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DELCO PAGE 15-3 

DELCO RADIO DIV.-GENERAL MOTORS 
MODELS R-1234, 

R-1235 

Illus. No. Service Part No. Name Description 

1 1216621 Antenna Assembly Loop and Back Cover 
2 1216915 Coil Oscillator Coil Complete 
3 7230592 Condenser .05 Mfd. 600 V. Tubular 
4 7230893 Condenser 150 MMF Moulded 
5 1209148 Condenser .002 Mfd. 800 V. Tubular 
6 7238879 Condenser 470 MMF Moulded 
7 1212097 Condenser .001 Mfd. 800 V. Tubular 
8 7230912 Condenser .005 Mfd. 600 V. Tubular 
9 1212099 Condenser .02 Mfd. 600 V. Tubular 

10 1208600 Condenser .01 Mfd. 600 V. Tubular 
11 7231594 Condenser .25 Mfd. 400 V. Tubular 
12 1217026 Condenser 40-40 Mfd. 150 V. Electrolytic 
13 1216559 Clip Condenser Clip 
14 1214546 Resistor 3,900 Ohms 1/2 Watt Insulated 
15 1211037 Resistor 1,000 Ohms 1 Watt Insulated 
16 1213267 Resistor 56,000 Ohms t/ Watt Insulated 
17 1214564 Resistor 3.3 Meg. '/ Watt Insulated 
18 1214555 Resistor 220,000 Ohms t/ Watt Insulated 
19 1207908 Condenser .10 Mfd. 400 V. Tubular 

20 1214559 Resistor 470,000 Ohms t/ Watt Insulated 
21 1213220 Resistor 150 Ohms 1/2 Watt Insulated 
22 1215548 Resistor 10 Meg. t/ Watt Insulated 
23 1214553 Resistor 47,000 Ohms 1/2 Watt Insulated 
24 1216505 Control and Switch Volume Control and Switch 
25 1216544 Switch Tone Control 
26 1217361 Speaker Speaker (5" P. M.) and Brkt. Assy. 
27 1216570 Coil 2nd I. F. Coil Assembly 
28 1216605 Coil 1st I. F. Coil Assembly 
29 1216557 Transformer Output Transformer Complete 
30 1216650 Shaft Drive Shaft 

7245333 Washer "C" Washer 
31 1217414 Condenser and Pulley Parts Package 

Variable Condenser and Pulley Assembly 
Grommet (3) Lockwasher (2) 
Spacer -Sleeve (3) Solder Lug 
Screw (3) 

31A 1217415 Condenser"and Pulley Parts Package (Alt. for 1217414) 

32 7230592 
33 1214555 
34 1214550 

1216512 
1212233 
1216562 

47 
1216564 
7236279 
1217323 
1213813 
1213809 
1213812 
1213848 
1213818 

29 

12 

LOOP 1 

11 

Screw (3) 
Condenser 
Resistor 
Resistor 
Cord 
Cord 
Indicator 
Lamp 
Socket 
Socket 
Spring 
Tube 12SQ7 
Tube 12SA7 
Tube 12SK7 
Tube 35Z5GT 
Tube 35L6GT 

Variable Condenser and Pulley Assembly 
Grommet (3) Lockwasher (2) 
Spacer - Sleeve (3) Solder Lug 

25 

.05 Mfd. 600 V. Tubular 
220,000 Ohms t/ Watt Insulated 
22,000 Ohms t/ Watt Insulated 
Power Cord 
Dial Drive (49" Length) 
Dial Pointer 
Dial Light (Mazda 447) 
Dial Light Assy. (Includes Mazda 447) 
Tube Socket 
Cord Tension 

COIL CONNECTIONS 

I. F. INPUT TRANSFORMER 

RED 

B 

PRI 

BLUE 
PLATE 

47.000 -n 
L F. OUTPUT TRANSFORMER 

GREEN 
DIODE PLATE 

YELLOW 
'2507 CATHODE 

SEC. 

BLACK 
VOL. CONTROL 

PARTS LAYOUT - CHASSIS VIEW 
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PAGE 15-2 ECHOPHONE 
\\ dChefftLitCs 

MODELS EC-112,EC-113 

C34 

1 

S1A 
4 51A 

lA 
Sib 

C1 

9 6 

C2 

i 

C6 

AVC 

GANGED 

BAND -SWITCH SHOWN 
AT 1 ST POSITION. 
BROADCAST BAND 

540-1625 KC. 

4C2A 

GANGED 

ECHOPHONE RADIO 
HALLICRAFTERS PRODUCT 

BAND -SWITCH SHOWN 
AT 2ND POSITION CLOCKWISE. 

SHORT WAVE BAND 1 
2.2-1.1MC. 

á1A 

C34 

1 

2 

C4 

14 

S1A 

7 

C6 

C5 C2A R2 

GIMMICK ._ GANGED 

SIC 
` 

AVC 

1:137-11C 7 

C26 
C13- 

C12.1F4 

C11 

V1 
MIXER - OSCILLATOR 

12SÁ7-GT/G 

7-C9 

14 

of 74 

1516 

4 

R9 

1 

11x15 -+a 
-de 
13 

C16 

C20 

TC11 IS12 

V1 
MIXER -OSCILLATOR 

12SA7-GT/G 

10 

C14 

T7 

C17 

C14 

Cl 

C12T 

10J 

76 

12 

CIBL 

14 fl 
o TC9 

.1.(4Z T4 

SIC 
]5 R4 R9 

12 SO 
=16 411 

16 
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12 

5 ai11 

BAND -SWITCH SHOWN 
AT 3RD POSITION CLOCKWISE . 

SHORT WAVE BAND 2 
6.9 - 22 MC. 

R3 

7 
14 C9 

13 1 
bT4 110 

1610 - 
106 

1515 

i 10 

76 

Vi 
MIXER -OSCILLATOR 

12 SA7- GT/G 
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B+ 
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R5 

77 
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PAGE 15-8 ECHOPHONE 
YODEL EC -600 ECHOPHONE RADIO 

A HALLICRAFTERS PRODUCT 

HOW TO RESTRING TUNING 
ASSEMBLY DRIVE CORDS 

Cut a 6" length of 18 lb. test dial cord and tie one end 
to osc. coil slug eye at point "A" as shown in diagram. 
Following letters "A" through "F" tie other end to 
antenna coil slug at point "F". When complete, be sure 
slugs take the position shown in diagram. Cut off 
excess cord. 

To restring cord at other end of slugs, cut a 9" length 
of 18 lb. test dial cord and tie one end to slug eye at 

diagram. Following the num- position "1" as shown on 
bers "1" through "20" 
bring cord under post, 
around pulley, through 
slot to tension spring, 
back out through slot, 
then under the two posts 
to slug eye on oscillator 
coil slug at position 
"20." Pull on cord so as 
to put tension on spring 
and tie securely. Cut off 
excess cord. 

Receiver calibration 
will depend on relative 
position of slugs in coils. 
Slugs must be in position 
as shown on drawing. 

TUNE TERMINAL AND VOLTAGE INFORMATION 

V-1 
_4, 

V-2 
O 

V-3 V-4 
+EO + 

+t4 -4,5 

O 

-OM 

LS 

VOLTAGE READING? WERE TAKEN WITH AN ELECTRONIC 
VOL ,NO SIGNAL REINA REOEIVED100NTROLS 
S ET AS FOLLOWS, 

N ATTENT SWITCH -CLOCKWISE CON) 

VOLUME CONTROL -¡MINICOUNTER CLOCKWISE 

TONE COUNTER CLOCKWISE ("NORMALL 

TUNIRN-ELT AT 1000KC ON TUNING DIAL 

ALL VOLTAGES ARE POSITIVE D.C. UNLESS 

OTHERWISE SPECIFIED. 

NES.METEP LEAD TO CNASSN;PON. METER LEAD 

TO EVERT TERMINAL OF EACH TUSE. 

NOTE 

RESISTANCE VALUES ARE IN OHMS,MICA 
CAPACITOR VALUES ARE WI MM F, PAPER 
CAPACITOR VALUESARE IN DECIMAL EQUIVALENTS 
OF MFD. ELECTROLYTIC CAPACITOR VALUES ARE 
IN MFD. 

(NOTES MECHANICAL GANGING. 

NOTE: TWINS SLIMS FON LI AND L2 ARE MECHANICALLY RANGED 

TUNING 
SLUG' 

L2 

PICTORIAL VIEW OI 

MIMI UNIT 

HOW TO RESTRING DIAL CORD 

To restring the main dial cord, cut a 35" length of 18 

lb. test dial cord and tie one end to the tension spring 
of the main tuning dial drive pulley at position "1" on 
the diagram. Following the numbers 1 through 28, 
wind the cord on the pulley, knob drive shaft and two 
pointer drive pulleys. At position "28" stretch the ten- 
sion spring and tie the cord securely. Cut off the excess 
cord. Note that four complete turns are wound on 
the knob drive shaft. 

3,24 

OJohn F. Rider 
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ECHOPHONE PAGE 15-9 

REF. NO. DESCRIPTION 

ECHOPHONE RADIO 
A HALLICRAFTERS PRODUCT 

HALLICRAFTER'S 
PART NUMBER 

LIST PRICE 

C-1 330 mmf; 20%; 500 vdcw; mica CM20A331 M .15 
C-2 & 6 680 mmf; 20%; 500 vdcw; mica CM20A681 M .20 
C-3 Trimmer for mixer coil; part of tuning unit 

assembly; shown for reference only; NOT 
AVAILABLE AS A SEPARATE REPLACE- 
MENT PART 

C-4, 13 & 15 100 mmf; 20%; 500 vdcw; mica CM20A101M .10 
C5 Trimmer for oscillator coil; part of tuning unit 

assembly; shown for reference only; NOT 
AVAILABLE AS A SEPARATE REPLACE- 
MENT PART. 

C-7 6. 8 Trimmer for input IF transformer T-2; shown for 
reference only; NOT AVAILABLE AS A SEP- 
ARATE REPLACEMENT PART. 

C-9 & 16 0.02 mfd; 20%; 200 vdcw; tubular paper 46AU203F .10 
C-10 & 20 0.01 mfd; 20%; 200 vdcw; tubular paper 46AU103F .10 
C-11 & 12 Trimmer for diode IF transformer, T-3; shown 

for reference only; NOT AVAILABLE AS A 
SEPARATE REPLACEMENT PART. 

C-14 & 17 0.005 mfd; +40-10%; 200 vdcw; tubular paper.46AU502J .10 
C-18 0.05 mfd; 20%; 200 vdcw; tubular paper 46AU503F .10 
C-19 Electrolytic; 10 mfd; 150 vdcw; dry 458098 .36 

PL -1 
PL -2 

LS -1 

CAPACITORS 

PLUGS 
Battery connector plug and cable assembly 87A1555 
Loudspeaker voice coil connector plug; part of 

speaker assembly, LS -1; also is available as a 
separate replacement part 10A243 

LOUDSPEAKER 
6' diem. cone; PM type; 3 ohm voice coil; in- 

cludes two connector cable and plug for con- 
nection to output transformer secondary wind- 
ing through socket SO -1 85C039 

RESISTORS 
R-1, 10 & 11 1 megohm; 20%; 1h watt; carbon 

- RC20AE105M 
R-2 100,000 ohm; 10%; y= watt; carbon RC20AE104K 
R-3 18,000 ohm; 10%; '/ watt; carbon RC20AE183K 
R-4 2.2 megohm; 20%; /2 watt; carbon RC2OAE225M 
R-5 68,000 ohm; 20%; /5 watt; carbon RC20AE683M 
R-6 Volume Control; 500,000 ohm; no taps 25A567 R-7 47,000 ohm; 20%; /= watt; carbon RC20AE473M R-8 10 megohm; 20%; /2 watt; carbon RC20AE106M R-9 4.7 megohm; 20%; /, watt; carbon RC20AE475M R-12 330 ohm; 20%; f/ watt: carbon RC20AE331 M 

R10 R7 C15 C14 

REF. NO. 

