 
does not require an additional antenna connec 
For installation in a location where reception is u 
connect the outside sneenna to the colored lead a 
bottom of the cabinet. Do not use ground connec 

4, Hie self contained loop antenna has directional pr< 
lies. It is important therefore, once the static 
tuned in that the cabinet be rotated back and 
through a quarter of a circle (90 degrees), and )c 
a position where the station is received with mazi 
volume. 
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MODEL 641B MODEL 756B 

DESCRIPTION 

TYPE: Single band (AM) superheterodyne 

FREQUENCY RANGE: 540 1620 KC 

TYPES OF TUBES: 
V-1-6BJ6 converter 
V.2-6BJ6 oscillator 
V-3*6BJ6 1st i,f. amplifier 
V-4-6BJ6 2nd i.f. amplifier 
V-5-12AT6 Detector, a.v.c., a-f amplifier 
V-6-50C5 Power output 
V-7*35W4 Rectifier 

POWER SUPPLY: A^. or d.c. 

VOLTAGE RATING: 115 volts 

POWER CONSUMPTION: 30 warts 

CURRENT DRAIN: 0.26 amp. at 117 volts a.c. 

GENERAL NOTES 

1. If replacements are made or the wiring disturbed i 
r-f section of the circuit, the receiver should be car 
realigned. 

2. In operating the receiver on d.c., it may be necess: 
reverse the line plug for correct polarity. 

3. The receiver has a self-contained antenna, and den 
require additional antenna connections. For perm 
home installations, however, if it is desired to im 
reception of weak stations, an additional outdoor ar. 
may be used. For this purpose a fead has been 6r 
out in the rear. Use no ground connection. 

The self-contained loop antenna operate* at max 
efficiency when its position is at right angles to the I 
casting source. It is important, therefore, once the s 
is tuned in, to rotate the cabinet back and forth th 
a quarter of a circle (90 degrees), leaving it at the pc 
where the station is received with maximum volume. 
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INSTRUCTIONS FOR VOLTAGE AND RESISTANCE READINGS 
1. Voltage readings are in d.c. volts and resistance readings in ohms unless otherwise specified. 
2. A.C. and D.C measurements are taken with a V.T.VJW. 
3. Measured values are from socket pin to common negative (B—). 
4. Line voltage maintained at 115V A.C. for voltage readings. 
5. Nominal tolerance on component values makes possible a variation of ± 15% in voltage and resistance readings. 
6. Volume control at maximum with no signal applied, for voltage measurements. 

SYMBOL 

VOLTAGE READINGS FOR CHASSIS 120125.B 

PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

18 AC 12 AC 85 DC 35 DC 0 
24 AC 18 AC 85 DC 85 DC 0 
30 AC 36 AC 68 DC 85 DC 0 
30 AC 24 AC 85 DC 85 DC 0 
0 12 AC 0 -.65 DC 42 DC 
3b AC 80 AC 0 85 DC 200 DC 
80 AC 115 AC 110 AC 110 AC 110 DC 

RESISTANCE READINGS FOR CHASSIS 120125-B 

SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

V-l 68J6 4.2 meg. 1100 22 16 1 meg. 0 
V-2 6BJ6 24,000 1 30 22 500,000 0 
V-3 6BJ6 20 220 38 46 500,000 500,000 0 
V-4 6BJ6 4.3 meg 120 38 30 500,000 500,000 0 
V-5 I2AT6 10 meg 0 0 16 0 550,000 1 meg. 
V-6 50C5 150 400,000 46 100 400,000 500,000 500,000 
V-7 35W4 500,000 NC 100 135 175 130 500,000 

ALIGNMENT PROCEDURE 
1. To set pointer, turn variable condenser fully closed and set pointer at mark near left end of dial backplate. 
2. Use isolation transformer if available. If not, connect a 0.1 mfd. condenser in series with low side of signal generator and 

B minus bus. 
3. Volume control should be at maximum position; output of signal generator should be not higher than necessary to obtain an 

output reading. 
4. Use an insulated alignment screwdriver for adjusting. 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR RADIO DIAL 
FREQUENCY SETTING 

Variable con- 
denser fully 

open. 

.1 mfd. High side to pin 1 
(grid) ot SB.fa <VI). l.o»- §i<te to B 

minus Bus. 

200 mtnfd. 

200 mnifd. 1400 kc 
mum output. 

METER 
OUTPUT 

ADJUST REMARKS 

Across voice 
coil. 

Al, A2 
(2nd i-f 

trans. T2) 
A3, A4 
(1st i-f 

trans. Tl) 

Adjust for maxitnutn 
output. If isolation 

transformer is not used, 
reduce dummy antenna 
to 0.001 mfd. to reduce 

hum modulation. 

Across voice 
coil. 

A5 
(Trimmer 

cond. C5). 
output. 

Across voice 
coil. 

A6 
(Trimmer 

cond. C2). 

Adjust for maximum 
output. 

©-TftVfll If. 
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CHASSIS PARTS LIST (Chossis 1201 25.B) 

SYM- PART aoi. wo. 
C-l PT. of L-I 
C-J PT. of C-3 
C-3 900077 
C-4 923 5 M 
C-J PT. of C-0 
C-* 900077 
C-7 923)24 
C-0 923)24 
C-9 928104 
C-10 PT. of T-2 

W3723 
923)24 
923)34 
92)187 

PT. of c-ie 
923)1) 

DESCRIPTION 
2.2 
Ttimmrt R.F. Sictioa 
VuUbi. Cipicitot ■ R.F. Scctioo 
.0) ml 400 V 
Tiimmci OieiU.toc Scclio. 
Vuiablc Capuiiw - O.cill.io> S«. 
.02 ml Paper 400 V 
.02 ml Paper 400 V 
212 mm! C.raaic 300 V 
100 aaf 
220 Ml 
.002 ml 
220 Mf 

| CoupliM Capacitor 
Aaaeably 

.00) ml ' 

.002 ml Paper 600 V 

.02 af Paper 400 V 

.0) ml Paper 400 V 
90 ml El.cuolytlc 1)0 V 
40 af Electrolytic 150 V 
.1 af Paper 600 V 

7000)4 Loop Aocomaa 
71606) OicUUioi • Coil 

H-i 340492 
*-2 PT. of L-2 
*•3 3410)2 
*-4 340)32 

Plop oad Lia* Corf 

1,000 oaa Cut 
22,000 oka 

220.000 akm CaA 
230 Am Cub 

Pricot oobfoci to cbMft withow oodco. 

CABINET PARTS LIST - CHASSIS I20125-B 

Prices subject to change without notice. 

LIST 'RICE SY* DOL PART NO. 
R-J 340632 
R-6 3)0972 

3.80 n-7 340272 
.2) R-8 3)13)2 

R-9 340892 
3.80 R-I0 5901)2 

.25 R-il 351452 

.2) «-12 5)1152 

.30 R-l) 5901)7 
R-14 340292 

.7) R-l) 3701)2 
R-16 370492 

SP-l 180107 
.20 
.2) sw-i RT. of R-10 
.2) 

1.6) T-I 720033 
T-2 72012) 

.30 T-3 734061 

I.)) v.| 800023 
.95 V-2 80002) 

V-3 *000Mor 
•SO V.) 800023 

V-A 800023 
.17 V-) 800)23 

V-6 8000)2 
.17 V-T 800)26 
.14 V-« 807000 

DESCRIPTION 
3,900 aba Carboa Sw 110* mm 100,000 aba Carboa SR 120* .17 

120 oka Carboa He no* .14 
3.3 acpoba Carboa Dw 120* .06 

47,000 oba Carboa no* .17 
500.000 oba Volua* Cealtol 1.15 

10 rnagA a Carboa !)» 120* .14 
470.000 oba Carboa !4W 120* .14 
400,000 oba Toaa Coaael .70 

1)0 oba Carboa 34» no* .17 
39 oba Carboa iv no* .15 

1,000 oba Carboa It no* .16 
Speaker P.M. - 6 iacb 4.6) 

In I.F. Tnolfetaor 
2ad LF. Traaiforaot 
Owpol Traaifocact 

Vaeaaa Tib. • 6B)6 
Vicom T.k» • 6B)6 
Voetraa T.b. - 6BH6 
Vocmos Tab. - 6BJ4 
Vaevaa Tab. - 68)6 
V.caaa Tab. • I2AT6 
Vacaaa Tube • )0C) 
Vic.aa Tab. - ))W4 
Pilot Li (be (*47 Balb) 

FRONT 

6BJ6 

o r> o'!,Tt 

X-/ 50C5 35W4 

"-o 5 o 

I PART NUMBERS 

Wii.jJfl DESCRIPTION 
LIST 
PRICE 

140359 140359 
R % A A A 8. A V 

Cabinet - Walnut 6.50 
1403 59D Cabinet — Ebony 6.50 
140359E Cabinet — Red 8.10 

520133 520133 Crystal .20 
575649 Baffle ft Grille Cloth .50 

470739 Baffle ft Grille Cloth .50 
275044 275044 Spring Grip Washer - 

Baffle ft Crystal .006 
635031 635031 Jewel — Amber .05 
450068S 450068S Knoba — Mottled Brown ft Gold .30 

450068E Knob a — Ebony ft Gold .30 
450068F Knobs — Red ft Gold .40 

587011 587011 Spring Insert — Knobs .01 
575664 575664 Back .20. 

FIG. 2 TUBE LOCATION DIAGRAM FOR CHASSIS 120125*B 

tr\.o 

TMStC TUPMS 

FIG. 1 DIAL CORD STRINGING FOR C HASSIS 120125-8 
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MODEL 783B 

DESCRIPTION 

TYPE: Model 783B is a Single band superheterodyne re- 
ceiver with a 3*speed automatic record changer. 

FREQUENCY RANGE: 540-1620 kc. 

TYPE OF TUBES: 

1. This model is equipped with an automatic record chang 
that plays 78, 45 and 33 l/3 R.P.M. records and shu 
off automatically after the last record has been playe 
A flip over two needle camidge is used for best reco 
tracking. For more information concerning the reco 
changer see below and parts list on back page. 

2. If replacements axe made or the wiring disturbed in tl 
r-f section of Model 783B, the receiver should be car 
fully realigned. 

3. Model 783 B has a self-contained antenna and does n 
require an additional antenna. For permanent install 
tions, however, if it is desired to improve reception 
weak stations, an additional outdoor antenna may 
connected to the colored lead at the rear of the cabin* 

4. The self-contained ferrite rod antenna has direction 
properties. It is important, therefore," once a station 
tuned in, that the cabinet be rotated back and for 
through a quarter-turn and left at that position wht 
maximum volume is obtained. 

5. TO REMOVE CHASSIS: Remove 4 screws on top 
cabinet and take chassis cover off. Disconnect antenr 
speaker and phone leads from chassis. Slide off kno 
and remove chassis mounting screws (located un< 
cabinet) and lift chassis from cabinet. In order to St 
chassis, remove 3 screws holding chassis bottom shit 
and then unsoldex rear panel and remove the 2 sere 
holding this panel. 

V-l—12BE6, converter 

V-2-12BA6. i-f amplifier 

V-3—12AT6, detector, a.v.c. a-f amplifier 

V-4—50C5, power output 
V-5--35W4, rectifier 

POWER SUPPLY: A.C. 

VOLTAGE RATING: 105-125 volts. 

RADIO POWER CONSUMPTION: 30 watts. 

RADIO CURRENT DRAIN: 0.24 amp. at 117 volts a.c. 

3-SPEED RECORD CHANGER 

General 
Aside from the facts mentioned above, this changer c 
automatically play ten 12", twelve 10" or twelve 
records. If desired 10" and 12" records of the sai 
type (speed) can be intermixed. 

Preliminary Adjustments: To be done before operati 
changer for the first time. 
1. Loosen two copper screws on either side of i 

spindle until the changer floats freely on its mou 
ing. 

2. Place the turn table over the spindle, gently pushi 
the rubber rimmed wheel so that it is complcti 
under the turn table. 

PHONO AND RADIO POWER CONSUMPTION: 50 watts 
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CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 
1. Voltages indicated are positive d.c.', resistances in ohms, unless otherwise indicated. 
2. Measurements made with voltohmyst-or equivalent. 
3- AH measurements taken from pin to B neutral unless otherwise indicated. 
4. Voltage measurements taken with: 

a) Line voltage maintained at 117 volts a.c. 
b) Radio-phono switch set for radio and volume control set for maximum. 
c) Variable condenser fully closed and no signal applied. 

5* Resistance measurements taken with: 
a) Power line cord disconnected from outlet. 
b) Radio-phono switch set for radio and volume control set for minimum. 

6. Nominal tolerance on component values makes possible a variation of it 15% in voltage and resistance readings. 
7- N.C. denotes no connection, K is kilohms, Meg. is megohms. Resistances marked • are measured to Pin 7 of Rectifit 

35W4(B+). 

ALIGNMENT INSTRUCTIONS 
1. Use isolation transformer if available. If not, connect a .1 mfd. condenser in series with low side of signal generator and B 

neutral. 
2. Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an 

output reading. Use an insulated screw driver for adjusting. 

DUMMY 
ANTENNA 

SYMBOL 

SIGNAL SIGNAL 
GENERATOR GENERATOR 
COUPLING FREQUENCY 

High side to 
frid (pin 7) 

VI (12BE6). 
Low side to 

B neutral 

Form loop of 
several turns 
and radiate 
signal into 

receiver 

RADIO 
DIAL 

SETTING 

Variable 
condenser 
fully open. 

455 KC 

1620 KC 

1400 KC 

OUTPUT 
METER 

Across voice 
coil. 

Across voice 
coil. 

Across voice 
coil. 

ADJUST 

T2,T1 
(A3. A4. 
Al, A2) 

Trimmer C-4 
(Osc.) 

Trimmer C-2 
(Ant.) 

REMARKS 

Adjust for maximum 
output. If isolationcrnnt- 
former is not used, re- 
duce dummy ant. to 

.001 mfd. to reduce bum 
modulation. 

Adjust for maximum 
output. 

Adjust for maximum 
output. 

RESISTANCE READINGS FOR CHASSIS 120200-6 

PIN I PIN 2 PIN 3 PIN 4 mssm PIN 6 
22K 0 12 24 1500' 1500- 
13^ 0 24 36 1500 • 1500" 

6.8 meg 0 0 12- 680K 0 
150^ 492K 36- 90- 492K 1500" 
NC NC 90- 120- 135" no- 

• Resistances measured to Pin 7 of Rectifier 35W4 (B4). 
VOLTAGE READINGS ON SCHEMATIC DIAGRAM 

3-SPEED RECORD CHANGER 
PLAYING 45 R.P.M. RECORDS (with large spindle hole) 

In order to play such records.on this changer it will be 
necessary to either adapt each record with a snap in 
center hole adapter or use a 45 R.P.M. spindle attachment. 
This attachment fits over the existing spindle enlarging 
its diameter to accommodate the above type records with- 
out the use of separate center hole adapters. 

NEUTRAL (N) POSITION 
When the record changer is not in use it would be ad- 

visable to place the speed control in the neutral (N) posi- 
tion. This position actually disengages the turn table idler 
wheel from the drive shaft so as not to flatten portions of 
the rubber rim on the idler wheel. The true neutral position 
(N) is somewhere between the "N" and "45 RPM" mark- 
ing. When the changer is in the true neutral position the 
turn table will not revolve when the phono, radio is in the 
phono setting and the motor is turned "on". In some in- 
stances it is easier to find this neutral position while the 
turn table is revolving. 

1I2BE6 I2BA6 

OO 
35W4 

O 

!I2AT6 50C5 

OO 

 »S83>4 
Fig. 2 Tube Locacion Diagram of Chassis 120200-B 
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CHASSIS PARTS LIST (Chossis 120200.B) 

v.-4 900107 
C-2 PT. of C-l 
C-3 PT. of C-I 
C-4 PT. of C-l 
iC-5 PT. of T-l 
C-6 PT. of T-l 
C-7 PT. of T-2 
C-8 PT. of T-3 
C-9 923554 
C-IO 923024 
C-U PT. ofC-10 
C-12 923723 
C-13 PT. of C-10 
C-14 PT. of C-10 
C-15 923524 
C-16 925218 
C-l? PT. of C-16 
C-18 923554 
C-19 923515 
C-20 923554 
C-21 923554 

L-l 700089 
L-2 716071 

DESCRIPTION 
Vaiiable Capacitor - R.F. Section 
Trimmer - R.F. Section 
Variable Capacitor - Oacillatot Section 
Trimmer • Oscillator Section 

.05 mf Paper 
220 mmf R.C. Coupling Unit 
.002 mf R.C. Coupling Unit 
.002 mf Paper 
.005 mf R.C. Coupling Unit 
250 mmf R.C. Coupling Unit 
.02 mf Paper 
30 mf Electrolytic 
50 mf Electrolytic 
.05 mf Paper 
.1 mf Paper 
.05 mf Paper 
.05 mf Paper 

Bar Loop Antenna Ass'y - Ferrite 
Oscillator Coil 

P-l 583047 Plug Line Cord 
P-2 585081 Plug ft Power Cable (Phono Motor) 
P-3 PT.of Chgt. Plug - Phono Pickup 
P'4 580289 Lead & Pin Assembly • Speaker 

R-l PT. of L-2 22,000 ohm Carbon 
R-2 340272 120 ohm Carbon %¥ t 
R-3 351332 3.3 megohm Carbon 56* 1 

Prices subject to change without notice. 

LIST 
PRICE 

SYM- 
BOL 

PART 
NO. DESCRIPTION LIST 

PRICE 
3.40 R-4 390238 2 megohm Volume Control 1.00 

R-5 351172 680,000 ohm Carbon i4W +207. .05 
R-6 PT. of C-10 6.8 megohm R.C. Coupling Unit 
R-7 PT. of C-10 470,000 ohm R.C. Coupling Unit 
R-8 350812 22,000 ohm Carbon +207, .14 
R-9 PT. of C-10 470,000 ohm R.C. Coupling Unit 
R-10 340292 150 ohm Carbon 56* 110% .10 
R-ll 380532 1,500 ohm Carbon 1W +20% .16 

.25 R-12 340072 18 ohm Carbon 56* 110% .14 
1.05 

SV-1 PT. of R-4 Switch - On - Off (Power) 
.20 SW-2 510097 Switch - Phono • Radio 2.10 

SW-3 PT.of Chgr. Switch - On • Off (Phono Motor) 
S1F-4 510098 Swtich - Tone Control 1.80 

.25 
1.35 T-l 720033 1st I.F. Transformer 1.80 

T-2 720033 2od I.F. Tranafonner 1.80 
.25 T-3 734082 Output Transformer 1.35 
.30 
.25 V-l 800525 Vacuum Tube - 12BE6 
.25 V-2 800524 Vacuum Tube • 12BA6 

V-3 800523 Vacuum Tube - 12AT6 
2.00 V-4 800032 Vacuum Tube - 50C5 
.95 V-5 800526 Vacuum Tube - 35*4 

V-6 807000 Pilot Light (»47 Bulb) 
.50 
.40 X-2 PT.of Chgr. Socket - Phono Motor 

X-3 508003 Socket - Phono Pickup .10 
.15 X-4 555029 Speaker Terminal Strip ,20 

.10 
SP-l 180111 Speaker - PM 3.00 

.06 819072 Record Changer - 3 Speed 

RECORD CHANGER PARTS LIST FOR 819072 

PART NO. DESCRIPTION 
6 Cartridge (flip orer two needle type) 
7 Needle (78 rpm) for cartridge 

960778 Needle (33 1/3 znd 45 tpm) for cartridge 
960780 Tone Arm 
960781 Record Support Assembly 
960782 Speed Control Knob 
960783 Cartridge Control Knob -  - 
960784 Strengthener and Bracket Ass'y. 
960785 Hinge Arm 
960786 Finger and Shaft Ass'y.  
Prices snbjcct to change without notice 

CABINET PARTS LIST - CHASSIS 120200.B 
PART NUMBER 1 LIST 

MODEL 783B DESCRIPTION PRICE 

140542 Cabinet • Mahogany Table 
Model 55.00 

819072 3-Speed Record Changer 
520163 Radio Beacl .50 
411612 Dial Plate .50 
180111 Speaker 3.00 
635001 Jewel .12 
460312B Knob - Tuning • Gold =20 
460377A Knob- Volume • Maroon A Gold .20 
460162A Knob ■ Radio - Phouo and Tone 

Maroon A Gold ,10 
542280 Spring - Knob .02 

Prices subject to change without notice 
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MODEL 
Ch. 120199- 

MODEL 778B 
Chassis 120199-B 

DESCRIPTION GENERAL NOTES 

TYPE: Single-band (AM) superhecerodyoe. 

FREQUENCY RANGE: Broadcast 540-1620 kc 

TYPE OF TUBES: 

V-1--12BE6, converter 

V-2--12BA6, i-f amplifier 

V-3—12AT6, detector, a.v.c. a-f amplifier 

V-4—50C5, power output 

V-5 -35W4, rectifier 

I. If replacements are made or the wiring disturbed in 
the r-f section of the circuit, the receiver should be 
carefully realigned. 

2. In operating the receiver on d.c., it may be necessary 
to reverse the line plug for correct polarity. 

3. This model has a self-contained antenna and does no( 
require additional antenna connections. For permaneni 
home installations, however, if it is desired to im- 

door antenna may be used. For this purpose a lead has 
been brought out in the rear. Use no ground connection. 

POWER SUPPLY: A.C. « D C. 

VOLTAGE RATING: 105-125 volts. 

POWER CONSUMPTION: 30 watts. 

CURRENT DRAIN: 0.24 amp. at 117 volts a.c. 

4. The self-contained loop antenna operates at maximuo 
efficiency when its position is pointing to the broad- 
casting source. It is important, therefore, once the 
station is tuned in, to rotate the cabinet back anc 
forth through a quarter of a circle (90 degrees), 
leaving it at the position where the station is re- 
ceived with maximum volume. 



PAGE 23-46 EMERSON  

MODEL 778B, 
Ch, 120199-BC0ND|T|0NS for voltage ano RESISTANCE READINGS 

1. Voltages indicated arc positive d.c., resistances in ohms, unless otherwise indicated. 
2. Measurements made with voltohmyst or equivalent. 
3- All measurements taken from pin to B neutral unless Otherwise indicated. 
4. Voltage measurements taken with: 

a) Line voltage maintained at 117 volts a.c. 
b) Volume control set for maximum volume. 
c) Variable condenser fully closed and 00 signal applied. 

J. Resistance measurements taken with; 
a) Power line cwd disconnected from outlet. 
b) Volume control set for maximum volume. 

6. Nominal tolerance on component values makes possible a variation of'l 15% in voltage and resistance retdings. 
7. N.C. denotes no connection, K is kilohms, Meg. is megohms. Resistances marked * ate measured to pin 7 of 

Rectifier 35*4(B+). 

ALIGNMENT INSTRUCTIONS 

1. Use isolation transformer if available. If not, connect a .25 mfd. condenser in scries with low side of signal generator and B 
neutral. 

2. Volume coattol should be at maximum position. Output of signal generator should be no higher than necessary to obtain an 
output reading. Use an insulated screw driver for adjusting. 

RUMMY 
ANTENNA 

SIGNAL SIGNAL 
GENERATOR GENERATOR 
COUPLING FREQUENCY 

High side to 
grid (pin 7) 

of VI (12BE6). 
Low side to 

B - neutral 
(See Alignment 

455 KC 

RADIO 
DIAL 

SETTING 

Vatiable 
condenser 
fully open. 

OUTPUT 
METER 

Across voice 
coil. 

ADJUST 

T2,T! 
(A5. A4. 
Al, A2) 

.. 
Form loop of 
several turns 
and radiate 
signal into 

receivct 

1620 KC Across voice Trimmer C-4 
coil. (Osc.) 

1400 KC Tune for 
maximum 
output. 

Across voice 
coil. 

Trimmer C-2 
(Ant.) 

REMARKS 

Adjust for muximum 
output. 

Adjust for max tin urn 
output. 

Adjust for maximum 
output. 

RESISTANCE READINGS FOR CHASSIS 120199-8 

SYMBOL 

V-l 

TUBE 

12BE6 
12BA6 
12AT6 
50C5 
35W4 

22K 
4 MEG 

6.8 MEG 
150^ 
NC 

PIN 3 PIN 4 PIN 5 

12 24 ^ 1500* 
24-" I 1500* 

o 12 ~ 500K 
36 ^ 85 ^ 480K 
85 ^ 110 ^ 130 ~ 

Resistance measured to Pin 7 of Rectifier 35W4 (B+). 

VOLTAGE READINGS ON SCHEMATIC DIAGRAM 

4 MEG 
120 ~ 
470K* 
180* 
0* 

I2BA6 35W4 50 C 5 

o oo 

I2BE6 

o 

12 AT 6 

o 

FRONT 955363 

O** NO tMOTS 

i 
2 ■* TURNS 

ft 

FULLY CLOSED 
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MODEL 778B, 
Ch. 120199-B 

CHASSIS PARTS LIST {Chassis 120199-B) 

PART LIST 
NO. DESCRIPTION PRICE 

900105 Variable Capacitor - R.F. Section 3-40 
PT.of C-l Trimmer - R.F. Section 
PT.of C-l Variable Capacitor - Oscillator Sec. 
PT.of C-l Trimmet • Oscillator Section 
PT.of T-l 
PT.of T-l 
PT.of T-2 
PT.of T-2 

923554 .05 mf Paper 400V. .25 
220 mmf 

PART .002 mf 
OF .005 raf R.C. Coupling Unit 1.05 

923024 
250 mmf 

923524 .02 mf Paper 400V. .25 
925218 30-50 mf Electrolytic 150V. 1.35 
923534 .05 mf Paper 400V. .25 
923515 .1 mf Paper 400V. .30 

PT.of L-l 3 mmf 

700088 Loop Antenna 1.40 
716076 Oscillator Coil .75 

583037P Plug 8t Line Cord .55 

DESCRIPTTON 

PT.of L-2 
540272 
351332 
390062 
PART 

OF 
923024 
35 
34 
38 
340072 

22.000 ohm 
120 ohm 

Carbon 
Carbon 120 ohm Carbon /4W. *10% 

3-3 megohm Carbon i20% 
500,000 ohm Volume Carbon 

6.8 megohm 
470,000 ohm 
4 70.000 ohm 

10,000 ohm 
150 ohm 

1,500 ohm 
18 ohm 

R.C. Coupling Unit 

Carbon 
Carbon 
Carbon 
Carbon 

VjW. t20% 
'/JW. r 10% 
1W. 120% 

'/iW, tI0% 

SP-1 180111 Speaker - PM - 4" 

SW-1 PT.of R-4 On-O{f Switch 

T-l 720033 1st I.F. Transformer 
2 720033 2Q<i I.F. Transformer 
3 734089 Output Transformer 

800525 Vacuum Tube • 12BE6 
800524 Vacuum Tube - 12BA6 
800523 Vacuum Tube - I2AT6 
800032 Vacuum Tube - 50C5 
800526 Vacuum Tube - 35W4 
807000 Fl,lot Light - No. 47 Bulb 

Prices subject to change without notice. 