S-lA b B 

S-2 

DESCRIPTION 

MODEL EC -600 

LIST PRICE 
HALLICRAFTER'S PER 
PART NUMBER COMPONENT 

SWITCHES 
On/Off battery switch; DPST; rotary action ....60A258 

Normal/Bass tone switch; SPST; Rotary action ..60A259 

TUNING UNIT ASSEMBLY 

Complete tuning unit; includes mixer coil L-1 

and its trimmer C-3; also oscillator coil L-2, its 

trimmer C-5 and its padding adjustment slug 

tuned coil L-3; supplied as, one complete 
assembly only 508199 

TRANSFORMERS 

T-2 Input IF transformer; 455 kc; include3 trimmer 
50C196 3 capacitors C-7 and C-8 

T-3 Diode IF transformer; 455 kc; includes trimmer 
50C196 4 capacitors C-11 and C-12 

T-4 Audio output transformer; matches the output of 
a tube type 3Q4 to the voice coil of a 3 ohm, 

558085 PM type loudspeaker 

.10 QUANTITY IN 
EQUIPMENT 

MISCELLANEOUS MECHANICAL COMPONENTS 

DESCRIPTION 

4 Tube socket; 7 prong miniature; Bakelite 

3 Idler pulley; bakelite 
1 Dial pointer; painted metal 

3.43 1 
Calibrated dial scale plate 

1 Glass dial window 
2 Dial window mounting bracket 
2 Dial plate mounting bracket 

10 1 Tuning shaft mounting bracket 

10 1 Tuning shaft; steel 
.10 1 Drive pulley; for tuning unit assembly 

.10 1 Dial tension spring for drive pulley 

.10 3 Knobs; bakelite; walnut 

.58 1 Cabinet; wood; walnut 
.10 1 Knob; bakelite; walnut with dot 

.54 

48 

.95 

.95 

1.08 

LIST PRICE 
HALLICRAFTER'S PER 

PART NUMBER COMPONENT 

6A219 .10 

28A023 .10 

82A113 .15 

8313272 .73 

228163 .10 
67A617 .10 

6713612 .15 

67A582 .10 

74A19'2 .10 

28A025 .10 

75A102 .10 

15B068-1 .10 

66F328 
.10 158077-1 

.10 

.10 

.10 
Price available on request. 

NOTE: Prices subject to change without notice. When ordering parts, specify model number of set 
and part number of item. 

C13 C19 

Rodio Receiver Model EC -600, bottom view showing location of components. 

C4 
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PAGE 15-2 ELECTROMATIC 
MODEL 512 

ELECTROMATIC MFG. CORP. 
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PAGE 15-2 E.C.A. 

MODELS 104,105,106 
Early ELECTRONIC CORP. OF AMERICA 

ALIGNMENT PROCEDURE 

The following equipment is .necessary to properly align this chassis: 
1. A signal generator which will provide an accu- 3. A non-metallic screwdriver. 

rately calibrated signal at the frequencies listed. 
4. Any loop similar to the one used in the receiver. 

2. An output meter. 
PROCEDURE 

1. Mount the loop in a vertical position on a block of wood so that it may be coupled parallel to the set loop. 
2. Connect the loop to the output terminals of the signal generator. 

INPUT SIGNAL I 
DISTANCE BETWEEN 
GEN. AND SET LOOP SET DIAL AT TRIMMERS PURPOSE 

455 kc. Close HF end 1 2 3 4 Align IF 
1720 kc. Close HF end 5 Set limit of band 
1400 kc. 11/4' 1400 kc. 6 Align antenna 

SOCKET VOLTAGES 

TUBE POSITION 1 2 3 4 5 6 7 8 

12SA7GT Oscillator and Mixer 0 24 AC 84 84 -11# 0 125 AC 0 

12SK7GT IF Amplifier 0 24 AC 0 0 0 84 35 AC 84 

12SQ7GT 2nd Det.-lst Audio 0 0 0 0 0 18 0 12,¢ AC 

50L6GT Power Output 0 83 AC 108 84 0 0 35 AC 6 

35Z5GT Rectifier 0 117 AC 111 AC 0 111 AC 0 83 AC 117 

_ 

NOTE: All DC voltages measured with a 1000 ohm -per -volt meter from ON-OFF 
switch (-B) to socket contact indicated. All voltages are positive DC unless 
otherwise marked. 
AC switch on. 
Volume control in minimum position; no signal. 
Line voltage 117 volts AC. 

*When a vacuum tube voltmeter with approximately 10 megohms or higher 
/ input resistance is used. 

. 
RAM-M.4e 

AUNT CO.... COMM SELECT.. PM. 
RADIO -PHONO 

Dial Mechanism SWITCH 

Models 104, 106 

STATION 
SELECTOR 

- 

TONE 
CONTROL 

- 

ON-OFF 9 VOLUME 
CONTROL 

- 
o 

Jy SPEAKER e507, 12SÁ7 12 50L6 
* GT 

OSC i 
t; 

O o 

g 
O - 

ANT 
! INPUT 

12SK7 OUTPUT 3525 oNc "..T10.1 ".0..1.0.10 o«. W.''..... M I. I. F. T vaw[ <<wraa OM.. ULU. « NITCN 
* G 

POWER CORe 
Dial Mechanism 

.Q A A. .E, 
1 

Model 105 Tube Layout A GLASS B METAL TUBE INTERCHANGEABLE 
L 
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PAGE 15-4 E.C.A. 

MODELS 101,102,133 ELECTRONIC CORP. OF AMERICA 
MODEL 121 

KT INDICATOR TO 
THIS DIMENSION WITH 
GANG FULLY MESHED 

_ 

MODELS 
101 
102 
13E 

CH438I8 
Al 

46" 

INDICATOR 
PART NO. A -A0 760 

DRIVE CORD 
PART NO. WC 147 

TWO FULL TURNS 

GUIDE PULLEY 
PART NO. A -H0772 

-DRIVE SHAFT 
PART NO. A-00 190-I 

NOTE: GANG FULLY 
MESHED 

SPRING 
PART NO. A -AO 589 

SET INDICATOR TO 
THIS DIMENSION WITH 
GANG FULLY MESHED 

L 
MODSI. 

121 
CHASSIS 

AP 

58" 

INDICATOR 
PART NO. A -AO 765-2 SPRING 

PART NO. A -A0 589 

NOTE GANG FULLY 
MESHED 

DRIVE CORO 
PART NO. WC 147 

TWO FULL TURNS 

GUIDE PULLEY 
PART NO. A- HO 772 

DRIVE SHAFT 
PART NO. A-00 190-I 
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ELECTRONIC CORP. OF AMERICA 
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PAGE 15-6 E.C.A. 

MODELS 104,105,106 
MODEL 121 In order to make a proper alignment, the following equip- 

ment is required& 

MODELS 101,102,133 ELECTRONIC CORP. OF AMERICA 

1. ti signal generator capable of providing a modulated 
radio freouency output over the fre^uencies required. 

2. d suitable output meter or sensitive AC voltmeter 
with a .1 mfd series blocking condenser. 

3. A couling loop, made of three turns of stiff hookup 
wire, 4 inches in diameter, mounted on a suitable 
block of wood or stand. 

4. A non-metallic screwdriver. 

With the receiver on and the volume control at maximum, 
connect the signal generator to the courling loop and bring the 
loop close to the receiver chassis. Adjust the signal generator 
output to minimum necessary to give a suitable indication on the 
output meter, which should be connected from B minus to the plate 
of one output tube. CAUTION: Make sure the output meter is 
isolated from DC by a series'bloc.,4ing condenser. 

ALIGNL:ENT DATA 

MODELS 104, 105, 106, 

I.F. FREQ. - 

102, 101, 

455KC. 

133 

SET SIGNAL 
GENERATOR AT 

SET 
GANG 

LO0I 
DISTANCE 

ADJUST 
TRIMMER 

TUNE 
FOR OPE±ATZpN, 

455 KC Fully 
Meshed 

Close 12a 
12b 
16a 
16b 

Max. Align I.F. 

1720 KC Fully 
Open 

Close 2b Max. Set Osc. 

1400 KC 1400 KC Close 2a Max. .align R.F. 

SET SIGNAL 
GENERATOR AT 

455 KC 

1720 KC 

1400 KC 

MODEL 

I.F. FREQ. 

121 

- 455 KC. 

SET LOOP 
GANG DISTANCE 

ADJUST 
TRIWER 

TUNE 
FOR OPERATION 

Fully Close 
Meshed 

34a 
34b 
35a 
35b 

Max. Al1En I.F. 

Fully Close 
Open 

13b Max. Set Ose. 

1400 KC Close 13a Max. Align R.F. 

©John F. Rider 
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PAGE 15-8 E.C.A. 
MODEL 108 

ELECTRONIC CORP OF AMERICAI 

In order to make a proper alignment, the following equipment is required: 

I. A signal generator capable of providing a modulated radio 
frequency output over the frequencies required. 

2. A suitable output meter or sensitive AC voltmeter with a .1 

mfd series blocking condenser. 

3. A coupling loop, made of three turns of stiff hookup wire, 
4 inches in diameter, mounted on a suitable block of wood 
or stand. 

4. A non-metallic screwdriver. 
With the receiver on and the volume control at maximum, connect the signal 

generator to the coupling loop and bring the loop close to the receiver chassis. 
Adjust the signal generator output to minimum necessary to give a suitable in- 
dication on the output meter, which should be connected from B minus to the 
plate of one output tube. CAUTION: Make sure the output meter is isolated 
from DC by a series blocking condenser. 

With the gang condenser fully meshed, adjust the pointer so that the left 
hand edge of the pointer saddle is one inch from the end of the dial frame. 
(See Dial Installation drawing) Using the dial scale contained in this Service 
Builetin, align the pointer to the indicated reference mark with the pointer 
set as above. Then proceed with the alignment in accordance with the chart 
below: 

SET SIGNAL SET LOOP ADJUST TUNE 
GENERATOR AT GANG DISTANCE TRIMMER FOR OPERATION 

455 KC Meshed Close 9a Max. Align - I.F. 

9b 

IOa 

IOb 

1720 KC Fully Open Close 20a Max. Align Oscillator 

1400 KC 1400 KC Close 2.0h M,.c. Al ign - R.F. 
Chassis top View , . - 

241 

'Chassis Onderside View 

12 

©John F. Rider 
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E.CA. PAGE 15-9 

MODEL 108 
ELECTRONIC CORP. OF AMERICA 

Replacement of Dial Drive Cord 

Completely remove remainder of defective dial cord. Inspect all pulleys 
and make sure they revolve freely. Determine that no grease or oil is present 
on any pulley surface. Attach the cord spring, part #A-AQ589, to one end of 
the drive cord. Fully mesh the gang condenser and hook the spring to the hole 
closest to the cord cutout on the dial drum. Proceed to string dial cord in 
accordance with the detail drawing. Take two full turns around the drive drum, 
part #A-HQ772. Pull the cord snug at this point. Wrap one complete turn 
around gang drum and pull cord snug. Securely tie free end of cord to the 
cord spring. Next, adjust spring tension by moving the hook end of the spring 
into the next spring hole. 