CABINET PARTS LIST . Chassis 120199-8 

PART NOS. 
DESCRIPTION 

LIST PART NOS. 
DESCRIPTION 

LIST 
MODEL 778B PRICE MODEL 778B PRICE 

140547 Cabinet - Ebony 4.05 411595 Insert - Gold .70 
140547A Cabinet - Ivory 6.25 411596 Dial Ring - Gold .95 
140547B Cabinet - Cherry Red 6.25 575934 Baffle .90 
140547C Cabinet - Forest Gtcen 6.25 575936 Back .20 
460162-S Knobs - 541187 Ttimount Fastener .01 

Tuning 8t Volume - Gold .10 542280 Compression Spring .02 
460382 Pointer - Gold .20 635031 J ewel - Amber .05 

Prices subject to change without notice. 

For best results replecemervts should be mede with genuine Emerson parts end genuine Emerson tub**. 
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MODEL 78SB 
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MODEL 788B 

Chassis 120201B 

DESCRIPTION GENERAL NOTES 

TYPE; Single-band (AM) superheterodyne, with clock 

FREQUENCY RANGE: Broadcast 540-1620 kc 

TYPE OF TUBES: 

V- 1 — 12BE6, converter 
V- 2 — I2BA6, i-f amplifier 
V- 3 — 12AT6, detector, a.v.c. a-f amplifier 
V-4 — 50C5, power output 
V-5 — 35W4, rectifier 

POWER SUPPLY; A-C 60 cycles only 

VOLTAGE RATING: 105- 125 volts. 

POWER CONSUMPTION: 32 watts. 

CURRENT DRAIN: 0.23 amp. at 117 volts a.c. 

L If replacements are made or the wiring disturbed in the 
r-f section of the circuit, the receiver should be care- 
fully realigned. 

2. Detailed information for the clock timer used in this 
model is described on page 3. 

3. Model 788B has a self-contained antenna and does not 
require additional antenna connections. 

4. The self-contained bar type auteuna operates at maxi- 
mum efficiency when it is positioned properly with re- 
Spect to the broadcasting source. Because of this fact, 
reception can be improved in a relatively weak oi 
shielded signal area, merely by slowly rotating the 
cabinet through a quarter of a circle (90 degrees). The 
cabinet should be left in the position where the sta 
tion is-received with maximum volume. 

/CD\ EMERGENCY CIVILIAN DEFENSE BROADCASTS 

During a national emergency the low frequency stations will all shift their operating frequencies to 640 KC while the high ff 
quency stations shift to 1240 KC- The stations in each group will then be keyed on the air so that each one will transmit f 
a certain number of seconds. This will prevent the enemy from homing in on any one station since the signals will beconstan 
ly coming from a different direction. This system is called CONELRAD, meaning Control of Electromagnetic Radiation. 
The model 788B has two symbols imprinted on the dial face at these frequencies (640 K.C., and 1240 K.C.). 
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DEL 7B8 , 
h. 120201-B 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 
1. Voltages indicated are positiye d.c., resistances in ohms, unless otherwise indicated. 
2. Measurements made with yoltohmyst or equiyalcnt. 
3. All measurements taken from pin to B neutral unless otherwise indicated. 
4. Voltage measurements taken with: 

a) Line yoltage maintained at 117 yolts a.c. only. 
b) Radio switch knob (located on front of clock timer) turned to "on" and volume control set for maximum. 
c) Variable condenser fully closed and no signal applied. 

3. Resistance measurements taken with: 
a) Power line cord disconnected from outlet. 
b) Radio switch knob (located on front of clock timer) turned to "on" and volume control set for minimum. 

6. Nominal tolerance on component values makes possible a variation of i 15% in voltage and resistance readings. 
7. N.C. denotes no connection, K is kilohms, Meg. is megohms. Resistances matked • arc measured to Pin 7 of Rectifier 35W4(B+). 

ALIGNMENT INSTRUCTIONS 
1. Use isolation transformer if available. If not, connect a .25 mfd. condenser in series with low side of signal generator and B 

neutral. 
2. Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an out- 

put reading. Use an insulated screw driver for adjusting. 

STEP SIGNAL GENERATOR ifpCTI RADIO 
DIAL OUTPUT ADJUST REMARKS COUPLIN G i a :> atiH a. tme SETTING METER 

1 

High side through .005 
MFD to grid (pin 7) of V-l 
(12BE6). Low side to B 
neutral. See alignment 
Nae No. I. 

455 KC 
Variable con- 
denser fully 
open. 

Across voice 
coil. 

T-2, T-l 
(A-3. A-4 
A-1. A-2) 

Adjust for maximum 
output. 

2 Form loop of several 
corns and radiate signal 
into receiver 

1630 KC 
Variable con- 
denser fully 
open. 

Across voice 
coil. 

Trimmer C-4 
(OSC.) 

Adjust for maximum 
output. 

3 Form loop of several 
turns and radiate signal 
into receiver 

1400 KC Tune for Max- 
output. 

Across voic« 
coil. 

Trimmer C-2 
(ANT.) 

Adjust for maximum 
output. 

The following step is normally not required unless the bar loop antenna has been serviced or replaced in the field. Before 
proceeding with this adjustment, die chassis must be turned "oo" and placed in its cabinet for a period of at least 30 min- 
utes so that the bar loop will have reached its normal operating temperature. Remove the chassis and proceed aa follows: 

4 Form loop of several 
turns and radiate signal 
into receiver 

600 KC Tune for Max. 
output. 

Across voice 
coil. 

Ant.bar loop ! 
adjusting tunuj 

Uaiag slack wire (see sche- 
matic) add from one to two 
turns to bar loop for maxi- 

log goes down when turns are adder 
NOTE: Do not touch bar loop ant. v 

mum meter reading. It read- 
1, reverse the direction of the added turn (aiding or bucking). Repeat step No. 2. 
rhen checking meter reading. 

RESISTANCE READINGS FOR CHASSIS 120201 • B 
SYMBOL TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

■ SB 12BE6 22K 12 A 24-A- • 1.5 K • 1.5 K 3.8 meg. 
■s 12BA6 15 -ft- 24-"- 36 •n- • 1.5 K • 1.5 K 120-"- 

IB 12AT6 6.8 0 12-"- .5 meg. 0 • 470 K 
BS 50C5 150 36-"- 85-"- 480 K • 1.5 K ' 190-"- 
■ 35W4 ,NC Ha 85-"- 120-"- 138 112 • 0 

Resistance measured to Pin 7 of rectifier 35W4 (B+) 

VOLTAGE READINGS ON SCHEMATIC DIAGRAM 

CLOCK TIMER 
The clock runs immediately and continuously when set is plugged 
into a 117V 60 cycle A.C. outlet. 

TIME SET I^IOB (Located at rear of clock tiiucs) 
a) To set time (hour and minute hands) pull knob out and turn in 

the direction indicated by arrow. 
b) To set Radio Alarm (time radio goes on automatically) push 

knob in and turn in the direction indicated by arrow to the del 
sired time. 

CAUTION: When using this time set knob, be sure to always turn 
in the direction indicated by the arrow. 

RADIO SWITCH KNOB (Located on front of clock timer). TTjis knob 
switches radio "on" or "off or when switch to ,,auto"will auto- 
matically turn the radio on at the time indicated by the radio alarm 
set hand, (see step 'b' above) 

I2BE6 I2BA6 

35W4 

o 
I2AT6 SOCS 

oo 

Fig. 2 Tube Location Diagram of Chassis 120201-B 
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CHASSIS PARTS LIST - CHASSIS 120201-B 

SYM* 
bol part no. 

900106 
PT. of C-l 
PT. of C-l 
PT. of C-l 
PT. of T-l 
PT. of T-l 
PT. of T-2 
PT. of T-2 

923554 

Putt 
of 

923024 

923524 
925218 
923554 
923515 

DESCRIPTION 

Variable Capacitor — R.F.Secrioo 
Tnasner — R-F.Sectico 
Variable Capacitor — Oscillator Section 
Trimmer — Oscillator Section 

PART NO. 

.02 MF Paper 
30-50 MF) Electrolytic 
.05 MF Paper 
.1 MF Paper 

PT. of L-2 
340272 
351332 
y^r* 

jj. 
mvwm 

DESCRIPTION 

22,000 Cbn Car boo 
120 Ohm Carbon 1/2 V. ± 10% 
3.3 Megcfan Carbon 1/2V. ± 20% 
000 Chm Volume Control   

700061 Bar Loop Antenna 
716071 Oscillator Coil 

470743 Hmer - Telecbron Model C-«8 

583049P Plu* A Line Oord 
585112 Plug A Lead AaaenAly 

PT. of M-l 

l)V-l 
V-2 

.50 V-3 

.30 V-4 
V-5 

800525 
800524 

23 
800032 
800526 

10,000 Ohm Carbon 1/ZW. 
150 Obn Carbon 1/7W. 

1,500 Chm Carbon IV. 
18 Ohm Carbon 1/2V. 

± 20% 
± 10% 
±20% 
± 10% 

Speaker — FM— 4" (With output TVana- 
fonner) 

On-off switch 

1st. LF. Ttanaformer 
Sad. LF. Hanaformer 
Output Tranxformer 

Vactaan lUbe - 12BE6 
Vacuum Ibbe - 12BA6 
Vacuum TVbe — 12AT6 
Vacmzn Ibbe — 50C5 
Vacunm Tibe - 3514 

Radio Socket 

CABINET PARTS LIST - CHASSIS 120201 -B 

DESCRIPTION 
PART NUMBERS 

MODEL 788D 

140553B 

460326 

450175 
542280 
575939 
575898 
587329 
470743 
277053 
520195 

635 

Cabinet — Iso 
Cabinet — Valnnt 
Pointer Knob — Gold 
Volume Knob — Clear 
Switch Knob — Timer — Black 
Grille — Gold 

— Kooba 
Baffle 
Bade 
Faatenec — Baffle A Bade 
Timer - Teiechroo Model C-88 
Fiahpaper Taaher — Timer 

atal 
Mo on tine Place 

Pricea anbject to change without notice. 



FAj 
MODEL 

I: 
Wsm. 

Power supply with ballast 

105-245 Volts DC 40-60 cycles AC 

Power Consumption 30 Watts 

Frequency Range 

Standard Broadcast 530-1650 KC (566-182 meters) 

Tropical Shortwave 2.3-7.6 MC (130-39.5 meters) 

International Shortwave 7.4-24 MC (40.5-12.5 meters) 

Tubes: 

Osc. Converter 12SA7 

I.F. Amplifier 12SK7 

Det. Avc. A.F. 12S07 

Power Output 50L6GT 

Rectifier „ 35Z5GT 

Ballast tubes: 

117.22 105-125 volts 

117.35 135-160 volts 

117.36 210-245 volts 

hrj/t/ABLS 
CLOS£.t> 

» rve*s 
CLOCXtV/SC 

COBO LewSTH 4e' 
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MODEL 777 
ALIGNMENT PROCEDURE 

The chassis may be removed from the cabinet by pulling off the knobs and, removing the lour screws on the 
bottom. 

No attempt should be made to realign the various circuits until all other causes have been 
checked, unless the condition is so obvious as to indicate that realignment is necessary. 
Then proceed as follows: 

Volume Control full on. 

Low range A.C. meter connected across voice coil to indicate output. 

Keep signal generator attenuated so as to maintain Vz scale reading on output meter. 

Make certain that dial pointer is exactly on index line (bottom left side of dial plate) when 
variable condenser is fully meshed. Use only mild soap and water to clean cabinet and 
knobs. Never use cleaning fluids. 

Band 
Switch 

Becelver 
Dial At: 

Approx. 
22 MC. 

Short Approx. 
Wave 8 MC. 

Signal 
Generator 

Exactly 
456 KC. 

Dummy 
Antenna 

.1 MF 

Exactly 200 MMF 
1650 KC. 

Approx. 200 MMF 
1500 KC. 

Approx. 200 MMF 
600 KC. 

Exactly 400 ohm 
7.6 MC. 

Approx. 400 ohm 
7.0 MC. 

Approx. 400 ohm 
2.5 MC. 

Exactly 400 ohm 
24 MC. 

Approx. 400 ohm 
22 MC. 

Approx. 400 ohm 
8 MC. 

Control Grid 12SA7 
Tube (Top) Rear Sec- 
tion Variable Con- 
denser. 

Terminal at Rear for 
External Antenna 
and Chassis. 

Same 

Same 

Same 

Terminal at Rear for 
External Antenna 
and Chassis. 

Same 

Same 

Same 

Refer To Chassis Layout 
For Location Of Trimmers 

Adjust for Maximum Output 
LI, 12. L3 & L4. 

Adjust for Maximum Output 
T1 

Adjust for Maximum Output 
T2 on Loop. 

Adjust for Maximum Output 
T3 While Rocking Tuning. 
Repeat Steps 2, 3 & 4 if Ad- 
justment is great. 

Adjust for Max. Output T4 
(1st. peak in) (image should 
appear at 8.5 MC on Signal 
Generator). 

Adjust for Max. Output T5 
while rocking tuning (Image 
should appear somewhat 
weaker at 7.9 MC on signal 
generator). 

Adjust for Max. Output T6 
while rocking tuning. Re- 
peat steps 5, 6 and 7 if ad- 
justment is great. 

Adjust for Max. Output T7 
(second Peak in) (image 
should appear at 23.1 MC 
on signal generator). 

Adjust for Max, Output T8 
while rocking tuning, (im- 
age should appear some- 
what weaker at 21.1 MC on 
signal generator). 

Check tracking with iron 
and brass wand in Ant. coil 
#37.108. If output more than 
doubles, tracking may be 
improved somewhat by 
gently dressing leads or 
moving osc. coil #37.109. 
Repeat steps 8, 9, and 10 if 
adjustment is great. 



MODEL 71 

"BAND. 
SWITCH 

Tl 
1650 KG 

T 4 
i 7.6 MC 

T7 
24 MC 

©STANDARD BROADCAST 530-1650 KC EXTREME RIGHT POSITION 
©TROPICAL SHORTWAVE 2.3 - 7.6 MC 
© FOREIGN SHORTWAVE 7.4-24MC 
0 PHONOGRAPH EXTREME LEFT POSITION 

. T, PILOT LAMP 
feOOKC BR0W^ 600KC 

BAYONET 
!> T6 

2.5MC 

^2SQ7^ 

456 KC O L2 

BALLAST TUBE yicc i/r iuoc. 

©m ©000 

I500KC, 
PHONO INPUT 

EXTERNAL ANTENNA 
TUBE LAYOUT 

PARTS 

Part No. Description 

12.23 Tubular Condenser .03 Mfd. 400 V Molded 

12.24 Tubular Condenser .05 Mfd. 400 V Molded 

12.25 Tubular Condenser .1 Mfd. 400 V Molded 

17.21 Ceramic Condenser 100 Mmf zt 20% 

17.22 Ceramic Condenser 220 Mmf ±20% 

17.45 Ceramic Condenser 1500 Mmf ± 20% 

17.75 Ceramic Condenser 2200 Mmf ± 10% 

17.85 Mica Condenser 6800 Mmf ±5% 

17.84 Ceramic Condenser 4700 Mmf ± 20% 

17.91 Mica Condenser 1300 Mmf ± 5% 

22.32 Electrolytic Condenser 30-40-20 Mfd. 150 
Volts 

27.25 Variable Condenser 2 gang type 2001 

37.62 Input & Output I.E. Coil 

37.88 Broadcast Loop 

37.108 S.W. and Tropical Antenna Coil 

37.109 S.W. Oscillator Coil" 
37.110 B.C. and Tropical Oscillator Coil 

42.36 Output Transformer 2500 ohm 400 cycles 

LIST 

Part No. Part No. Description 

47.12 3 Band Switch 

52.6 Volume Control with Switch 

72.1 Power Cord 

77.4 Dial Cord Spring 

77.5 Dial Cord 

77.33 Pointer 

77.112 Glass Dial Scale 

92.17 Phono Plug 

92.18 Phono Socket 

92.19 Phono Shell 

97.46 Cabinet Bakelite (Walnut or Ivory) 

97.117 Masonite Back 

97.157 Grille Qoth 
107.8A Speaker 6" x 4" Oval Alnico V Magne 

142.37 Knob "Off" Volume (Walnut or Ivory) 

142.38 Knob Tuning (Walnut or Ivory) 
142.39 Knob B.C.-Tr.-S.W.—Phono (Walnut or 

Ivory) 

Note: When ordering, please give part number and description. 

A TrtVm IT. 
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MODELS 4-C-l 
4-C-20, The 
Caravan 

Cabinet Dimensions (Inc. Knobs) 
lO-Z/4n X 4-l/4,, X 6-3/8'* 

Weight - 4 Lbs.{L 
Power Supply - 110-120 

SPECIFICATIONS 

Tuning Range 
Intermediate Freq. 
Loud Speaker 
Voice Coil Impedance 

Power Output 
Undistorted 
Maximum 

- 4 Lbs.(Less Batteries) 
- 110-120 

Volt AC-DC & Battery 
- 540 to 1600 KC 
- 455 KC 
- 4'* PM 
- 3.2 Ohms at 400 

Cycles 

-180 MW 
-300 MW 

Batteries - 
One 4-1/2 Volt "A" Firestone 4-D-86 
One 90 Volt "B** Firestone 4-D-88 

Tube Complement 
1R5 - Converter 
1U4 - I.F; Amplifier 
1U5 - Diode-Audio Amplifier 
3V4 - Power Output 

Rectifier - Selenium Type 

ALIGNMENT PROCEDURE 
For alignment procedure read tabulations from left to right and make the adjustments 
marked (1) first. (2) next. (3) third. 

Before starting alignment: 
(A) Remove the chassis and loop antenna from the cabinet at the same time by re- 

moving the battery connectors from the batteries, pulling off knobs and remov- 
ing the two screws on the chassis tabs which fasten the chassis to the cabinet. 

(B) Use an accurately calibrated test oscillator with some type of output measuring 
device. 

POSITION 
OF GANG 

SIGNAL 
GENERATOR 
FREQUENCY 

Any point where no 
1 interfering signal Exactly 455 KC 

Is received. 

2 Exactly 1620 KC. Exactly 1620 KC. 

, Appruximaleiy Approximately 
1400 KC. 1400 KC. 

Exactly 600 KC. Exactly 600 KC. 

GENERATOR 
CONNECTION 

High Side to grid of 
I RS tube. Low side 
to common negative. 

.05 MFD. Condenser 

2 turns of hookup wire 6 " In 
Ola. (Place approximately a 
fool from,[ead ofJt.and in 
same axis as, loop antenna.) 

ADJUSTMENT TYPE OF 
ADJUSTMENT 

Slug at top of 
atd. I.F. (T2) 
and then each 
of the slugs of 
the 1st. T.F. 

For 
Maximum 

Output. 

Front Gang 
Trimmer. 

For 
Maximum 
Output. 

Rear Gang 
Trimmer. 

For 
Maximum 

Output. 

Slug In 
OsclUator 
Coll (t2). 

For 
Maximum 

Output. 

REPEAT STEPS 

2 and 3 
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MODELS 4-C-19, 4-C-20, 
The Caravan 

Be sure R.F. and I.F. stages are accurately aligned before measuring gain. R.F. gains can be measured 
with a "channel* type instrument containing a tuned and calibrated R.F. amplifier. A vacuum tube volt- 
meter may be used for audio gain measurements. Observe following precautions: 

1. For all gain measurements con- 
nect signal generator as shown. 
Use 600 KC. signal with 400 cycle 
modulaticn (use nearby frequency 
if local station interferes.) 

2. Be sure radio is 
carefully tuned to 
generator signal 
(use weak signal 
for sharp tuning.) 

3. When using a '"channel type 
instrument carefully tune it 
for maximum output at de- 
sired frequency before making 
measurements. 

 30 X  CO*v««iiON CAIN OUTPUT 415 KC 

SIGNAL CFNCRATOA 

m 

CONVCPTC« 

1 
n 

I 

KS 

Differences in tube characteristics, tolerance of parts, adjustment of tuned circuits, and variations of 
line voltage will influence stage gain. Accuracy of measurements is dependent upon careful tuning of 
receiver to generator signal and experience in using your test equipment. These factors may create 
considerable variation in gain measurements. 
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MODELS 4-C 
4-C-20, The 
Caravan 

o^r-ON 4 VOL CQNTftOL 

TOP VIEW OF CHASSIS 

BOTTOM VIEW OF CHASSIS 

REAB Of CHASSIS 

AU. WOCTA^Cl EICEFT FIlAMCMTt A* IMCHCATCO AM MCAAUAtD FAOM tOCMCT CONTACTS TO COMMON NCOATlVt UtiNO  A rafiOO OHM ffA VOCT MtTtA. VDLTAM1 IN OKLC* AM TON 117 W A C. OftAATION WOVTAOCl NOT IN CMCLCS A* 7OA BATTtM OMAATION. 

ILL. PART PART 
NO. NO. NAME DESCRIPTION 

O II 1020 KC OSCILLATOR TRIMMER ANTENNA TRIMMER StLENWW RECTIFIER 

mseszs 

QXZXlO. 

TOLTAOt TA8LC 

R5 N-4023 Resistor Carbon 82 Ohm 2.0W. 10% c 
R6 N-8333 Resistor Candohm 2,300 Ohm 5.ew. 

R7 N-4896 Resistor Carbon 2.200 Ohm I/2W. 10% 
R8 N-8332 Volume Control with Switch -1.0 Megohm 
RIO N-4066 Resistor Carbon 470 Ohm i/ZW. 10% 
R13,R16 N-6793 Resistor Carbon 1,200 Ohm I/2W. 10% 

R15 N-402e Resistor Carbon 220,000 Ohm 1/2W. 20% 
RI7 N-6792 Resistor Carbon 27 Ohm I/2W. 10% 
R18 N-4420 Resistor Carbon 330 Ohm 1/2W. 10% 
CI8 ) ( 0001 MFD. ) . 
C19.C20 ) ( .005 MFD. }. 
Rll )N-8330 Couplate ( 4.7 Megohm ) 
R12 ) ( I 0 Megohm) 
R14 ) ( 2.2 Megohm) 
C 5 N-6375 Condenser Ceramic 50 MMFD. 500V. 
C6^C13 N-4894 Condenser Paper .005 MFD. 600V. 

C7, C8 N-1345 Condenser Paper .05 MFD. 200V. 

C9 N-1351 Condenser Paper .1 MFD. 200V. 

C10,C21 N-6377 Condenser Paper .002 MFD. eOOV. 

CU N-1346 Condenser Paper .05 MFD. 400V. 

C12 n-6015 Condenser Cera*ic 100 MMFD. 500V. 

C14 ) (50 MFD. 150V.) 
CIS ) (30 MFD. 150V.) 
C16 ) N-6841 Condenser Electrolytic(jqmfd. 150V.) 
C17 ) (100MFD. 25V.) 

N-832i Condenaer Tuning N-6681 Speaker 4" P M. 
LI N-8328 Coll Loop Antenna - Iron Rod Type 

Tl N-7981 Transformer 
T2 N-8326 Transformer 

T3 N-8329 Transformer 
T,2 N-8327 Coil 

N-8331 Rectifier 
N-5951 Switch 

1st. 1 .F. 
2nd. l.F. 
Output 
Oscillator 

Selenium 
Power Changeover 

((335 Cabinet Plastic - Maroon-Less Handle (Slock No, 
N-8334 Knob Tuning -Maroon (4-0-19 
N-8345 Knob Volume - Maroon (Only. 
N-8342 Handle Maroon ( 

»33e Cabinet Plastic - Green-Less Handle (Stock No, 
N-8335 Knob Tuning - Green (4-C-20 
N-8346 Knob Volume - Green ( Only. 

PART PART 
NO. NAME DESCRIPTION 

Rl N-2973 Resistor Carbon 100,000 Ohm 1/2W. 10% 
R2 N-8012 Resistor Carbon 22,000 Ohm 1/2W. 10% 

.R3 N-4061 Resistor Carbon 4.7 MegohmI/2W. 20% 
R4. R9 N-4028 Resistor Carbon 6.8 Megohm 1/2W. 20% 

N-8410 Handle 
LIST 

PRICE N-e419 Assembly 
$ .25 N-8338 Hinge 

.25 
N-8339 Spring Clip 

.25 

.26 * mCLUDES EXCISE TAX 

Grille Cloth & Battle 

Cabinet Back 
Cabinet Back Retaining 

ORDERING PARTS 

Order parts from your nearest Firestone Tire and Auto Supply Warehouse. When ordering parts, it is 
important that the correct code number and stock number, be given with the correct part name and par* 
number as shown in the parts list. 
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MODEL 4-C-21, 
Code 120-1-051 

OPERATION 

POWER SELECTOR SWITCH (See Fi?. 2) 

This control is located on the hack of the radio chassi ». Release snap fastener securing door on back of cabinet. 
Remove line cord from compartment and turn switch to "AC-DC* or "BATT." position. The line cord is stored in 
this compartment when the radio is operating on batteries. 