Clip the pointer on to the dial cord with sufficient tension so as to 
prevent slippage and adjust pointer position, so that with fully meshed gang, 

the left edge of the pointer sad- 
dle is one inch from the edge of 
the dial support frame. Insert 
chassis in cabinet and check 
pointer and scale agreement. Then 

TO O:'á,»MA , make final adjustment of pointer 
OM 

position. Remove the chassis and 
.RM WM rtltT .l.K. 

34. 

per« co«, 
PORT MC .LMT 

ORE: o.M. .311.12. ,a.. 

OUT M64W.H 

.T b.. 
EY 
M,,. 

o.M 
MT WI A-001$0-1 

firmly crimp the pointer prongs 
on the dial cord, and secure with 
a small drop of speaker cement. 

Replacement of Audio Output 
Transformers 

When replacing the audio out- 
put transformer, original lead 
dress must be maintained. If ei- 
ther primary or secondary windings 
are reversed, the set wi I I have a 

a severe audio oscillation, due to 
the inverse feedback network. 

Replacement of I.F. Transformers 

When replacing intermediate frequency transformers, either input or out- 
put, use caution to observe original lead dress. 

©John F. Rider 
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MODEL 108 

ELECTRONIC CORP. OF AMERICA 
Service Parts List 

No. PART NAME PART NO. No. PART NAME PART NO. 

1 

2 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Loop Antenna 
S pea ke r 
Oscillator Coil 
Input I.F. Transformer 
Output I.F. Transformer 
Output Transformer 
Electrolytic Condenser 
Condenser, Mica, 100 mmf, 

" " 250 mmf, 
Paper, .002 mf., 400 v. 

.02 mf , 

.05 mf, 

.05 mf., 200 v. 
.2 mf 200 V. 

Variable Capacitor and Drum 
On -off Switch 
Vol.Control, Tone Control, 500K ohms 
Resistor, Fixed, 47K ohm, 1/4 w. 

33 i/4 w, «" 
82 1 w 10% 

' 100 " 1/4 w. 
" 1500 1/2 w.,10% 
" 1500 2 w., 10% 
" 2.2K " 1/4 w. 

C-ZQ-522' 
S-QL-105E' 
S -LR -120' 
S -LR -127' 
S-- LR -12 8' 
S -TA -116' 
S -CE -126M' 
CM -103E 
CM -112E 
CP-122E 
CP-104E 
C P -105E 
CP-1050 
C P-133 D 
S-ZQ-500' 
S -SR -137' 
S -RV -174-1' 
RS -1868 
RS -220B 
RS -221D 
RS -1148 
RS -195C 
RS -195E 
RS -1858 

30 
31 
32 
33 
34 
36 
37 
38 

Resistor,Fixed, 18K ohm, 1/4 w.,10x 
" 

" 22K " 1/4 w. 
" " 100K " 1/4 w.,10% 

220K " 1/4 w. ' 470K 1/4 w.,104 
" 2.2 meg. 

Pilot Bulb, G.E., 3 w., 110 v. 
Condenser, Paper, .005 mf., 200 v. 
Cabinet, Bakelite 
Knob Assembly 
Dial Scale 
Pointer 
Dial Cord Spring 
Tuning Shaft 
"C" Washer 
Dial Cord Bushing 
Pilot Light Socket 
Dial Background Plate 
Loop Spacer Block 
Felt Knob Washers 
Dial and Speaker Support 
5 Lug Terminal Panel 
Line Cord and Plug 

RS -2228 
RS -1978 
RS -120B 
RS -190B 
RS -1898 
RS -223B 
IP -115 

CP-116D 
E -,AQ -640' 
A-ZQ-577' 
C -NP -157-3' 
A -AQ -761' 
A -AQ -589' 
A -0Q-190-1' 
HN-405' 
A -HQ -772' 
S-XQ-164' 
B -AQ -758' 
A -AQ -637' 
NN -3651 
C-ZQ-619' 
EQ-380' 
WC -148' 

Note: All items followed by an asterisk (') will be stocked by the Electronic Corporation of America. All unmarked items may be replaced by any high quality component of equal electrical value. 

All DC voltage measurements in this Service Bulletin have been made with 
a 20,000 ohms per volt voltmeter, using B minus as a common reference point. 
All AC voltage measurements are with 1000 ohms per volt voltmeter. Line volt- 
age was maintained at 117 volts for all voltage measurements. The condenser 
gang should be fully meshed and the volume control at its minimum point. 
Voltages may vary f10% from the indicated nominal value. 

Measurements of oscillator grid bias voltage should be made with a 50,000 
ohm resistor in series with the negative probe of the meter, and the positive 
prod connected to B minus. Rotate the tuning condenser throughout its com- 
plete range with the meter connected. Absence of bias voltage at any point 
is an indication that the oscillator is not functioning. 

CABINET Plastic, Walnut Finish 
CIRCUIT 7 Tube, Superheterodyne 
FREQUENCY RANGE . . 540 to 1720 KC 

INTERMEDIATE FREQ. 455 KC 

POWER INPUT 110 to 125 V. AC -DC 
POWER CONSUMPTION . 60 Watts 

ANTENNA Bu i It -i n Loop 

SPEAKER Alnico V PM Dynamic 6" 
V.C. IMPEDANCE . . 3.2 ohms at 400 Cycles 
POWER OUTPUT . . 3 Watts Undistorted 

©John F. Rider 
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Volume Control -Maximum 

Allow Chassis and Signal 
"Heat Up" for several 

The equipment in column 
quired for Aligning: 

ALIGNMENT PROCEDURE 
All Adjustments. Signal Generator which will provide 

an accurately calibrated signal at 
Generator to test frequencies as listed. 
minutes. 

Output Indicating Meter; Non -Metallic 

at right is re- 
Screwdriver. 

Dummy Antennas -.O1 mf., and 400 ohms. 

SIGNAL GENERATOR 
FREQUENCY ANTENNA 
SETTING CONNECTION COUPLING 

DUMMY 
ANTENNA 

TUNER 
SETTING 

TRIMMER 
ADJUSTMENT 
(SEE DIAGRAM) NOTES 

I.F. 

455 KC 

Grid of RF 
tube 12SK7 

Ground 
generator 

to 
ohassis 

0.01 mfd Out Adjust for 
Max. 1, 2, 

3 and 4 

No signal will 

be heard unless 
trimmer conden- 
ser under chassis 
is unscrewed and 
reduced from 
original setting 

I.F. 
455 KC 

Grid of RF 

tube 12SK7 
Ground 
generator 

to 

chassis 

0.01 mfd Out Trim con- 
denser 
under 
chassis 
for Min. 
output. 

If it is found 
that regeneration 
prevails when the 
loop aptenna is 

put in its normal 
position close to 
the tubes, then 
the under chassis 
trimmer is incor- 
rectly set, and 
should be adjusted 
to prevent the 
regenerative con- 
dition. 

1620 KC Inductive 
Coupling 
to Loop 

Loop 
coupling 
with 
leads 
brought 

out 

400 ohms 
in series 
with 
Antenna & 
Gnd.leada 

Out Adjust Oso. 
#5 per Max. 
signal 

1400 KC Inductive 
Coupling 
to Loop 

Loop 
coupling 
with 
leads 
brought 

out 

400 ohms 
in series 
with 
Antenna & 
Gnd.leeds 

Dial 
set 

for 
1400KC 

I 

Adjust RF 
trimmer #6 
per Max. 
Signal. 

700 KC Inductive 
Coupling 
to Loop 

Loop 
Coupling 
with 
leads 
brought 

out 

400 ohms 
in series 
with 
Antenna & 
Gnd.leade 

Dial 
set 
for 
700KC 

Adjust RF 
tuning core 
#7 for Max. 
(care should 
be taken 
not to 
disturb 
carriage 
position 
of tuner) 

7 (R.F. COIL) 

SEE NOTE (OSCILLATOR 
COIL) 

FIRST IF SECOND IF 
2 4 

DRIVE CORD REPLACEMENT 

Turn the tuner to the fully open posi- 
tion. Use a new cord 50" long and tie 
one end to the tension spring. Fasten 
the other end of the tension spring to 
the drive pulley. Pass cord through 
slot in pulley ring; add spring tension 
and continue one and one-half turns 
counterclockwise over top of pulley 
Then pass cord around idler pulley A, 
starting over top and going around 
clockwise. Pass cord over idler pulley 
S. starting over toiS and going around 

counter clockwise., Wind one full turn 
counterclockwise around drive mechanism 
Then wind one full turn counterclockwise 
around drive pulley, pass through slot 
in pulley and tie string to tension 
spring. Cut off excess string. 

Attach dial pointer to cord. 

l 

DRIVE PULLEY 

TENSION SPRING 

TUNER & DRIVE PARTS 

A -2143E Tuner Assembly 
L -2450A Pulley -Drive 
L -2451A Pulley -Idler 

ALIGNMENT NOTES 

A. MECHANICAL ALIGNMENT i- The following 
mechanical adjustments should be made 
before alignment, 

1. Rotate shaft of tuning unit until 
carriage is against top stop posi- 
tion. 

2. Space oscillator coil slug 1-532" 
out from top of oscillator coil 
form. 

3. Space R.F. coil slug 1-2964" out 

from top end of R.F.coil winding. 
(Note, -The distane 1 and 2 should 

be measured from mounted end of 
the slug) 

U -1442A 
H -247B 
H -246A 
U -1445A 
U -1461A 
U -1444A 
S -599A 
A -2155A 

4. Adjust screw on trimmer of W47., 
trap towards open position so that 
condenser plates are open at least 
132". 

B. I.F. ALIGNMENT PROCEDURE 

1. Feed I.F. frequency from the :signal 
generator through a 0.01 mfd con- 
denser to the oontrol grid of the 

R. F. tube. 

2. No signal will be heard unless trim- 

mer condenser under chassis is un- 

screwed and reduced from original 

setting. 

3. Turn volume control full on. 

4. Make preliminary I.F.adjustment with 

signal level approximately 50 Mv. 

5. Tune I.F: trimmers for maximum sig- 

nal, reducing I.F. signal input to 
coupling loopto keep output voltage 
less than 0.5 V. 

6. ..hen maximum output has been secured, 

adjust trimmer condenser in the T.F. 

trap (under chassis) by turning 
clockwise to the minimum signal. 

C. R.F. ALIGNMENT PROCEDURE 

1. Volume control full on. 

2. Adjust tuning unit to top stop po- 

sition. 