VOLUME CONTROL KNOB (See Fig. I t 

This knob is located on the left side of the radio. Turning this knob slightly to the right until a slight click is 
heard will put the radio into operation. Turning this knob further to the right will increase the volume and turning 
it to the left will decrease the volume. After a station has been selected, the volume control should be adjusted to 
the desired level. The volume should never be reduced In detuning the station selector knob. 

STATION SELECTOR KNOB (See Fig. 

This knob is located on the right side of the radio. Turn the knob until a desired station has been selected. 
Adjust very carefully until the station comes in with the most natural lone. 

s 

mm 
m mm 

■m 

mm 

•ii 

% 

ii" 

DESCRIPTION 
This Portable Receiver is a 5-tubc plus rectifier superhetrodyne, designed to operate on 115 to 125 volts, 

AC-DC power, or on self-contained butteries. The receiver covers the frequency range 538 to 1620 KC. Three con- 
trols are provided for operating the receiver. See Fig. 1 and 2. 

Thin rpopivpr i^ puiiinnpH W 17 Q ...».»»»** A UIO KCVClVd 13 »• M •UAAUI^ V.VIA VA^ASOV/A HAtVA A A AO BIO W t J UOCl^,AAVAA AVAAl^AAlA- 
Loop" antenna, thereby insuring the finest in sensitivity and selectivity. It is designed with the patented "Battery 
Rejuvenator". Proper use of this rejtivcnalor will extend the normal life of the "B" batteries 2 to 4 times for extra 
hours of listening pleasure. 

ELECTRICAL SPECIFICATIONS 
Power supply - 115 to 125 volts AC-DC 

or 2 45 volt "B" batteries 
and 2 4^ volt "A" batteries 

Frequency Range 538 - 1620 KC. 
Speaker     5" PM 
Power Output 25 watts maximum 

This receiver contains the following- 
1—1T4 or 114 RF Amplifier 
1—1R5      Converter 
1_1T4 or 1U4 1. F. Amplifier 
1—1V5   Detector—AVC—1st Audio 
1—3V4    Power Output 



FIRESTONE PAGE 23 

MODEL 4-C-2] 
Code 120-1-05 

'A' 
battery 

MACNA- LOOP ij 

POWER SELECTOR 
 SWITCH 

'B' 

BATTERY INSTALLATION 

BATTERY INSTALLATION 

Batleriee Requiml 

2 4*4 volt "A"* Batteries Fireslone No. 4-D-oO 

2 45 volt "B" Batteries Firestone No. 4-0-89 

1. Remove two wood srrews located in upper comers of l>uck. 
2. Swing: lop of back aw ay from cabinet and remove by liFinjr in an upward direction. 
3. Install batteries and insert cable pings as shown i.i Fia. 2. 

BATTERY CHARGING 

The "B" batteries ran be recharged in the following manner: 
1. Turn power selector switch to charge position. 
2. Plug line cord into an AC. or DC. 115-125 volt power line. 
3. Turn volume control on. 

The best possible perfomiance on battery operation can bo realized if the batteries are periodically charged b; 
the Rejuvenator for as long a period as thev lia\e been in use. rather than waiting until they run down. For example 
if the receiver has been operated on battery power for four hours, it should be on charge for at least four hour 
afterwards. In this manner, the (piality and sensitivity of the receiver will be at a maxiimini since the fully charget 
batteries will insure "new battery" performance. 

CAUTION: Do not attempt to remove tubes or replace batteries while receiver is turned on. 
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MODEL 4-C-21, 
Code 120-1-C51 

ALIGNING INSTRUCTIONS 

Never atlempt any adjustments on this receiver unless it becomes necessary to replace a coil or iraiisformeT, or 
the adjustments have heen tampered with in the field. Always make certain that other components such as tubes, 
condensers, resistors, etc.. are normal before proceeding with realignment. If realignment is necessary, follow the in- 
slrnclions given under the heading "Alignment Procedure"*. After realignment has been completed, repeat the pro- 
cedure as a final check. 

To remove the radio chassis for servicing, remove the hack cover and disconnect cables from halteries. Remove 
batteries and pull out the top shelf. Slide out the chassis and holtom shelf and remove the screws securing chassis 
to shelf. 

ALIGNMENT PROCEDURE 

Volume control — Maximum, all adjustments. 
No signal applied to antenna. 
Power input — 115 to 125 Volts AC or DC. 
Connect dummy antenna in series with output lead 

of signal generator. 
Connect ground lead of signal generator to chassis. 
Repeat alignment procedure as a final check. 

The following equipment is necessary for proper align* 
ment: 

Signal generator that will provide the test frequencies as 
listed, modulated 400 cycles, 30%. 

Non-metallic screwdriver. 
Output meter. 11.8 volt for 1 watt output j. 
Dummy antenna — .1 MFD. 
For alignment points refer to Schematic Diagram. 

Dial Setting Generalox 
Frequency 

Dummy 
Ant. 

Generator 
Connection 

Trimmer 
Reference 

Trimmer 
Adjustment 

Trimmer 
Function 

1. Fully open 455 KG .1 MFD 1R5 Grid T2 Top & 
bottom 

Maximupi Output I.F. 

2. Fully open 455 KG .1 MFD 1R5 Grid T1 Top & 
bottom 

Maximum Input I.F. 

3. Fully open 1620 KG .1 MFD Grid 1T4 
RF Stage 

CV2 Maximum Oscillator 

4. Tune in signal 
from generator 

1400 KG .1 MFD Grid 1T4 
RF Stage 

CVS Maximum RF Stage 

5. Tune in signal 
from generator 

600 KG .1 MFD Grid 1T4 
RF Stage L2 Maximum RF Stage 

6. Tune in signal 
from generator 

1400 KG Loosely couple 
signal generator leads 

to "Magna Loop" CV1 Maximum Antenna 

ADJUST TOP 
AND BOTTOM 
AT 455 KG.— 

ADJUST TOP 
AND BOTTOM 
AT 455 KG. — 

PO*IE« SELECTOR SWITCH/ 

- 00-ov 
- live 
• aoavHO/ 

SW-602-A 

T2 IT4 OR IU4 TT IT4OR IU4 

0 

fL2 

— cv-i 
ADJUST AT 

1400 KG. 

 CV-2 
ADJUST FOR 

1620 KG. 

Fiii.T 
OFF-ON-VOLUME 

ADJUST AT 
600 KG. ' 

TUNING 
ALIGNMENT CHART 

— CV-3 
ADJUST AT 

1400 KG. 
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MODEL 4-C-2 
Code 120-1-C5 
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MODEL 4-C-21, 
Code 120-1-C51 

SPRING 

VARIABLE CAPACITOR 
FULLY OPEN 

DIAL DRUM 

PULLEY DRIVE SHAFT 

Fig. 5 

Schematic 
Diagram 
Relerence 
Cl. CZ C4 
C3  
C5, C7, C8 .. 
C6   
C9    
CIO, CU 
C12 
C13   

PARTS 

Part No 
 C208 
 C207 
 - CC200 
 C206 
 CC201 
   C203 
 — C204 
 - —C205 

  CE-36 

CV1. CV2, CV3     CV-300 

AND PRICE LIST 
CONDENSERS 

Description 
.1 MFD 400 Volt Condenser    ... 
.05 MFD 200 Volt Condenser     
100 MMFD Ceramic Condenser     
.01 MFD 400 Volt Condenser    
200 MMD Ceramic Condenser   
.002 MFD 400 Volt Condenser     
.05 MFD 400 Volt Condenser    
10 MFD 25 Volt Condenser      
50 MFD ISO Volt Electrolytic Condenser 1 
30 MFD ISO Volt Electrolytic Condenser I 
25 MFD 150 Volt Electrolytic Condenser | 
200 MFD 10 Volt Electrolytic Condenser J 
3 Section Variable Condenser      

HI    R315 
R2       R309 
R3. R5, R7     H311 
H4      R310 
R6    R316 
R8, R9, R15    R317 
R10  :   R318 
RH        R319 
R12      R320 
R13    R321 
R14      R314 

RESISTORS 

150 K ohm Vr wall 20% resistor 
1 meg ohm Va watt 20% resistor _. 
10 meg ohm Vj watt 20% resistor 
2 meg ohm Vr watt 20%, resistor _. 
10 K ohm 1/2 watt 20% resistor  
820 ohm Vj watt 20% resistor   
100 ohm 2 wall 10%, resistor   
2025 ohm 10 watt 20% resistor  
750 ohm Vj watt 20%, resistor  
1 K ohm Vz watt 20% resistor ... 
1.5 K ohm Va wall 20%o resistor  

COILS AND TRANSFORMERS 

Ll —   L-A51 
L2    57FB-4 
L3     L-05I 
T1    ..........1655-16 
T2       1655-16 

Magna Loop Antenna Coil 
R. F. Coil    
R.F. Oscillator Coil   
1st LF. Transiermer     
2nd LF. Transformer 

SW-602A 
PM-250 
SI 
H208 
H51 
B51 
B52 
H53 
H54 
4-D-89 
4-D-86 

MISCELLANEOUS 

Power Selector Switch         $1.00 
Speaker 5" PM (Includes output transformer)  5.75 
Selenium Rectifier ...       1.50 
Clip Coil Mounting        05 
Knob      10 
"A" Battery Cable        . ,75 
"B" Battery Cable    75 
Cabinet loss back          5.95 
Cabinet back       1.50 
"B" Battery. 45 volt             2.25 
"A" Battery. 41/2 volt         .85 

DIAL PARTS 

Plastic Dial     
Dial Pointer    
Dial Pulley       
Spring, Dial Drive String 

Tension   
String, Dial Drive   

Prices subject to change without notice 
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MODEL54-A-101 
4-A-102, Code 
297-2-3419 

SPECIFICATIONS 

CABINET DIMENSIONS 

Length 8-9/l6M 

Depth 5W 

Height 5" 

SHIPPING WEIGHT 4-1/4 Lbs. 

POWER SUPPLY 110 to 120 Volt AC-DC 

TUNING RANGE 540 to 1600 KC 

INTERMEDIATE FREQUENCY 455KC 

LOUD SPEAKER 4 Inch PM 

VOICE COIL IMPEDANCE 3.2 Ohm at 
400 Cycles 

POWER OUTPUT Undistorted - 0.9 Watt 
Maximum. - 1.8 Watts 

TUBE COMPLEMENT 
12AU6 - Converter 
12AV6 - Diode Audio 
50C5 - Output 

35Z5GT - Rectifier 

ALIGNMENT PROCEDURE 

For alignment procedure read tabulations from left to right, and make the adjustments marked (1) 
first, (2) next, (3) Third. 

Before starting alignment 
(A) Remove chassis and loop from cabinet. Leave loop in position on its mounting bracket. Turn 

tuning capacitor until plates are completely in mesh and replace tuning knob with indicator 
pointing to the lift and parallel to chassis base. 

(B) Use an accurately calibrated test oscillator with some type of output measuring device. 

(C) When aligning the 1400 KC AntennaTrimmcr and the 1620 KC Oscillator Trimmer, couple test 
oscillator to receiver loop by; (1) make loop consisting of two turns of #22 size wire wound on 
a form of 6" in dia. (2) connect this loop across output of test oscillator; (3) place test os- 
cillator loop approximately a foot from and in the same plane as the receiver loop. 
BE SURE THAT NEITHER LOOP MOVES WHILE ALIGNING. 

Set Receiver 
dia? to: 

POINT WHf Rf NO INTI*- 
FEBINC SICNAl 19 BECEIVtD. ■ I TH TUN I NO CONDENSEH NEAR 
CENTER 

EXACTtr 
1620 K.C. 

TEST OSCILLATOR 
Attach output of test os- 

ciUAtor to: 

HIGH SIDE TO REAR STATOR 

EXACTLY 
1620 K.C. 

Refer to parts layout diagram for location of trritmers 
iiwittoned below: 

ro;T"oEFTOUCO^N0«CAM"vE ^ #0Tr0M 0r CAN "A"MUU 

THROUGH A .05 MF0 BLOCKING * 
CONOtNStN 
SEC paragraph '"C 'ABOVE ADJUST 1620 K.C. OSCILLATOR THIUUCR EOR MAXIMUM OUTPUT. 
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MODELS 4-A-101, 
4-A-102, Code 297-2-3419 

Be sure R.F. and I.F. stages are accurately aligned before measuring gain. R.F. gains can be measured 
with a "channel" type instrument containing a tuned and calibrated R.F. amplifier. A vacuum tube volt- 
meter may be used for audio gain measurements. Observe following precautions: 

1. For all gain measurements con- 
nect signal generator as shown. 
Use 600 KC. signal with 400 cycle 
modilation (use nearby frequency 
if local station interferes.) 

2. Be sure radio is 
carefully tuned to 
generator signal 
(use weak signal 
for sharp tuning.) 

3. When using a "channel type 
instrument carefully tune it 
for maximum output at de- 
sired frequency before making 
mea surements. 