3. Feed 1620 ko signal into external 
loop. Hold audio output below 
0.5 V. Adjust the oscillator trim- 
mer condenser to maximum output. 

4. Move slugs in by means of tuning 
dial so that pointer is approxima- 

tely 1" from the stop end, and a 

signal received from the external 

loop on a frequency of 1400 kc. 

Adjust lower trimmer (R.F. trimmer) 
to maximum output. Reduce R.F.input 

to keep signal output voltage below 
0.5 V. 

5. Rotate tuning shaft until pointer is 

approximately 1" from the other end 

of the scale. Feed to the external 

loop a test signal at 700 ko., Adjust 
the R. F. coil slug by rotation to 
maximim; output. 

D 
1. Alternately adjust 

R.F. trimmers at 1400 
ko. and R.F. slug at 

700 Kc. until maximum 
sensitivity is attained 
at both frequencies. 

E. When set is correctly 
aligned, the low fre- 
quency end of the tun- 
ing range should fall 
at 540 Ko. 

CAUTION: Extreme care should be taken 
in the 700 kc. position to make sure 
that the tuner carriage is not moved by 
the adjusting tools or hand pressuie on 
the slug screw. Carriage should not be 
held against the frame, but should be 
allowed to assume its normal position 
when adjusting the R.F. coil slug. 

Shoulder Rivet 
Glass Dial 
Translucent Screen 
Snaps for Screen 
Pointer 
Spring 
Pilot Light Socket Assembly 
Dial Drive Assembly 

RESISTORS 

W -415A 150 ohm, 0.5 Watt Carbon 
W -452A 4700 ohm, 0.5 Watt Carbon 
W -433A 1000 ohm, 1.0 Watt. Carbon 
W -437A 22,000 ohm, 0.25 Watt Carbon 

DRIVE W -438A 47,000 ohm, 0.25 Watt Carbon 

MECHANISM W -439A 100,000 ohm, 0.25 Watt Carbon 
W -440A 220,000 ohm, 0.25 Watt Carbon 
W -441A 470 ohm, 0.25 Watt Carbon 
W -442A 2.2 megohm, 0.26 Watt Carbon 
W -443A 10 megohm, 0.25 Watt Carbon 
W -444A Switch & Pot,500.000 ohm, Carbon 

A -2154B 
T -1361A 
T -1362A 
T -1365A 
T -1368A 
T -1372A 

C -471A 
C -493A 
C -494A 
C -495A 
C -480A 
C -466A 
C -483A 
C -496A 
C -460A 

C -497A 
C -500A 

COILS 

Antenna & Back Cover Assembly 
1st I.F. Transformer 455 KC 
2nd I.F. Transformer 455 KC 
R. F. Choke Coil 1.4 MR 
Audio Transformer 
R.F. Choke Coil 3.0 RH 

CAPICATORS 

0.1 mfd, 400 V 
1000 mmf, 350 V 
250 mmf, 350 V 
50 mmf, 500 V 

0.005 mfd, 400 V 
40-40 mfd, 150 V 
10-160 mmf 
0.02 mfd, 200 V 
0.1 mfd, 200 V 
0.2 mfd, 400 V 
0.01 mfd, 400 V 

Tubular 
Ceramic 
Ceramic 
Ceramic 
Tubular 
Electrolytic 
Trimmer 
Tubular 
Tubular 
Tubular 
Molded 
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T09 EXTERNAL 
ENNA 

CONNECTION 

EMERSON RADIO & PHONO. CORP. 

125' 47GT 

©l 
3 

008 
- E2 0 

T 12SK2 T 

R2 

IF PEAKED AT 455 K SR 

CAPACITY COUPLING 
WOUND IN COIL 

C2j 

LINE 

T4 

1 

¡C 14 

-, 

CI. 
12503 T 

C13 

R3 

C15 

R4 

R9 

cu 

MODELS 501,502,503,504, 
510, 520, Ch. 120, 000, 
120029;519,Ch.120030 

50L6GT 
V4 

T3 

3 

R6 

R 

RII 

35Z55GT 
V 

416 

o 
O 

9849 
© 0 0' 

C 17 C 18 

HEATERS 

ereHO©O©O©áU00 
C19 

R7 

SPI 

The following voltage readings are d -c measurements taken from B- (line switch) in the indicated tube -socket pin. A 
1000 ohms -per -volt meter should be used for all readings except those indicated by an asterisk (a), which should be taken with a d -c 
vacuum -tube voltmeter. Line voltage for these readings was 117 volts, 60 cycles, a.c. Measurements made with 117 volts d.c. will be 
lower than those given below. Take readings with the volume control set at minimum and the variable condenser closed. 

PIN NUMBER 

TUBE 1 2 3 4 5 6 7 8 

12SA7 89 89 e-10 -1.6 
12SK7 -1.6 89 89 

12SQ7 -0.7 -1.6 -0.5 37.5 

50L6Gf 110 89 6.2 

35Z5GT 116 116 117 

An oscillator with frequencies of 455, 600 and 1425 kc is 
required. 

An output meter should be connected across the primary or 
secondary of the output transformer for observing maximum 
response. 

Always use as weak a test signal as possible when aligning 
the receiver. 

Plug the receiver into the -power supply outlet in such a way 
that the ground side of the power line is connected to the 

receiver B-. 

Location of Coils and Trimmer Adjustments 

The first i -f transformer (T1) is mounted on top of the 
chassis deck to the right of the variable condenser. The trimmers 
(C5, C6) are accessible through holes in the top of the can. 

The second i -f transformer (T2) is mounted on top of the 
chassis between the variable condenser and the speaker. The 
trimmers (C7, C8) are accessible through holes in the top of 
the can. 

The trimmer for the antenna (C3) and the trimmer for the 
oscillator coil (C4) are located on the variable condenser. The 
trimmer on the front section is for the oscillator coil. 

The oscillator coil (T4) is located underneath the chassis. 
The loop antenna acts as the antenna coil. 

FREQUENCY RANGE: 540-1620 kc. 

NUMBER OF TUBES: Five. 

TYPE OF TUBES: 
1-12SA7, pentagrid oscillator -modulator 
1-12SK7, first i -f amplifier 
1-12SQ7, diode detector, a -f amplifier, a.v.c. 
1-50L6GT, beam power output 
1-35Z5GT, half -wave rectifier 

I -F Alignment 

1. Rotate the variable condenser to the minimum capacity 
position. 

2. Feed 455 kc to the converter grid (stator of the r -f section 
of the variable condenser) and adjust the four i -f trimmers 
(C5, C6, C7, C8) for maximum response. 

R -F Alignment 

1. Connect the oscillator to a coil composed of three to four 
turns of wire wound in a circle approximately 12" in dia- 
meter. This coil should be held parallel to and in line with 
the loop antenna of the receiver at a distance of 15 to 20 
inches. 

2. Radiate a signal at 1425 kc, set the dial indicator to 1425 kc, 
and adjust the trimmers on the variable condenser (C3, C4) 
for maximum response. 

3. Radiate a 600 kc signal and tune in the signal on the re- 
ceiver. Adjust the loose outside turn of the loop antenna 
for maximum response. This loose turn may be moved to 
either side of the center. Fasten it in the position which 
gives maximum response. 

4. Repeat steps 2 and 3 until no further improvement is evident. 

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

VOLTAGE RATING: 105-125 volts. 

POWER CONSUMPTION: 30 watts. 

DIAL CORD REPLACEMENT 

Draw the cord snugly around the condenser pulley and knot 
it, with no slack, near the notch in the pulley, after which the 
spring may be hooked to the cord and pulley. 
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CII 

EXTERNAL EXTERNAL 
ANTENNA GROUND 

POLARIZED 
PLUG 

yC25 
T 

IT 
vI 

C 22 

EMERSON RADIO & PHONO. CORP. 
MODEL 505,Ch.120002 

C26 C27 

SCHEMA T WIRING DIAGRAM 
FOCHASSIS 

NO 120002 

Battery Installation 

CHASSIS 
MOUNTING 
SHELF 

I. F PEAKED AT 262 K C. 

r . r - 

cr 

Iv 3 

FEMALE 
RECEPTACLE 

Y 

IIIIIIII 

BATBTERY 
90 VOLTS 

955006 ,// ///' 
41.5:b'' 

ïan ExTE < 11¡% RéTE 
ir/0/ ANT NNA ,I` r) L OPvicRE5 

PLUG 

M TwDT OUTLCTR4TTERIES 

`4NE CºRD 

BATTERY RET4INING l_ BLOGK 

T wO GIC BATTERIES ND 
CNE'EV BATTERY SHOWN 
PARTLY OUT QF CABINET 
OTHER' BATTERY IS 
SHOWN IN PLACE 

REST LEFT-HANDED .A 
BATTERY Cy TWO 

BLOCKS PROVIDED 

BATTERY CABLE 
FROM CKASSS 

INSERT TWO" 
PRONG PLUGS IN j TWO'A' BATTERI 

VIEW SHOWING BATTERIES B WIRE CONNECTIONS 
I ...x A.<x xc.o.tAl 

BACK RETAINING 
CLAMP 

OR LINE CORD 

CUTAWAY V'EW SHOWING 
BATTERIES PLACED IN CARME 

-III+ 
Y 

. . 

á -A' 
X mBATTERY 

9 VOLTS 

3 o 
w > 

C9 IS COMPOSED OF TWO 
PARTS, A FIXED CONDENSER 
AND A TRIMMER. 

'3aß 

Sw 2 
IF 

304 114 

PART NO 950002 

T4 

RF 
IR5 1T4 155 

eco too sro O tro 
R17 

29 

TYPE OF TUBES:. 

1-1R5, oscillator -modulator 

2-1T4, r -f and i -f amplifiers 

1-1S5, 2nd detector, a.v.c., a -f amplifier 

1-3Q4, beans power output (battery operation) 

1-117N7, beam power output and half -wave rectifier 
(line operation) 

POWER SUPPLY: Battery, a.c. or d.c. 

VOLTAGE RATING: 105-125 volts a.c.-d.c. 
(line operation). 

POWER CONSUMPTION: 20 watts (line operation). 

CURRENT DRAIN: 

"A" Battery -0.05 amp. 

"B" Battery -0.01 amp. 

BATTERY COMPLEMENT 

The cabinet is designed to house the complete set of batteries. The battery complement should be as follows: 

Battery 
Type 

Number 
Required 

Eveready 
Part No. 

Rayovac 
Part No. 

Burgess 
Part No. 

4% volt "A" 2 
746 

(plug-in type) 
P83A or EM -83 

(plug-in type) 
3G 

(plug-in type) 

45 volt "B" 2 
482 Minimax 
(plug-in type) 

©John F. Rider 
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PAGE 15-4 EMERSON 

MODEL 505.Ch.120002 
EMERSON RADIO & PHONO. CORP. 

Schematic 
Symbol 

Cl, C2, C3 
C4 
*C5 
*C6 
+C7, C8 
*C9 
C10 
CI1, CI3 
C12, C18 
C14 
C15 
C16, C19, C21, 
C22, C29 
C17. C20 
C23 
C24 
C25 
C26, C27 
C28 
LI 
1.2 
Ri, R3, RS, 
R6. R7, R8 
R2 
R4, R19 
R9 
RIO 
RII 
R12 
R13 
R14 
R15 
RI6 
R17 
R18 

*R20 
SI 

*SW 1 

*SW2 
TI 
T2 
T3 
T4 
T5 

*Not supplied 

Part No. 