AT AOO CYCLES AT 400 CYCLES 

SIGNAL 
CtftBATC 

T fvh 

[fTl'iv II I* 

Differences in tube characteristics, tolerance of parts, adjustment of tuned circuits, and variations of 
line voltage will influence stage gain. Accuracy of measurements is dependent upon careful tuning of 
receiver to generator signal and experience in using your test equipment. These factors may create 
considerable variation in gain measurements. 

ORDERING PARTS 

Order parts from your nearest Firestone Tire and Auto Supply Warehouse. When ordering parts, it is 
important that the correct code number and stock number, be given with the correct part name and part 
number as shown in the parts list. 

PARTS LIST 

• LUIS. PAWT PART 
NO. NO. NAME 

C1 N-6385 Condenser 
C2,C5 N-S508 Condenser 
C4 N-1345 Condenser 

C7 N-6015 Condenser 
C8 N-2063 Condenser 

•09 N-6488 Condenser 
•CIO N-4894 Condenser 

Cll ) 
C12 ) N-8442 Condenser 
CIS ) 

C14 N-1346 Condenser 
CIS N-1344 Condenser 

Rl N-4277 Resistor 
R2 N-7142 Resistor 
R3 N-4028 Resistor 
R4 N-4026 Resistor 
R5 N-4027 Resistor 

DESCRIPTION 

Ceramic 50 MMFD. 500 Volts 10% 
Gang Tuning 
Paper .05 MFD. 200 Volts 

Ceramic 100 MMFD, 500 Volts 20% 
Paper .003 MFD. 600 Volts 

Ceramic 250 MMFD. 500 Volts 20% 
Paper .005 MFD. 600 Volts 

( 20 MFD. 15 Volts ) 
Electrolytic (20 MFD. 150 Volts ) 

( 40 MFD. 150 Volts ) 

Paper .05 MFD. 400 Volts 
Paper .01 MFH-4DQ-Vo!ls 

Carbon 2.2 Megohm 1/2 Watt 20% 
Volume Control with Switch 
Carbon 6.8 Megohm 1/2 Watt 20% 
Carbon 220,000 Ohm 1/2 Watt 20% 
Carbon 470,000 Ohm 1/2 Watt 20% 

I LUIS. PART 
NO. NO. DESCRIPTION 

N-4067 Resistor Carbon 180 Ohm 1/2 Watt 10% 
N-4896 Resistor Carbon 2,200 Ohm 1/2 Watt 10% 
N-6014 Resistor Carbon 68 Ohm 2.0 Watt 10% 
N-4022 Resistor Carbon 33 Ohm 1/2 Watt 20% 

N-7694 Translormer I. F. 
N-8552 Coil Oscillator 
N-8581 Coil Loop Antenna and Cabinet Back 

N-7824 Speaker 4 "PM with Output Transformer 

$41 Cabinet Plastic - White ( ) 
$56 Cabinet Plastic - Red ( ) 
$57 Cabinet Plastic - Green (Stock No.) 
N-8422 Knob Volume Control - While (4-A-I02 ) 
N-8619 Knob Volume Control - Red f Only ) 
N-8620 Knob Volume Control - Green( j 
N-8604 Knob Station Tuning - White ( ) 

$49 Cabinet Plastic - Walnut (Stock No.) 
N-842i Knob Volume Control • WalnuK 4-A-101 j 
N-8364 Knob Station Tuning -Walnut ( Only ) 

NOTES - * In some receivers, the following components (C9,C10,R4 and R5) are replaced by the assembly listed belo-- 
N-8215 Assembly Audio Coupling Plate 

Excise Tax included. 

/fa 
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MODELS 4-A-101, 
4-A-102, Code 

50C5 297-2-3419 

004 ll 

CT 2 MEC. 

TUNING CAWkCITO# 

4oura 
ISOV 

■■o _C 12 ©"-ON SWITCH 

NOTE: 
^ RA.RS.CSICIO MAY BE PART NO- N-a2l5 

AUDIO COUPLATE IN SOME RECEIVERS. 
35Z5GT 

RCCTiriCR 

REAB OF CHASSIS 

mm 

0¥©J 

JoieS 
VOLTAGES EXCEPT. f?CATEHS AW MEA^^ F^ SOCKET 

T? 
ACROSS SOCKET CONTACTS. 
» A.C. EXCEPT WHEN SET IS USED ON O.C. 

, VOLTAGE TABLE , (bottom VJtW 0» CHASili] 

50C5 

I2AV6 

BOTTOM VIEW OF CHASSIS 

$ 

A.C.-D.C. LINE 

 1400 KC 
ANT. TRIMMER 

 1620 KC. 
OSC. TRIMMER 

T»V^«-k T? 
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MODEL 4-A-108 

ill 

CABINET DIMENSIONS - 
Length 10-5/16,, 

Depth 5-3/4', 

Height 6-3/16 * 

SPECIFICATIONS 

VOICE COIL IMPEDANCE - 3.2 Ohms at 400 cycles 

POWER OUTPUT Undistorted - 0.8 Watts 
Maximum - 1.3 Watts 

SHIPPING WEIGHT - 6 1/2 lbs. 

POWER SUPPLY - 110 to 120 Volts 
AC-DC 

TUNING RANGE - 540 to 1600 KC 

INTERMEDIATE FREQ. - 455 KC 

LOUD SPEAKER - 4 Inch PM 

TUBE COMPLEMENT - 

12SA7 - Converter 

12SK7 - I. F. AmpUfier 

12SQ7 - Diode-Audio 

50L6GT - Output 

35Z5GT - Rectifier 

ALIGNMENT PROCEDURE 

For alignment procedure read tabulations from left to right, make the adjustments marked 
(1) first, (2) next, (3) third. 

BEFORE STARTING AUGNMENT: 

(A) Remove loop and chassis from cabinet, (CAUTION: DIAL ESCUTCHEON TAB 
ABOVE GANG CONDENSER ON INSIDE OF CABINET MUST BE STRAIGHTENED 
BEFORE REMOVING CHASSIS.) Loop must be mounted to its normal position on 
chassis for alignment. 

(B) Use an accurately calibrated test oscillator with some type of output measuring device. 

STfF 
NO. 

SIGNAL 
GENERATOR 
FREQUENCY 

GENERATOR 
CCNNEJCTICN 

POSITION 
OF GANG 

ANTENNA ADJUSTMENT TYPE OF 
ADJUSTMENT 

■ 

Exactly 
455 KC 

High Side togrld 
of 125A7 tube.Lo» 
side to conon 
negative. 

Any point there no 
Interfering signal 
is received. 

.05 Condenser 

Slug at top of 
2nd . I. F. (T2) 
and then each 
Ol t UK Slugs 
of the Ist.I.F. 

For 
Maxloua 
Output 

■ 
Exactly 
1620 KC EUMrfY 

Rotor 
fully open. 2 turns of hookup tire 6» 

Front Gang 
Tr later 

For 
Maxiiui 
output 

3 
Approxl- 
■ately 
1400 kc. 

ANTENNA 
Tune In 
signal froi 
generator. 

In Dla. (Place approxlaate- 
ly a foot froa end of, and 
In sate axis as, loop an- 
tenna) 

Rear Gang 
Trlmer 

For 
Maxlaui 
Output 

279 
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MODEL 4-A-108 

Be sure R.F. andl.F. stages are accurately aligned before measuring gain. R.F. gains can be measured 
with a "channel" type instrument containing a tuned and calibrated R.F. amplifier. A vacuum tube volt- 
meter may be used for audio gain measurements. Observe following precautions: 

For all gain measurements con- 
nect signal generator as shown. 
Use 600 KC. signal with 400 cycle 
mociilatian (use nearby frequency 
if local station interferes.) 

2. Be sure radio is 
carefully tuned to 
generator signal 
(use weak signal 
for sharp tuning.) 

3. When using a "channel type 
instrument carefully tune it 
for maximum output at de- 
sired frequency before making 
measurements. 

I2SQ7 OOOE-ALIOIO 

lEi m m a 
I I I 

Differences in tube characteristics, tolerance of parts, adjustment of tuned circuits, and variations of 
line voltage will influence stage gain. Accuracy of measurements is dependent upon careful tuning of 
receiver to generator signal and experience in using your test equipment. These factors may create 
considerable variation in gain measurements. 

PARTS LIST 
ILLUS. PART 

Hq MO. 
C1,C3 N-8745 
C2,<J4 - 
C5,C9 N-1345 
C6 N-6015 
C7 PART i 

C8 H-4894 
•CIO N-6488 
tUl N-1344 

C12 N-1344 
C13 N-1346 

Condenser 
Trimmers 
Condenser 
Condenser 

OF 2nd I.F 
.Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 

descriptioh j 
Gang Tuning with Pulley 
Gang 
Paper .05 MFD. 200 Volts 
Ceramic 100 MMFD. 500 V. 20% 
Trans. N-8150 

100 MMFD. 500 Volt 10% 
Paper .005 MFD. 600 Volts 
Ceramic 250 MMFD. 500 V. 20% 
Paper .01 MFD. 400 VOlts 
Paper .01 MFD. 400 Volts 
Paper .05 MFD. 400 Volts 

ILLUS. PART 
NO. NO. DESCRIPTION 

N-8732 Volume Control With Switch • 500,000 Ohms 
N-4028 Resistor Carton 6.8 Megohm 1/2 W. 20% 
N-4068 Resistor Carton 33 Ohm 1.0 Watt 20% 
If4026 Resistor Carbon 220,000 Ohm 1/2 W. 20% 
N-4027 Resistor Carton 470,000 Ohm 1/2 W. 20% 
14-4024 Resistor Carbon 220 Ohm 1/2 Watt 10% 

N-7889 Condenser Electrolytic(50 MFD. 150 V.) 
(30 MFD. 150 V.) 

R1 N-4025 Resistor 
R2 N-1262 Resistor 
R3,R11 N-4022 Resistor 
R4 N-4026 Resistor 

Carbon 22,000 Ohm l/^'. 20% " 
Carbon 1.0 Megohm 1/2W. 20% 
Carbon 33 Ohm 1/2 Watt 20% 
Carbon 220,000 Ohm 1/2 W. 20% 

N-7981 Transformer 
N-8150 Transformer 
N-7824 Speaker 
N-8740 Coil 
N-8709 Coil 
*361 Cabinet 

N-8733 Knobs 
H-8735 EsCuicheon 
N-8737 Pointer 
N-8883 Assembly 

1st I. F. 
2nd I. F. 
4" PM With Transformer 
Loop Antenna h& Cabinet Back 
Oscillator 
Plastic 

Plastic 
Dial 
Dial 
Baffle & Cloth 

NOTES: ^In some recervers, the components C10,C11,R8 and R9 are replaced by the assembly listed below: 

N-821S Assembly, Audio Coupling Plate 

♦•Excise Tax tnduded. 
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MODSI^S 4-A-i: 
4-A-114, Codei 
334-3-5A3C 

electrical specifications 

»•• ^WsjajBSy-.. ■ 
; 'M< I / If 

6 Tube Superheterodyne, including Rectifier Tube. 
Tuning Frequency Range 540 to 1600 KC 
Power Consumption. .. .(Radio) 35 watts (At 117 volts AC) 

(Phono) 20 watts, 60 cycles only 
Power Output 2.0 watt maximum, 1.1 watt (10% distortion) 
Intermediate Frequency 455 KC 
Sensitivity 10 Microvolts Average 
Selectivity 45 KC Wide at 1000 Times Signal 
Speaker (3.2 ohm Voice Coil) 8" PM Dynamic 

Tube and Dial Lamp 1 6BA6 R-F Amplifier 
Complement 1 6BE6 Converter 

1 6BA6 1-F Amplifier 
1 6AV6 Det. & Isf Audio 
1 6AQ5 Output 
1 6X4 Rectifier 
1 No. 47 Dial Lamp 

ALIGNMENT PROCEDURE 
RADIO 

The following it requirod for aligning: 
An All Wave Signal Ganarotor Which Will Provide an Accurately 

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

— .1 mf, and 50 mmf. 

Volume Control Maximum all AdjostmenU. 
Connect Chassis to Ground Post of Signal Generator with a Short 

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

Minutes. 

FREQUENCY 
SETTING 

SIGNAL GENERATOR 
CONNECT THRO'JGH 

GENERATOR DUMMY 
OUTPUT TO ANTENNA 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 

SETTING ADJUST 
ADJUST 

FOR 
453 KC Control Grid 

1-F 6BA6 Pin No. 1 
.1 mf CKa»i> 

Base 
Rotor Fully Open 2nd I.F. Pri. (l) 

and Sec. (2) 
Maximum 

Output 
455 KC Control Grid 

6BE6 Pin No. 7 
l»i Det. 

.1 mf Chassis 
Base 

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

Maximum 
Output 

453 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open 2nd I.F. Pri. (1) 
and Sec. (2) 

Maximum 
Output 

1620 KC Control Grid 
R-F 6BA6 Pin No. 1 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-8 Maximum 
Output 

1400 KC Control Grid 
R-F 6BA6 Pin No. 1 

.1 mf Chassis 
Base 

Torn Rotor to Mox. Output. 
Set Pointer to 1400 KC 

See Note A 

Interstage C6 
See Note B 

Maximum 
Output 

1400 KC External 
Antenna Terminal 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 
See Note B 

Maximum 
Output 

NOTE A—If the pointer i* not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial seals. 
NOTE B—Turn the rotor back and forth and adjust the trimmer until the peak of greatest intensity is obtained. 

-POINTER CLAMP 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new S-10X77 drive cord assembly or a new length of 
cord 48 inches long for the installation. Install the cord as 
shown in the illustration, winding three turns counterclock- 
wise around the drive shaft with the turns progressing 
away from the chassis. After completing the installation 
rotate the drive shaft a few turns to take up the slack 
in the cord. 

DIAL BRACKET 

CONDENSER IN 
FULLY CLOSED 
POSITION 

TENSION 
SPRING 
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MODELS 4-A-i: 
4-A-114, Code 
334-3-5A3C 

PARTS LIST 

ORDERING PARTS 

Order parts from your nearest Firestone Tire and Auto 
Supply Warehouse. When ordering parts, it is Important 
that the correct code number and stock number, be given 
with the correct part name and part number as shown in 
the parts list. You will find the stock number and code 
number stamped on the chassis pan. 

RETURNING DEFECTIVE PARTS 

All parts on adjustments must be returned to your District 
Office Service Department with claim form completely 
filled out. This radio is so constructed that it can be re- 
paired locally by an experienced repairman. 

MISCELLANEOUS 

12A477 
10A765 
4X1162 
2A403 
13X546 
3A458 
3A426 
30X560 
3A305 
32X403 
76X1 
76X5 

C-1A"! 
C-l B | 
c-ic) 
C-2 
C-3 
C-5 
C9 
C-10 
C 14 
C.4 | 
C-l 3 [ 
C-6 1 
c-b f 
C 7 
C-l 1A ^ 
C-l IB f 
C-l 2 
C-15 
C I6A [ 
C-16B j 
C-17 
C-IBAl 
C-18 or 
C-18C) 
C-l 9 
C-20 
C-21 

LIST 
PRICE 

8" P.M. SpeoLar  ^ 7.40 
Knobs   *25 
Escutcheon   t.55 
Rodio-Phono Switch  85 
Line Cord & Plug Assembly   90 
Tube Socket (6AV6)  20 
Tube Socket (Miniature)    -20 
Line Cord Clomp  10 
Phono Socket     10 
Tube Shield (6AV6)   10 
Capacitor — Resistor Combination     40 
Capacitor — Resistor Combination  65 

CAPACITORS 

14A213 Gang Condenser Assembly  3.60 

17A235 2-24 mmt Trimmer 35 

RCP10W2503M .05 mf. 200 V Tubular 20 

RCPiew2203M .02 mf 200 V Tubular  

47X471 68 mmf 
RCP10W4502M .005 m» 

Port of Gang Condenser Assembly 

47X612 33 mmf Ceramic  
Part of 76X1 Assembly (See Miscellaneous) 
47X471 68 mmf Ceramic  
RCP10W4502M .005 ml 400 V Tubular  
Port of 76X5 Assembly (See Miscellaneous) 
RCP10W6102M .001 mf 600 V Tubular  

20 mf 25 V 
45X381 40 mf 150 V Dry Electrolytic 

40 mf 250 V 
RCP10W2\04M .1 mf 200 V Tubular  
RCP10W2103M .01 mf 200 V Tubular  
47X508 500 mmf Ceramic  

600 V Tubular  
25 V 

150 V Dry Electrolytic 
250 V 
200 V Tubular  
200 V Tubular  

Ceramic  

RESISTORS 
| 1 

Ohms Watts 
LI 

PRI 
R-l B84101 100 0.5 Carbon... 
R-2 885104 100K 0.5 Carbon... 
R-3 884563 56K 0.5 Carbon... 
R-4 884470 47 0.5 Carbon... 
R-5 B85223 22X 0.5 Carbon... 
R-6 B84102 IK 0.5 Carbon... 
R-7 B84331 330 0.5 Carbon... 
R-8 B85225 2.2 meg. 0.5 Carbon... 
R-9 Part of 76X1 Assembly (See Miscellaneous) 
R-10 B84274 270K 0.5 Carbon... 
R-l 1 B84153 15K 0.5 Carbon... 
R-l 2 C85182 1.8K 1.0 Carbon... 
R-l 3 36X372 0.5 meg. Volume Control. . . ... 1 
R-14 B85106 10 meg. 0.5 Carbon... 
R-15A 1 
R 158 J Port of 76X5 Assembly (See Mlscelloneovi) 
R 16 40X310 500K Tone Control. . 
R-l 7 B85473 47K 0.5 Carbon.. 
R 18 B84271 270 0.5 Carbon.. 
R 19 D84821 820 0.2 Carbon. . 
R-20 B84103 10K 0.5 Carbon.. 

TRANSFORMERS AND COILS 
l-l 9A2289 Interstage Coil   
1-2 9A2113 Oscillator Coil   
T-1 9A2152 Loop Antenna   ... 4 
T-2 9A2112 Ist l-F Transformei   ... 1 
T-3 9A2063 2nd l-F Transformer   ... 1 
T-4 51X134 Output Transformer  • e • d 
T-5 53X291 Power Transformer   ... 3 

S-10X77 
15X251 
25X1616 
58X766 
26X524 
7A199 
7A103 
28X113 
41X88 
19X192 

DIAL AND DRIVE ASSEMBLY 
Drive Cord Assembly   
Pointer   
Dial Bracket   
Dial Glass     
Drive Shaft   
P'lot Light Socket Assembly     
No. 47 Dial Light     
Drive Cord Tension Spring  dz. 
Dial Light Reflector  
"C" Washer (Mtg. Drive Shaft)  dz. 

TYPE V-28AI89 RECORD CHANGER PARTS 
See Note Motor Assembly. 60 cycles 

105.125 Volts AC 
V-2503B Pickup Arm   ; 
P-77V Crystal Cartridge & Needles    ]. 
85-16 Needle, Regular   
85-18 Needle, Microgroove, Red     
NOTE — Specify part number stamped on motor assembly. 

iiliiiii 

 ^ M / 
Jr 

. ajiPr 

Use only genuine factory tested ports to insuro sorvici: fobs yo» son depend «« and fo oteittin or|gl«oI set perfoemonce 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



FIRESTONE 
lODEL 4-A-115, 

Code 120-3-326 

• "7 -s 
S 0° S 

a tJ" - > I 
N^qfSc^ 

• • o j i 
•o NO \o 
W H ^ ^ 
CQ (33 ■< CJ ^ 
w d u* u1? i-H i—t rH f} W 
"-H C1! < i-H 

i. i. v v 
E £-5 S 3 3 S 
HH 

. , S > 

K n .a r « 
J2 * D-.-— M ft) 
C ® 

® ® " 4) 
c ~® -o 

3 — .ff a « 
®,2 c I -a 

w. T3 O) rj D CU r; © «-« h *3 « -• 
£ « -, 

•5j= 5™ ® 
t! - c « 
sii-2|. 

S^«.S 
-j=-S £3 -Q o « — .2 o 2 c: 3 
-a J-*^ Ji 

x -a p ® 
.2 - ~ 1 i - be a 
h.S.S ? 8 

641S ■C 3 

^ -a ^ 
g - E 2 S 5 ^ o - 

S 11 U — o . 
w .a-S'S 

C/2 S o 1—. 
z-ii | 
o ^ « g 
H H h" -a 
< 
H rS) 

y -o 2 
g S S « 

a S a_§ 
2 C 3 "6 
3 60 K-0 

1 05 "I 5 = ^ E a 1/5 •- y oi 
® a _ g « o 

i 2^ 
I 

•s v i 
2- £ Cu 1 

a cu a o « 3 

u  a- - a c 
| at 
J * ^ 
O O o 

a. 

1 
UH 

1J HH HH E V 
.§ c 
^ if 

*. 3 
a 
3 

*-< 
3 
ft. 
a 

o hH 

u"£ 6 6 S S • •3333 
If E E E P I .§ I .g .§ 
>3^ J « <8 CO .S CO 

s s s s 

s ^ i- -a i"! 

« 5j y 2 
g-s i & 
a a o o 

U CJ ' 

■ ^ CO i o ^ *** 
E S « « ^ 
E 5 a a p; x*- coy 

H H 

aa -a -o 
sg *C -C 'C 
|.2 e o e 
• • v© vfi SO 
S g w w w 

(Dq n pq cq 
<N CN (M 

H > 
U W 

-3 Ix- «" 
•C 3 2 5 
O © 2 J 

»—I CO 
S i^s 

jl? 
j-s o 

>- • P p a P 
E g ^ E fa fa fa 
11 S S s s 

i-H f-H i-H rH 

o 5- ^ : CJ u CJ CJ 
Si ^ ; 
C IT n o in © • • m nj m e Oit Tt *T o Tf - i-H 1 1 ! 

l> 
- U 
T o e 

8 B 8 c &2 • y u y y S 2 a a ft. ft. r S •s o o 0 0 c y_ 
6 x x X y r. 

a a "s 3 "3 *3 3 2 fa fa fa fa Hii: 
Csj CO in 



MODEL 4-A-ll! 
Code 120-3-326 

■j) w- 
w .S 
H « 

5 ® 
O ^ o « HH >—I CH PM 
5 2 2-g I 
y s s -a « ^ l-H LO O FH 

-J -H.CP 
■•-' 3 a. 

a. x <-> 
3 W CD C b 

3 
c . « 

S g. 
0) 
ra 1; 

b 

o u 3. 0 
CU tb CD Cu 

lip fa 

5r" 2- 1 L, T 
1 | sTl [ 
1 -TH- 1 
'h f2- 1 

it £| 
oi ' mM | 

f* I" i II i - ii 

!- , .?? J. 
J Vo 

- u ■§ 

^ J g 

•I'-fl!! 

I 

0 

1 
■ rumuBl [uxnuaDl 

O John F. Rider 



ODEL 4-A-n! 
Code 120-3-326 

n 

. s 
11 S O o « 

-c „ 
S'S 

s -r* 
< a, a 

L
is

t 
P

ri
ce

 

M 
a « 

.2 W -M a s 
Di u 0 

S PH 
Q CO 

z 
-«J 
Cd 
H 
Q , 0 C 

■FJ CO h « 0. 
H4 •-H 
O 
W 

.2 w ■Sew 
ill v bca> J3 A*4 f»4) 

uo o o o 
eq 

o o in o o ® o a> o Oi cn ao 
N ' l-j 

> u? in in m m m o in .■^FHCSO^O FNO 

« o 
"S O ^ H ^ "U 

o 
j s-o 5 • TO OT v9 TO tHQ 

S I—i Pi .-i 

s IT'S 

<21 g* 
ss." « W-T3 b u-. a> H OX 

-^.2 
3 £ c 
a.g.5 

O 

cj om <• co eg in 11 I rn j lj j M 

5S x 
X (1> j O -u « 

UU-S ► - -"ft-0 

J-S"3 ? 5 •—f O ^ 

"2^ 
.^11 « CO 5 
I a0 

►Jm 

tcoooS oi eg o . m • £2 
ffiMP3a<B0CM 

b7 cOX c X bo 

x i?" 0 
QQCIhAI 

ra « 

■|sq 
- c E" « 3 on 
Q^OQg 

illli.a 
' 'S "a "a a.^ S 
PHCWPHOT W 

ioe2i*y:>*''*j'oo mWTioiniocg-i 
aOH^WMMW 

m m o o ©o ©in eg eg © in m m t— ©©o©©©©©©© •-"-H-NF-ics-Hi—enrHFg 

1 2 2^ 
« o & --on »-l Q, n m ^ 
Q-X % 
u --5 4> — _ TJ S .S 
*- X 
O- P 

4) X O 
> X 

e >-i « ESuq fe So 
22Q> g gS ® O?* — V -rt . U00§ x gQ' 
dqSI oiofel 
S&qP'2S ^ 1 ssgfc^pi|o 
ssgs^^af^. 

ss§g ^ 
00SS 3 E-«H 
ouou u wu 

cn to o O 
0 p ^ T tH 

I—1 eg ^ m © H W > 
uooy o 00 b 

©og o eg -eg 0 oj^ocg©0! 
r^s r-^if 
o±j 3 Jj X -»-^ n 

U§>§js>la-| 3 s ® sx o § ® 
-gESOolw 

. n. eg 1^1 3 2J i# • "5 ^ « C- 100 n* eg -h «-i co eg 

cgtcoo'Hin^HcgoTf £2£:?3S3-i^13c^co,> 

SMSK^kmSSM 



FIRESTONE PAGE 2: 

MODEL 4-C-22 
Code 155-3-G-4 

SPECIFICATIONS 

CABINET DIMENSIONS (INC. KNOBS) 
Ss/8"X3VS"*7VS" 

WEIGHT—4 LBS. (APPROX.) 
TUNING RANGE—535-1675 K.C. 
INTERMEDIATE FREQ.—455 K.C. 
LOUD SPEAKER—SVa" P.M. 
VOICE COIL IMPEDANCE—3.2 OHMS AT 

400 CYCLES 
POWER OUTPUT - 

UNDISTORTED—.095 W. 
MAXIMUM—.145 W. 