900080 

900110 
920060 
920010 
910010 
910050 
920100 

920090 
920020 
925090 
920030 
925050 
920110 
700090 
737010 
311330 

310970 
321130 
321290 
390020 
311390 
321450 
340770 
340630 
310130 
310610 
310570 
310450 

180006 

713000 
720170 
720190 
734040 
716030 
140002 
460470 

parately. 

280133 
587000 
520039 
525120 
460040 

DESCRIPTION PRICE 

Three -gang variable condenser ....._..__.......__._...._-_,- $5,50 
Trimmerpart of CI.._ ...... ........_..._.......__...._...._....__.._.._ 
Trimmer, part of C2._......._...._..._...._...._.._....__.._.._..__ 
Trimmer, part of C3....._...._..._...._...._..._.__.._.._._...._._ 
Trimmers, part of T2.-_.._...._...._._...__.._.._..__.._.,....__ 
Trimmer and fixed condenser, part of T3._..._.,,,_-,_ 
Padding condenser ....__...._...._...._._...._...._........_._.,.___ .45 

0.002 mfd., 600 V. condenser- .._....____._..._..__* .20 
110 mmfd., mica condenser- ..._...._......._....__...._...._...__ 20 
400 mmfd., mica condenser....._..__._........._..____._......_.__ .25 
0.02 mfd., 200 V. condenser.......,._.__.._._.__.__...._.,._._ .20 

0.01 mfd., 400 V. condenser....._.._...._.......__..._..._.._ .20 
0.02 mfd., 400 V. condenser...._._._...._._...._...._._......._...._. .20 
100 mfd., 25 V. electrolytic condenser.........._........ .90 
0.05 mfd., 400 V. condenser_..._..._._...._..._..__.._......_.,.,_.. 20 
20-40 mid., 135 V. dual electrolytic condenser...._ 1.20 
0.25 mfd., 100 V. condenser ....._...___..__.._...._......_.... .25 
Loopantenna _......._........._...._...._........._..__...._..__.............._..._ 1.20 
Filterchoke _..._..__._...._._._._ .................._..._._.__..._._._._...,..__ 1.95 
3.3 meg., 34 watt resistor....._...._...._......._..__._.._..._........,. .12 

100,000 ohms, 34 watt resistor....._...._............_..._._ .12 
470,000 ohms, 34 watt resistor... - .12 
2.2 meg. 34 watt resistor _._..._...._._...._..._......._.__._. .I2 
Volume control, 500,000 ohms....._...._._...._......._._...,...._ 1.10 
5.6 meg., 34 watt resistor. ...._...._.____.._...__...._..._._...- 
10 meg., 34 watt resistor- .._..__.._......._...._......._...._...._... 

3,900 ohms, 34 watt resistor.........._...._..._..............._......_ 
33 ohms, 34 watt resistor_.._..._...._.._._...._._.._..___._._ 
3,300 ohms, 34 watt resistor....._......._...._......_._...._...-..... 
2,200 ohms, 14 watt resistor ....._..._........._...._...._...._........ 

.12 

.12 

.14 

.14 

.12 

.12 

.12 
.12 

47,000 ohms, 34 watt resistor, part of T4_..._._..,..._ 
Permanent magnet speaker, 5"._....._._._._._....__....__....... 5.00 
Line switch on volume control R10...__..._-._...___. 
Battery switch on volume control R10_..._...._......._..... 
R.F. rnil ._.._.._....__._..._..__........_........._..._..__......._......._..._ 1.60 
First i-f transformer ....._.._...._...._.........__.._._.._____..__._ 1.65 
Second i -f transformer -- 2.20 
Output transformer _...._...........,_....._...._........._...._._._.____ 1.85 
Oscillator coil - 1.10 
Cabinet_.._...__......_........__...._...._._..__.__._...__._......_....__..- 7.50 Knobr... .......... _...._...._._...._............ _...._..... .10 

DIAL PART S 

Drive shaft - 

Dialbackplate ....._...._......._...._......_..._._........_..._....__........ 

Dialcrystal _..__.-._.._...___-_-......._...__.._........._...._. 

.15 

.05 

.10 

.20 

.75 

List price each effective as of January 1, 1946. (Prices subject to change without notice.) 

GENERAL NOTES 

1. The color coding of the iá transformer leads is as follows: 
Grid -green Plate -blue 
Grid return -black B+ -red 

2. The color coding of the battery cable is as follows: 
Red -B+, 90 Volts Yellow -A+, 9 Volts 
Blue -B- Black -A- 

3. If replacements are made in the r -f section of the circuit, the 
receiver should be carefully realigned. 

4. A.C.-D.C. Operation: Remove the rear cover; it is held in 
place by two spring latches. Take out the line cord, remov- 
ing the plug from its receptacle at the rear of the chassis. 
Insert the plug in the wall outlet. If the power supply is 
d.c. and the receiver does not operate at first, remove the 
plug from the wall outlet, turn it half way around and re- 
insert it in the outlet, thus obtaining the proper polarity. 

An oscillator with frequencies of 262, 600 and 1425 kc is 
required. 

An output meter should be connected across the primary or 
secondary of the output transformer for observing maximum 
response. 

Always use as weak a test signal as possible, turning down the 
output of the test oscillator as the alignment of the receiver 
progresses. 

Plug the receiver into the power supply in such a way that 
the ground side of the power line is connected to the receiver B-. 

Location of Coils and Trimmer Adjustments 

The oscillator coil (T5) is located beneath the chassis. The 
trimmer for the oscillator (C6) is on the middle section of the 
variable condenser. 

The interstage coil (T1) is the shielded coil located beneath 
the chassis. Its trimmer (C5) is on the front section of the 
variable condenser. 

The trimmer for the loop antenna (C4) is on the last section 
of the variable condenser (the section nearest the loop). 

The i -f transformers are mounted on top of the chassis. The 
first i -f transformer (T2) is mounted next to the loop. The sec- 
ond i -f transformer (T3) is mounted next to the dial. 

The series padder (C10) is located on the chassis between 
the variable condenser and the shielded 1T4 tube. 

I -F Alignment 

Rotate the variable condenser to the minimum capacity posi- 
tion. Feed 262 kc to the converter grid and adjust the three i -f 
trimmers for maximum response. 

Interstage Alignment 

I. Set the dial indicator to 1425 kc, feed 1425 kc to the r -f grid, 
and adjust the oscillator and interstage trimmers for maximum 
response. 

2. Set the dial indicator to 600 kc, feed 600 kc to the r -f grid, 
and adjust the oscillator padding trimmer by rocking in the 
signal for maximum response. 

3. Repeat steps 1 and 2 until no further improvement is pos- 
sible. 

Loop Alignm&nt 

Connect the test oscillator to a coil composed of three or four 
turns of wire wound in a loop approximately 12" in diameter. 
This coil should be held parallel to and in line with the receiver's 
loop at a distance of 15 to 20 inches. 

1. Radiate a signal at 1425 kc, tune in the signal on the receiver, 
and adjust the loop trimmer for maximum response. 

2. Radiate a signal at 600 kc, tune in the signal on the receiver, 
and adjust the loose outside turn of the loop antenna for 
maximum response. This loose turn may be moved to either 
side of the center. Fasten it in the position which gives maxi- 
mums response. 

3. Repeat steps 1 and 2 until no further improvement is pos- 
sible. 

PIN NUMBER 
TUBE 1 2 3 4 5 6 7 8 

1T4(VI) 1.2 88 56 1.2 *0.3 2.4 
IRS 2.4 88 56 -8 2.4 *1.5 3.7 
1T4(V2) 3.7 98 56 3.7 *2.3 4.9 
1S5 0 *-0.3 *19 *50 *-0.2 1.2 

3Q4 4.9 92 *1.1 98 4.9 92 4.9 
117N7 92 *1.1 98 6.25 125 

The following voltage readings are d -c measurements taken with a line voltage of 117 volts, 60 cycles from B- (chassis) to the 
indicated tube -socket pin. A 1000 ohms -per -volt meter should be used for all readings except those indicated by an asterisk (*), 
which should be taken with a d -c vacuum -tube voltmeter. Take readings with the volume control set at minimum and the variable 

condenser closed. 

©John Fa Rider 
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EMERSON RADIO & PHONO. CORP. 
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PAGE 15-8 EMERSON 

MODELS 507,509,511, 
518,Ch.120005,120010 EMERSON RADIO & PHONO. CORP. 

An oscillator with frequencies of 455, 600, and 1425 kc. is 
required. 

An output meter should be connected across the primary or 
secondary of the output transformer for observing maximum 
response. 

Plug the receiver into the power supply outlet in such a way 
that the ground side of the power line is connected to the re- 
ceiver B-. 

Always use as weak a test signal as possible, turning down 
the output of the test oscillator as the alignment of the receiver 
progresses. 

Location of Coils and Trimmer Adjustments 

The first i -f transformer (T2) is mounted on top of the 
chassis deck to the right of the variable condenser. The trim- 
mers (C6, C7) are accessible through holes in the top of the can. 

The second i -f transformer (T3) is mounted on top of the 
chassis between the variable condenser and the speaker. The 
trinmiers (C8, C9) are accessible through holes in the top of 
the can. 

The trimmer for the antenna (C5) and the trimmer for the 
oscillator coil (C11) are located on the variable condenser. The 
trimmer _on the front section is for the oscillator coil. 

The oscillator coil (T4) is located underneath the chassis. 
The loop antenna acts as the antenna coil. 

TYPE: Single -band superheterodyne. 

FREQUENCY RANGE: 540-1620 kc. 

NUMBER OF TUBES: Five. 

TYPE OF TUBES: 

1-12SA7, pentagrid oscillator -modulator 

1-12SK7, first i -f amplifier 

1-12SQ7, diode detector, a -f amplifier, a.v.c. 

1-50L6, beam power output 

1-35Z5, half -wave rectifier 

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

VOLTAGE RATING: 105-125 volts. 

POWER CONSUMPTION: 30 watts. 

I -F Alignment 

1. Rotate the variable condenser to the minimum capacity 
position. 

2. Feed 455 kc. to the converter grid (stator of the r -f section 
of the variable condenser) and adjust the four i -f trimmers 
for maximum response. 

R -F Alignment 

1. Connect the oscillator to a coil composed of three to four 
turns of wire wound in a circle approximately 12" in dia- 
meter. This coil should be held parallel to and in line with 
the loop antenna of the receiver at a distance of 15 to 20 
inches. 

2. Radiate a signal at 1425 kc., set the dial indicator to 1425 kc., 
and adjust the trimmers on the variable condenser (C5, C11) 
for maximum response. 

3. Radiate a 600 kc. signal and tune in the signal on the re- 
ceiver. Adjust the loose outside turn of the loop antenna 
for maximum response. This loose turn may be moved to 
either side of the center. Fasten it in the position which 
gives maximum response. 