POWER SUPPLY—BATTERIES 
TWO—IV2 VOLT 4'A"—FIRESTONE ■ 

#4D-71 
ONE—67,/2 VOLT "B"—FIRESTONI 

#4-D-72 
TUBE COMPLEMENT- 

1R5—CONVERTER 
1U4—I.F. AMPLIFIER 
1U5—DET.-AUDIO AMPLIFIER 
3V4—POWER OUTPUT 

ALIGNMENT PROCEDURE 
For alignment procedure read tabulations from left to right and make the adjustmen 
marked (1) first. (2) next. (3) third. 

Before starting alignment: 

LOOSEN THE CHASSIS FROM THE CABINET BY REMOVING THE BAT- 
TERY CONNECTORS FROM THE BATTERIES, PULLING OFF THE TUN- 
ING KNOB AND REMOVING THE TWO SCREWS ON THE CABINET 
FRONT WHICH FASTEN THE CHASSIS TO THE CABINET. 
USE AN ACCURATELY CALIBRATED TEST OSCILLATOR WITH SOME 
TYPE OF OUTPUT MEASURING DEVICE. 

.1 1 V*l«. (•■•'•I -1 loon. 1 w.». •» 10 K,|/l -4 «.• »•*, V** Ww«* .« a.* mmm. 1/1 w.m •4 *■«* .y \a m*9. t/t W<m 

«-» C»m4. 14 aM. r *10 «-a TrtflBf C444. .•» Mf4. f tQQ*. C-a tlM C«rMN. tOO mmt. C-4 - - J JO mmt. c-a - • iom mi*. C-* - - • OOO mmt. C-7 • - IOOO Mt. «-• lOM mmt. c-f - • to.eoo mi. 



MODEL 4-C-22, 
Code 155-3-G-408 

STEP 
NO. 

POSITION 
OF GANG 

SIGNAL 
GENERATOR 
FREQUENCY 

GENERATOR CONNECTION DUMMY ANTENNA ADJUSTMENT yuTOSiQavEj 

1 

Any point where no 
interfering signal 
is receivco. 

Exactly 455 KC 
High Si He to grid of 
IKS tube. Low side 
to common negative. 

.05 MFD. Condenser 

Slug at lop 
and bottom 
of 2nd I.F. (T2) 
Slug at top 
and bottom 
1 st I F. (Tl) 

For 
Maximum 

Output. 

2 

3 

Fully open 
1675 K.C. 

Approximately 
1400 KG. 

Exactly 1675 K.C. 

ApproximalcW 
1400 KC. 

DUMMY 2 Turns of Hookup 
Wire 6" in Dia. 
{Place Appro*, a 
foot from (end of) 
and in same axis 
as ferrite looptenna) 

Front Gang 
Trimmer. 

Rear Gang 
Trimmer. 

For 
Maximum 

Output. 

For Maximum 
Output. 

1 

Exactly 600 KC. Exactly 600 KC. ANTENNA 
Wand coil and then 
adjust var. cond. 
plates if needed. 

For 
Maximum 

Output. 

REPEAT STEPS 
2 and 3 

>o 
vouj* COHTRO. ■t 

KS 
▲ 



FIRESTONEM 
 MODEL"¥~C-22, 

Code 155-3-G-4 
VOLTAGE TABLE 

THESE VOLTAGES MEASURED ON 250V RANGE 

REAR OF CHASSIS 

.3V4^h0 oJm IU4) 
CTX-iS 

© 

m 

37--WI 
NOTE: CROP 
ACROSS BIAS 
390-TL RES. 
APPROX-SV- _ 

ALL VOLTAGES ARE 
[ IU5MT""15 MEASURED FROM 

SOCKET CONTACTS 
TO COMMON NEGATIVE 
USING A 20,000 OHM 
PER VOLT METER. 

BOTTOM VIEW OF CHASSIS 

OH-OFF 
VOLUME FERRITE LOOPTENNA 

f JSE LE 
45i5 K.& 

■ 

PM SPEAKER 

■ 

I 

ORDERING PARTS 

Order parts from your nearest Firestone Tire and Auto Supply Warehouse. When ordering parts, i 
important that the correct code number and stock number be given with the correct part name and p 
number as shown in the parts list. 

DESCRIPTION PART # LIST PRICE DESCRIPTION PART # LIST PRIC 
1st I.E. 1091C-5 1.50 Volume Control 3012-2 1.15 
2nd IF 1091C-5 1.50 Audio Couplate 2067-1 .85 
Osc. Coil 1145 .70 Cabinet 4196B 4.50 
Bar Loop Ant. 1144 1.50 Speaker 7032 6.00 
Var. Cond. 2065-5 3.25 Vol. Cont. Knob. 4197 .10 (n 
Electrolytic Cond. 2044A-15 1.00 Tuning Knob 4195 .40 
Handle 4023 .25 Battery Cable 5028 .35 



FIRESTONE 
MODEL 4-A-116," 
Code 120-3-426, 
The Wellington 

Volume Control — Maximum, all adjustments. 
No siguul applied to antenna. 
Power Input — 115 to 125 volts, AC 

ELECTRICAL SPECIFICATIONS 
Power Supply    .. .115 to 125 volts AC 
Frequency Range       „..538 to 1620 KC. 
SPeakcr        6 inch PM 
Power Output    1.5 watts maximum 

ALIGNMENT PROCEDURE 

Ganerator 
Fraquancy 

Connect dummy antenna in series with output lead of 
signal generator. 

Connect ground lead of signal generator to common 
ground above chassis. 

1. Fully open 

2. Fully open 

3. Fully open 

uily open 

5. Tune in signal 
from generator 

455 KC .1 MFD 

455 KC .1 MFD 

1 MFD 

L5 Top & Bot. 

L4 Top & Bot. 
Maximum 

.1 MFD 

1400 KC 

Repeat alignment procedure as a final check. 

SERVICE NOTES 

To remove the chassis for servicing, remove the 
tone control knob, phono-radio knob, volume 
control knob and tuning knob. Disconnect phono 
input plug and phono motor plug. Remove the 
four woodscrews from the bottom of the cabinet, 
tilt the chassis diagonally and slide chassis out 
through bottom of cuhinet. 

12BA6 Grid 

Loosely couple 
signal generator 
to "Magna Loop" 

Minimum 

Maximum 

Output I.F. 

Input I.F. 

Oscillator 

I.F. Trap 

Antenna R.F. 
Trimmer 

TUBE PLACEMENT AND ALIGNMENT CHART 

OtT-AUWO 
124TS 65*3 raw 

i 3 

2 

ran 
VM 

0 

VAftlAILf CtNtCITO* 
FULk* OPfW 

no • as c 
VOLTS A.C.S OHLY 

note. ACL CONDENSfn VAUifS AM *4 MJCWfARAW UMk.cn 0TME«WI« sriciriKa ALL AfStSTOAA ARC l/X waTT UNLESS 07HERWISC SPEC to 

I2AT6 I2BE6 12BA6 I2BA6 30C5 



EL 4-A-l] 
Code 120-3-42( 
The Wellington 

PHONOGRAPH OPERATION 

A 
-NtEDi-f mCCTOB L£Vt« 

-TvmfTiacc sptitt KNM 

-CHkMOCN CONTHO. HHOe 

Fic. 1 Changer Contpol Detail 

SHIPPING BOLTS: Before operating your "Tri-O-Matic" 
Record Changer, ihe machine musi be floated freely on the 
mounting springs. During shipment the mechanism is secured 
by two shipping bolls located on either side of the turntable. 
Remove the bolts and the washers underneath the bolt heads. 
Your record changer is now ready to operate. 
RECORDS: Your new "Tri-O-Malic" changer will automatb 
cally play tcn-I2" either standard or long-pluy records, twelve- 
10" standard or long-play records, any assortment of ten-12" 
and 10" records of the same speed, or lwelvc-7" long-play or 
fine-groove records. 

NOTE: Standard (78 RPM), fine-groove (45 RPM) 
and long-play (33-i^ RPM) records cannot be intermixed. 
Turntable speed knob must be set for each type of record- 
ing. 

To Play FiNE-CnoovE (45 RPM) Records: 
Your "Tri-O-Matic" record changer is equipped with a 

special automatic spindle designed for playing 45 RPM fine- 
groove records. When playing other types of records, it will 
be necessary to remove this spindle. When replacing the 
spindle, place over the regular changer spindle with "45" to 
the front of the changer. Be certain that spindle Is seated 
firmly. 

1. Raise the cabinet lid to its full height. Lift the record support arm and swing it to the left until the shaft pin drops into the locating 
groove. 

2. Place records on "45" spindle and lower to retaining ears. Hold records level and replace record support over spindle. 
3. Select fine-groove needle by turning Needle Selector Lever to "33-45" position (See Fig. 1). 
4. Set Turntable Speed Knob to "45" position. (See Fig. 1.) 
5. Turn the Radio-Phono switch to the right for phono operation. 
6. Turn the phonograph on by turning the Volume Control Knob to the right. 
7. Start Ihe changer by turning the Changer Control Knob (Fig. 1) to "REJ" and releasing. Changer will then play all records on th< 

spindle and automatically shut off after the last record has been played. 
8. Adjust the volume control and tone control as desired. 

To Play Standard Recordings: (78 RPM): 
1. Raise cabinet iid to its full height. Lift the record support arm and swing it to the left until shaft pin drops into locating groove. Re 

move "45" spindle by lifting it straight up and off the regular changer spindle. 
2. Place records on changer spindle and lower to offset shelf. Hold records level and replace record support over spindle. 
3. Turn Needle Selector Lever to "78" position. (See Fig. 1.) 
4. Set Turntable Speed Knob to "78" position. (See Fig. 1.) 
5. Turn Radio-Phono Switch to the right for phono operation. Turn phonograph on with Volume Control Knob. 
6. Turn Changer Control Knob to "REJ" and release. Changer will operate automatically until the last record has been played. 
7. Adjust volume and tone controls as desired. 

To Play Lonc-Play (33% RPM) Records: 
1. Raise cabinet lid to its full height. Lift the record support arm and swing it to the left until the shaft pin drops into the locating 

groove. Remove "45" Spindle by lifting it straight up and off of regular changer apindle. 
2. Place records on changer spindle and lower to offset shelf. 
3. Turn Needle Selector Lever to "33-45" position. (See Fig. 1.) 
4. Set Turntable Speed Knob to "33" position. (See Fig. 1.) 
5. Turn R-dio-Phono Switch to right for phono operation. Turn phonograph on with Volume Control Knob. 
6. Turn Chartger Control Knob to "REJ" and release. Changer will operate automatically until the last record has been played. 
7. Adjust volume and tone control as desired. 

REJECTING: To reject a record any lime while changer is operating, turn Changer Control Knob to "REJ" and release. 
STOPPING: To turn off changer before automatic shut-off, turn Changer Control Knob to "OiFF". Remove unplayed records from spindle 

Lift Tone Arm and place on rest. 
UNLOADING; Raise cabinet top to its full height. Lift the record support arm and swing it to the left until the shaft pin drops into locating 

groove. Lift stack of records straight up and off spindle. 
MANUAL OPERATION: To play single records or home recordings, allow the changer to go through its complete shut-off cycle. Lift the 

wafrtr-A    J :• si,« ml.~ I—     t>i   i — —Ji- j i-  recora i Uim «I»1* omiife at 10 twat uutu uix- ottaat fattt ut t/f/o autv twatiasf» * i«vv a wva u via Offaiaiatt/ anca ivrvci iv vatoci 
shelf. Tilt the record down toward the rear of the Tone Arm. Rotate the record a half turn so that the record spins down over the 
spindle to the turntable. Set Turntable Speed Knob and Needle Selector Lever for the type of record to be played. Turn Radio-Phono 
Switch to the right for phono operation. Turn phonograph on with Volume Control Knob. Turn Changer Control Knob to "ON" posi- 
tion only. Raise Tone Arm and place in iead-in groove of record. Adjust tone and volume as desired. 

REPEATING OF RECORDS: To repeat records, swing record support arm clear of apindle, place record on turntable and start changer 
Record repeats until Changer Control Knob is turned "OFF^ If a 12-inch record is to be repeated, wail for the changer to finish cycling 
and re-position the Tone Arm manually to the lead-in groove of the record. 

SUGGESTIONS: When locding and unloading the changer, use care to prevent bending of the spindle or enlargement of the center hole ol 
the records. Records should not be left on the spindle except during operation of the changer, in order to avoid warping of the records. 
Never move or handle Tone Arm when machine is in cycle. When machine is not in use, it is suggested that the Tone Arm be secured 
in the clamping bracket provided, and the Turntable Speed Knob be left in the "N" position. The Cabinet Lid should be closed when 
the machine is not in use. For best reproduction keep needle and records dean. Store records flat, in folders or in albums. Do not lay 
record on record. 
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