4. Repeat steps (2) and (3) until no further improvement is 
evident. 

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

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

3. The color coding of the i -f transformer leads is as follows: 
Grid-green Plate-blue 
Grid return-black B+-red 

4. All models have self-contained antennas and do not require 
additional antenna connections. For permanent home instal- 
lations, however, if it is desired to improve reception of weak 
stations, an additional outdoor antenna may be used. For 
this purpose a lead has been brought out of the rear of the 
chassis near the line cord. 

5. Some models have the loop antenna molded into the rear 
cover and others have a separate loop antenna assembly. 
Both antennas have directional properties. It is important, 
therefore, once the station is tuned in, to rotate the cabinet 
back and forth through a quarter of a circle (90 degrees), 
leaving it at the position where the station is received with 
maximum volume. 

VOLTAGE ANALYSIS 

The following voltage readings are d -c measurements taken from B- (line switch) to the indicated tube -socket pin. A 1000 

ohms -per -volt meter should be used for all readings except those indicated by an asterisk (*), which should be taken with a d -c vacuum - 

tube voltmeter. Line voltage for these readings was 117 volts, 60 cycles, a.c. Measurements made with 117 volts d.c. will be lower than 
those given below. Take readings with the volume control set at minimum and the variable condenser closed. 

PIN NUMBER 
TUBE 1 2 3 4 5 6 7 8 

-1.6 12SA7 89 89 ' '-10 

12SK7 *-1.6 

*-0.5 

89 

37.5 

89 

12SQ7 s-0.7 *-1.6 

50L6 110 89 6.2 

35Z5 116 116 117 

@John F. Rider 
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EMERSON PAGE 15-9 

EMERSON RADIO & PHONO. CORP. 
MODEL 508,Ch0120008 

IRS 114 ISS vl T2 1 V2 r ,rT31 V3 

Y2 
VOLT 

BAT- 
TERY 

SCHEMATIC WIRING DIAGRAM 
FOR 

CHASSIS NO. 20008 

FREQUENCY RANGE: 540-1600 kc. 

NUMBER OF TUBES: Four. 

TYPE OF TUBES: 
1-1R5, oscillator -modulator 
-1T4, i -f amplifier 

1-1S5, 2nd detector, a.v.c., a -f amplifier 
1-3S4, pentode output 

POWER SUPPLY: "A" and "B" batteries. 

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

CURRENT DRAIN: 
"A" Battery -0.25 amp. 
"B" Battery -0.0075 amp. 

1. Slide the button on the catch near the handle in the direction 

of the arrow. This loosens the rear cover, making the bat- 

teries accessible. 

2. Insert batteries as shown in the accompanying diagram. 

3. To reassemble fit the two slits on the end of the plastic 

shell opposite the handle to the tongues on the lower end 

of the metal frame. Keep the "B" battery in place, 

4. Carefully close the shell until it fits and catches in place. 

+ - 
67 %2 VOLT 

'B' 
BATTERY 

354 
V4 

DOOR SWITCH SHOWN 
IN "ON' POSITION 

N0. 95002-5 

The receiver is turned on when the door is open and turned 
off when the door is closed. 

955: J5 

BATTERIES MUST EE LOCATED EXACTLY AS ILLUSTRATED 

BATTERY 

METAL TIP ON 
THIS END OF 
BATTERY. 

VOLTAGE ANALYSIS 

The following voltage readings are d -c measurements taken from B- (chassis) to the indicated tube -socket pin. A 1000 ohms - 
per -volt meter should be used for all readings except those indicated by an asterisk (*), which should be taken with a d -c vacuum - 
tube voltmeter. Take readings with the volume control set at minimum and the variable condenser closed. Use fresh batteries. 

PIN NUMBER 
TUBE 1 2 3 4 5 6 7 

1R5 67.5 40 *-7.0 *-0.3 1.5 

1T4 67.5 40 *-0.3 1.5 

1S5 *-0.35 *16.5 *39 *-0.3 1.5 

3S4 1.5 65 *-7.0 67.5 65 1.5 

©John F. Rider 
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PAGE 15-10 EMERSON 

MODEL 508,Ch.120008 
EMERSON RADIO & PHONO. CORP. 

An oscillator with frequencies of 455, 500, 1500, and 1610 
kc is required. 

An output meter should be connected across the primary or 
secondary of the output transformer for observing maximum 

Always use as weak a test signal as possible, turning down 
the output of the test oscillator as the alignment of the receiver 
progresses. 

Turn the volume control on full. 

Location of Coils and Trimmer Adjustments 

The first i -f transformer (T2) is located next to the output 
transformer (T4). The trimmers (C6, C7) are accessible 
through holes in the top of the can. 

The second i -f transformer (T3) is located between the 
1T4 and 1S5 tubes. The single trimming core screw (C12) 

'extends from the end of the can. 

The oscillator coil (T1) is located next to the first i -f trans- 
former. The trimmer for the oscillator (C4) is located on the 
smaller variable condenser section. The 600 kc oscillator core 
adjustment is the brass screw protruding from the end of the 
oscillator coil. 

The loop antenna acts as the antenna coil. The trimmer for 
the loop (C3) is located on the larger section of the variable 
condenser. 

l -F Alignment 

1. Rotate the variable condenser to the minimum capacity 
position. 

2. Feed 455 kc to the grid (pin 6) of the 1FS tube through 
a 0.01 mfd. condenser. 

3. Adjust the three i -f trimmer screws (C6, C7, C12) for 
maximum response. (Clip the test signal lead to the stator 
of the larger capacity section of the variable condenser.) 

R -F Alignment 

1. Connect the test oscillator to a coil composed of three oc 
four turns of wire wound -in a circle approximately 12 inches 
in diameter. This coil should be placed parallel to and in 
line with the receiver loop at e distant... of approximately 
15 to 20 inches. 

2. Radiate a signal at 1610 kc, totate the variable condenser 
to minimum capacity, and adjust the oscillator trimmer (C4), 
on the smaller section of the variable condenser, for maxi- 
mum response. 

3. Radiate a signal at 1500 kc, tune in the 1500 kc signal, and 
adjust the antenna trimmer (C3), on the larger section of 
the variable condenser, for maximum response. 

4. Radiate a signal at 600 kc, set the dial indicator to 60, and 
adjust the oscillator coil core trimmer while rocking the 
variable condenser for maximum response. 

5. Return to 1610 kc and check alignment. If readjustment is 
necessary, repeat steps (2) to (4) until no further improve- 
ment is noted. 

Battery Type Number Required Model 

13¢ -volt "A" 

67% -volt "B' 

1 

1 

Standard D -size flashlight cell (1,g" diameter) 

Eveready "Minimax" No. 467 

Specify part numbers when ordering. List price each effective as of January 1, 1946. (Prices subject to change without notice.) 

Schematic 
Symbol 

CI, C2 
Cl, C2 

*C3, C4 
C5, C9, C14 

*C6, C7 
C8 
C8 
C10 
C11, C17 

*C12 
C13, C15 
C16 
L1 
R1 

tR2 
R3 
R4, R7 
R5 
R6 
R8 
R9 
T1 
T2 
T3 
T4 

¡Some 

Part No. 

900120 
900140 

920120 

910110 
928020 
925070 
920140 

928010 
920130 
700030 
320970 
310730 
321330 
321210 
390040 
321130 
321370 
321450 
716040 
760240 
720260 
734090 
180002 
585000 
510040 
460020 
460030 
630000 
410389 
460050 
460060 
595000 
410969 
410959 

DESCRIPTION PRICE 

Variable condenser, or_ .$2.50 
Variable condenser _ 3.50 
Trimmers, part of Cl, C2....._............_...._.____...._._...._...._._.___..._......._._..._...._. 
0.02 mfd., 100 V. roll -type condenser ... 60 
Trimmers, part of T2 ......_..._._...- 
0.0002 mfd. mica condenser, or....._...._ ............._......._...._._...._...._......._...._.....__...._._._____...._..._._..._._..._..... .20 
0.0002 mfd. ceramic condenser _...._...._............_...._._..._._..._......._...._ ............._..._....__ .20 
8 ntfd., 100 V. dry electrolytic condenser............. _.. ........ __________ ......... __________ ......... - ....... -. ...... ___ .60 
0.003 mfd., 150 V. roll -type condenser ........... - _ ............ _...._ ........... _________ ..... ____ ..... ___________ .25 
Condenser, part of T3....._...._......._...._._...._...._.........._ _...._._..__...._ ............._......._...._...._._.........._......._...._...._.... 

0.0001 mfd., ceramic condenser..........._ ............._._...._ _.......__..__ __...._._._._...._.. .25 
0.001 .mfd., 100 V. flat roll -type condenser ................. ._...._ ............. _.. ..... ........ ..... ____________ ......._...._......_ .25 
Loopassembly ....._...._......._ ............._............._....-............._......._......._..........-._.........._......._...._._. 

100,000 ohms, VI watt resistor ..... _...._ ....... ...... ....... _...._._. ......... _ .......... -._ .......... -._...._....- ...... _ ______ ....... _..... .12 
10,000 ohms, 3á watt resistor .12 

1 meg., 3á watt resistor .12 

10 meg., 3-í watt resistor 12 

"B" battery cable...._...._...._._.........._ ............._.__..........._.........._......._...._......._...._.........._..._.........._...._......._...._......._...._.. .45 
Lidswitch .50 
Plastic shell (black)....._....__ 1.35 
Platic door ..........._._.........._._...._...._.....__...._ ................_...._...._._...._...._.».........._.........._...._...._...._...._...._..._..._..............__ .75 
Plastic loop cover (black) .25 
Metal front (maroon) 2.25 
Plastic tuning wheel (black) .20 
Plastic volume wheel (black) .20 
Leatherhandle .25 
Release catch, male .20 
Release catch, female 40 

units contain R2 resistors varying in value from 8200 to 22,000 ohms, as selected in production.'RNot supplièd separately 

©John F. Rider 
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EMERSON PAGE 15-13 

EMERSON RADIO & PHONO. CORP. 

FOR BATTERY OPERATION: 
Insert plug in socket on chassis. Place 

hanked cord into space under shelf. 

IMPORTANT 
Remove batteries from receiver 
as soon as they are exhausted. 

Batteries for Use with this Receiver 

M'f'r. 41/2 V. "A" 45 V. "B" 

Eveready746 2 required 
482 Minimax 

2 required 

Ray -O -Vac 
P -83A or 

EM -83 
2 required 

- 
Burgess g 

G3 
2 required 

FOR 105-125 V. A.C. OR D.C. 
OPERATION: 

Remove plug from chassis and insert it 
in wall outlet. On d.c. if set does not oper- 
ate, reverse line plug in wall outlet. 

TYPE 2 

---'3 
0304 01T4 

^^ 5Z5 OR 35W4 

J50L6 OR 5065 0165 
FRONT 

35Z5 AND 35W4 NOT 
50L6 AND 50B5 NOT 

EMERSON RADIO 

MCDELS 505,5231 
MCDEL 508 

4%' 

CHASSIS 
MOUNTING 
SHELF 

TWO'A"BATTERIES AND 
ONES' BATTERY SHOWN 
PARTLY OUT OpF CABINET. 
OTHERS BATTERY IS 
SHOWN IN PLACE. 

REST LEFT-HANDED 
4' BATTERY CN TWO 
BLOCKS PROVIDED 

INSERT THREE - P 
PLUGS IN TWO 
BATTERIES 

955006 

BACK ASTA HING 
-4.._&1_4112 

R BATTERY 
FAT ION INE 

SH LO BEPLUG 
N THIS RECEPTACLE 

FOR 105-1 5 VOLT AC 
OR DC OPERATION 

FONG 
MOVE 

C FROMRE SOCKETTHISPLUG ANO 
PLUG INTO LIVE WHET ; 8 TT MUST BE 
INSERTEDBA 

ERY 
BEFORE 

T w0'A' BATTERIES 

; i 
M 

L 

INSERT TWO 
PRONG PLUGS IN 
T WO'A' BATTERIE 

VIEW SHOWING BATTERIES B WIRE CONNECTIONS 
I wY" uc" a.o.rAl 

SPACE FOR LINE CORD 

LINE CORD 

BATTERY RETAINING 
BLOCK 

eu. 
CUT -WV VIEW SHOWING 
BATTERIES PLACED N CAL« T 

BATTERY INSTALLATION 
NOTE: Plug with Red Lead 

Should be connected to "B" Battery at Side of Chassis. 

TUBE LOCATIONS 

INTERCHANGEABLE 
INTERCHANGEABLE 

IT40 
MODELS: 505,523 

IR5O 3040 
U U 

( 050B5 
"Ì-35W4 

MODEL 508 
955005 

BATTERIES MUST BE LOCATED EXACTLY AS ILLUSTRATED 

'B" BATTERY 

A" BATTERY METAL TIP ON 7 -THIS END OF 
BATTERY. 

7 TUBES 
TYPE I 

01T4 IT4Q 

OR 50L6 

OR 35Z5 0IS5 IR50 
FRONT U U 

TO REASSEMBLE THE CASE 
1. Hold the chassis face down with the batteries in 
place and the plastic door open. 
2. Note the two tongues at one end of the metal 
front. Place the plastic housing over the chassis so 
that these two tongues fit into the corresponding slots 
at one end of the plastic housing. 
3. Press the other end of the housing so that it 
snaps into place. 

BATTERIES USED IN THIS RECEIVER 

TYPE MANUFACTURER'S NUMBER 

1% Volt "A" Standard "D" size (1 I',;" dia- 
meter) flashlight unit cell. 

67% Volt "B" Eveready Minimax No. 467. 
IMPORTANT: Remove batteries as soon as they are 
exhausted. The "A" battery will require more fre- 
quent replacement than the "B" battery. 

TUBE LOCATIONS 

0101 
155 

ru - 

BACK 955043 
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ESPEY PAGE 15-1 

MODEL RR -13L 
ESPEY MFG. CO. INC. 
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PAGE 15-2 ESPEY 
Ilcolaajped d¡L/hf/malfcGi ff 

MODEL RR -13L 
ESPEY MFG. CO. INC. 

C5 L3b 

Jru'1 
M// CONVERTER 

14Q7 

BAND -SWITCH SHOWN 
AT 1 ST POSITION. 
BROADCAST BAND 

LZ 

p 

C iT 

S.W LI 
(PRI.) 

CONVERTER 
14Q7 

C7 

B+ 

AVC 

GANGED 

BAND -SWITCH SHOWN 
AT 2ND POSITION COUNTERCLOCKWISE . 

SHORT WAVE BAND ,T 5.7 - 16 MC. 

Z1 

Zi 
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ESPEY PAGE 15-3 
MODEL RR -14 

ESPEY MFG. CO. INC. 
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PAGE 15-4 ESPEY 
I\ . . dickunat. ri 

MODEL RR -14 

s1 -a 

C19 

B.C. 
ANT. 
LOOP 

R 20 

B.C. 
LOADING 

COIL 

SI -a. 

65K7 
R.F. AMR 

AVC 

ESPEY MFG. CO. INC. 

GANGED 

BAND -SWITCH SHOWN 
AT 2ND POSITION. 
BROADCAST BAND 

BA SS 

THH°--- S1-ct 

C19 

1 
B.C. 

ANT. 
LOOP 

R 20 

B.C. 
_LOADING 

COIL 

65K7 
R.F. AMP. 

AVC 

BAND -SWITCH SHOWN 
AT 3RD POSITION. 
BROADCAST BAND 

NORMAL 

NOTE: 
BAND -SWITCH 
1ST. POSITION. 
(PHONO) DRAWING 
NOT SHOWN. 

8+ 

GANGED 
TO R18 
AND 1ST. C22 

AUDIO (6SA7) I 

INPUT. _ 
1 ó 

6 SA7 
CONVERTER 

3 

6SA7 
CONVERTER 

3 

S1 -b 

6+ 

B.C.-OSC. 
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ESPEY PAGE 15-5 

MODEL RR -14 

S1 -a 

C19 

S.W.1 ANT. 

ESPEY MFG. CO. INC. 

GANGED 

BAND- SWITCH SHOWN 
AT 4TH POSITION. 

POLICE BAND 
2.3- 7 MC. 

C19 
S.W.2 ANT. 

sl-a. cl 

65K7 
R.F. AMR 

CS 

- 
/ 

/ R12 
C6 

/ 

/ 

/ C20 
/ 

AVC 

GANGED 

BAND -SWITCH SHOWN 
AT 5T" POSITION. 

SHORT WAVE BAND 
7 - 23 MC. 

8+ 

R9 

51-c 

g+ 

C2 

sl -C 

6 SA7 
CONVERTER 

65A7 
CONVERTER 

R2 

C9 51-b 

B+ 

Z1 
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PAGE 15-6 ESPEY 

MODEL RR -14 
MODELS 6611,5613,6630, 

6632,6634 
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LECDEL XFJ-97 
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MODEL 581 
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\\ scl:emftice. ESPEY PAGE 15-9 

AVC 

I 

SW.1A 
3 

C5 

I 
C2 R3 

C1 

I 

AVC 

o 
EXT. 
GND. 

1 

C49 I 

ESPEY MFG. CO. INC. 

GANGED 

AVC 

/ BAND- SWITCH SHOWN i 
AT 151- POSITION. ./ 

BROADCAST BAND(1 
\` 

) ' 
.54-1.7 MC. ' 

V1 
1LN5 

R. F. 

R2 

C49 

sw.1C 

GANGED 

B+ 

T5 

BAND -SWITCH SHOWN . / C6C 

AT 2ND POSITION. 
SHORT WAVE BAND(2) - 

3.5 8.5 Mc. 

AVC 

V1 
1 L N 5 

R. F. 

C6A 

/ R 

C49 

SW.IC 

GANGED 

BAND- SWITCH SHOWN 
AT 3RD POSITION. 

SHORT WAVE BAND(3) 
8.5 -19.5 MC. 

B+ 

/ . 

c 

T6 

8 

AVG 

C6C 

./ , 

SW.SD 

a 

10 

R4 

R4 

C47 

2 

C36 

T11 

44'Ní 

B+ 

T7 

C18 

SW1E 

SW. IF 

C41 

SW.1F 

C39 

C41 

SW.1F 
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MODEL 581 
ESPEY MFG. CO. INC. 
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MODELS ET -060, 
ET-061,ET-063 
Ch. C-150 
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FARNSWORTH PAGE 15-3 

MODELS ET -060 
FARNSWORTH TELEV. & RADIO CORP. ET-061,ET-063 

A Signal Generator calibrated at 455 Kc., 600 Kc., 1000 Kc., 1500 Kc., 15 Mc., 12.5 Mc., and 10 Mc., 
and an output indicator are required to properly align this receiver. All adjustments should be macle 
with the volume control set for maximum, keeping the signal generator output as low as possible to 
prevent AVC action and incorrect adjustments. 

Connect the low side of the Signal Generator to the chassis through a .1 Mfd. condenser. Con- 
nect the high side to antenna lead at rear of set through dummy load of 100 MMF for Broadcast and 400 
ohms for Shortwave. 

The loop antenna should be placed in approximately the position relative to chassis as when chassis 
is installed in cabinet. 

When aligning the Shortwave Oscillator, use the peak found farthest out from maximum capacity 
on the oscillator trimmer Use the peak nearest maximum capacity on the loop trimmer. 

STEPS DUMMY 
ANTENNA 

SET 
GENERATOR SET GANG ADJUST LOCATED TO 

OBTAIN 

1 SET VOLUME CONTROL FOR MAXIMUM OUTPUT 

2 

455 Kc. Minimum 

2nd. I.F. 
Trimmers 

Top of I.F. 

3 

100 

Capacity 1st. I.F. 
Trimmers 

Transformer 

á 
A 

4 

MMF 
1500 Kc. 1500 Kc. 

B.C. Osc. 
Trimmer 

On Tunincr 
Capacitor b. 

5 1500 Kc. 1500 Kc. B.C. Ant. 
Trimmer 

*On Loop 
Antenna 

d 

6 Check Pointer for Calibration at 1000 Kc. and 600 Kc. 

, s SHORT WAVE BAND 

7 

400 

15 Mc. 
Minimum S.W.Osc. 

Trimmer 
*Chassis 

Near Rear 
.4, 

8 
Ohms 

12.5 Mc.Rock 12.5 Mc. 
Gang 

S.W. Ant. 
Trimmer *On Loop 

9 

TUNING SHAFT 
a S. W. SWITCH 

Check 

ON-OFF 
B VOL CONTROL 

10 Mc. 
SROAOGAST 

SWITCH -- 
--------..._2. 

10 Mc. 
Rock Gang 

OSCILLATOR COIL 

S.\\'. Ant. 
Padder 

*Chassis 
Near Front 

3 
>I 

B.C.-OSC. /^' 
TR IMMER óot //.cc 

A/" )II --\ ¡- 
JI \ 65-57 OSC. 

12507 
S W DET ..N.I 

INDICATE. ST WHITE DOT ' 

ANT. GANT PAD , TUNING CONDENSER IS IN FÜLL 

) RF AMP. 

35Z5GT 12SA7 

1 

OSC. TRIMMER 1ST.UDIO 
6SS7 

0`I 1 1 

50L6GT 

`' 

MESH POSITION. WHEN TUNING 

SNORT NAVE OSCILLATOR COIL 
KNOB IS TURNED CLOCKWISE, \ 
POINTER MOVES FROM LEFT 

D' 

// 1pjry( 

c TO RIGHT, DRIVE DRUM TURNS 

lllhIIIh4// 
CLOCKWISE. 

í(_'271 
RECT. CONV.` I.F. AMP. OUTPUT E 

IT. TRIM MERS 
1 

( LOOP ) OATNOD[ o -q RAVINER TURNS n ' 
U WOUND ON ENO OR IORN NEAREAT 

B.C. ANT. TR. S.W. ANT. TR. TONE CONT. TERMINALS AWG 

©John F. Rider 
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PAGE 15-4 FARNSWORTH 

MMELS ET -060, 
ET -061,3T-063 FARNSWORTH TELEV. & RADIO CORP. 

Refer. No. Part No. DESCRIPTION List Price 

1 77216 220 M Ohms $ .15 
2 77265 15 M Ohms .. .15 
3 77211 4700 Ohms .15 
4 77266 22 M Ohms .15 
5 77259 150 Ohms .15 
6 77261 470 Ohms .15 
7 77270 2.2 Megohms .15 
8 77273 6.8 Megohms .15 
9 77217 470 M Ohms .15 

11 25197 .001 Mfd. 600 V. .15 
12 25215 .1 Mfd. 600 V. .20 
14 25196 .05 Mfd. 600 V. .30 
15 25195 .02 Mfd. 600 V. .20 
16 25194 .01 Mfd..600 V. .20 
17 25184 .003 Mfd. 600 V. .20 
19 25193 47 Mmf. Mica .30 
20 25188 100 Mmf. Mica .25 
21 25187 240 Mmf. Mica .30 
23 25022 20 Mfd.-30 Mfd.-150 V. Elect. Cap. 1.15 
24 26154 Gang Capacitor 4.45 
24 26239 Gang Capacitor, (see note) 3.95 
26 38549 S. W. Oscillator Coil (White dot) for 26154 .70 
26 38709 S. W. Oscillator Coil (Yellow dot) for 26239 (see note) .70 
27 38483 B. C. Oscillator Coil (White dot) for 26154 .60 
27 38707 B. C. Oscillator Coil (Yellow dot) for 26239 (see note) .60 
28 38550 Peaking Coil .40 
29 38536 1st. I. F. Transformer 1.70 
30 38537 2nd. I. F. Transfomer 1.70 
31 94091 Output Transformer 1.50 
32 38535 S. W. Loop Assembly .60 
33 38465 B. C. Loop and Back Cover Ass'y ET -060 and ET -061 3.15 
33 38480 B. C. Loop and Back Cover Ass'y ET -063 3.20 
34 90095 Band Switch 1.50 
35 42186 Dial Lamp (Mazda 47) .15 
36 78070 Volume Control 1.10 
37 90073 Tone Control Slide Switch .20 
38 81091 Speaker 6.35 
39 27118 Line Cord .70 
40 38484 Wave Trap .55 
41 26214 B. C. and S. W. Antenna Trimmer Strip __ .60 

31276 Dial Background .35 
31319 Dial Window .50 
07334 Dial Pointer Assembly .95 
31277 Dial Scale for ET -060 and ET -061 .40 
31279 Dial Scale for ET -063 .45 
41106 Universal Drive Cord Kit .40 
56994 Drive Drum .15 
09195 Knob and Set Screw for ET -060 and ET -063 .45 
09196 Knob and Set Screw for ET -061 Red 50 
09224 Knob and Set Screw for ET -061 Blue .50 
09225 Knob and Set Screw for ET -061 Black .50 
54118 Band Switch Lever ET -060 and ET -061 .15 
54091 Band Switch Lever ET -063 .15 
H-231 Cabinet and Packing for ET -060 6.15 
H-254 Cabinet and Packing for ET -061 8.75 
59168 Grille for ET -060 _. 2.00 
59190 Grille for ET -061 Red 2.00 
59247 Grille for ET -061 Bue 2.00 
59248 Grille for ET -061 Black 2.00 

NOTE: Models with R.F. trimmer on loop require removal of R. F. trimmer from gang capa- 
citor having such trimmer. Late production gang capacitor 26239 (identified by red clot) with 19 
plate oscillator section requires B.C. Oscillator Coil 38706 and S.W. Oscillator Coil 38709 (Marked 
with yellow dots). 

The Service Department policy is to furnish ? Watt 5% Carbon Resistors and 600 Volt Tub - 

The parts shortage has resulted in the substitution of various types of tuning capacitors without 
change in part numbers stamped on them. In ordering replacement tuning capacitors for ET -060, 
061, 063, 064, 065, 066, 069; EK-263, 264, and 265 the following suggestions should be observed: 

Gang Capacitor with 21 plate oscillator section requires the removal of trimmer from R.F. section 
of gang if the loop antenna has a R. F. trimmer located on it. This capacitor uses B. C. oscillator 
coil No. 38483 and if a S. W. oscillator coil is used, requires S. W. oscillator coil No. 38549. Both 
of these coils have a white dot to indicate finish lug. 

No. 23239 gang capacitor with 19 plate oscillator section (identified by red dot on rear) may 
require the removal of R. F. trimmer as explained above. This capacitor requires B. C. oscillator 
coil No. 38706 and S. W. oscillator coil (if used) No. 38709. These oscillator coils are marked with 
a yellow dot at the finish lug. Prices subject to change without notice 

©John F. Rider 
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PAGE 15-6 FARNSWORTH 

MODELS 

ET-065,Ch.0-158; 
ET-0661Ch.0-159 

ET -064, 
FARNSWORTH TELEV. & RADIO CORP. 

EQUIPMENT AND PROCEDURE FOR ALIGN MENT 

To properly align this receiver, a signal generator calibrated at 455 Kc., 600 Kc., and 1500 Kc., 

and an output indicator are required. All adjustments should be made with the volume control set 
for maximum volume, keeping the signal generator output as low as possible to prevent A. V. C. action 
and incorrect alignment. 

Connect the low side of the signal generator to one of the wires found at the rear of the set. The 
high side of the signal generator is connected to the other lead. 

The loop should be spaced 3/4 inch from the chassis or the approximate position relative to the 

chassis as when installed in cabinet. 

TABULATION FOR ALIGNMENT 

Steps Dummy 
Antenna 

Set Generator 
At 

Set Gang 
At 

Adjust Located To 
Obtain 

1 Set Volume Control For Maximum Output 

2 

100 MMF 

455 Kc. 
Minimum 
Capacity 

2nd.-I.F. 
Trimmers Top of I.F. 

Transformer 

Maximum 
Output 

3 
1st. I. F. 

. Trimmers 

4 1500 Kc. 1500 Kc. 
Osc. 

Trimmer 
On Tuning 
Condenser 

5 1500 Kc. 1500 Kc. 
Ant. 

Trimmer 
On Tuning 
Condenser* 

6 Check Pointer Calibration at 600Kc. 

TUNING 

TRIMMER 

On 

OSC. 

models using 

SIX TUBE 

SHAFT 

gang condenser #26154, 

LAYOUT 

ON-OFF SWITCH 
VOLUME CONTROL 

/ 

E 

the antenna trimmer is located on loop. 

DIAL STRINGING 

TUNING CONDENSER IS 
MESH POSITION. WHEN 
KNOB IS TURNED CLOCKWISE. 
POINTER MOVES FROM 

CTLOCKWISEDRIVE 
DRUM 

. 

- I 

6SS7 

RFAMP. 

357.kGT12p7 

S 

SS/ 
\ANT. 

RECT. CONY, 

di 

6 

IN FULL 
TUNING ' 

LEFT 
I. , 

TURNS 

OO¡SC. 12 Q7 

AMC. 
1 ST. AUDIO 

7 50L6GT 

TRIMMER 

IF MP. OU UT 

I F TRIMMERS 

( LOOP ) 

©John F. Rider 
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MODELS EC -260, 
Ch.C-162;EK-262, FARNSWORTH TELEV. & RADIO CORP. 

O 
< 

O 
< 

á 
uOMñtrZ.w 

u 
. u.osu<ñ 

á -.....r. 

U 
Z 
r zozzoS 

-N n . . . r . 
L 

i 
u:úo oz u . zoo 
_Nn...r. X 

331 > - 

X o> 
_ $Z _? 

. 
2 O = _ . Z O Ñ 
-Nn.o.r. 

O 
A 0*0140.0 

-Nn.a.re 

O 00 
-0 

o ÿ 7 Z 

OrOdgt00 X 
W N 

e 0.002:1%7 
f -N n. h. r. 
o 

ú 
z W < ñ 

OOOoiO ZO 

.11 

O 
W M 

s 

oo==í°..oN 
_ftn.o.r. X 

000ao11o= 
X 
o 

® 0 4= Q e 

"e 

ia 

Q.9000 00400 

z 

of 

.IlflPA. 

EK-263,EK-265, 
Ch.C152;EK-264, 
Ch.C-153 

_ 
OO 

O 

U 

U 

Ui ri 7t 7 1f, 
N N N N N 

D; Ce. 00 60 CY_ 

(I) N N N M (V ln In 

Record Changer: Farnsworth Model P-51 
@John F. Rider 

www.americanradiohistory.com



FARNSWORTH PAGE 15-9 

FARNSWORTH TELEV. & RADIO CORP. 
MODELS EC -260, 
Ch.C-162;EK-262, 
EK-263,EK-265, 
Ch. C-152;EK-264, 
Ch.0-153 

A Signal Generator calibrated at 455 Kc., 600 Kc. and 1500 Kc., and an output indicator are 

necessary to properly align this set. All adjustments should be made with the volume control set for 

maximum and the tone control for maximum treble, keeping the signal generator output as low as pos - 

cible to prevent A.V.C. action and false settings. 

The low side of the signal generator is connected to the chassis. 

TABULATION FOR ALIGNMENT 

Steps 
Connect High 

Side of 
Generator to 

Set Generator 
At 

Set Gang 
At 

Adjust Located To 
Obtain 

1 Set Volume Control at Maximum and Tone Control at Maximum Treble 

2 Stator of Ant. 
Section of 

2nd. I.F. 
Transformer 

Top of 
2nd. I.F. 

Transformer 

3 
Gang with .1 Mf. 

In Series 

455 Kc. Minimum 
1st. I. F. 

Transformer 
Top of 

1st. I.F. 
Transformer Maximum 

4 Ant. Lead 
Kc. 1500 Kc. 

Osc. 
Trimmer Trimmer On Gang 

Output 

5 

With 250 Mmf. 
In Series' 1500 Kc. 1500 Kc. 

Ant. 
Trimmer On Loop 

6 Check Pointer Calibration on 600 Kc. 

=Antenna wire protrudes from loop. 

DIAL STRINGING 

TUNING 

CHASSIS 

SHAFT PHONO- 
SW. 4 

LAYOUT 

RADIO ON-OFF SW. 
TONE & VOL. CONT. 

OSC. / _ nTRIMMER 
n n // ` i 6SK7GT \ 

I 1 E OSC. 
'1 RFAMP. ANT. 

TUNING CONDENSER IS 

IN FULL MESH POSITION. TUNING SHAFT I 
WHEN TUNING KNOB IS TURNED 

SSA7GT 6SG7GT 6V6GT 
DEL A.V. 

N/% 1ST. AUDIO PWR. 
C V. OUTPUT TRANS. 

CLOCKWISE. POINTER MOVES FROM 2 TURNS -A- 

LEFT TO RIGHT, DRIVE DRUM TURNS 

I F TRIMMERS 

65K7GT 6X0GT n LEFTKWISE. 

QMP.1--- (Q I r. u u u 
ANT PHONO. SPEAKER 

PLUG JACK PLUG 

©John F. Rider 
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FIRESTONE PAGE 15-1 

THE FIRESTONE TIRE & RUBBER CO. 
MODEL 4A2, 

Commentator 
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AGE 15-2. FIRESTONE 
MODEL 4A2. 
Commentator THE FIRESTONE TIRE & RUBBER CO. 

ALIGNMENT PROCEDURE 

1. Remove the chassis and loop antenna from the cabinet at the same time. To accomplish this remove the two fasteners holding the top of the back to the cabinet and remove the two screws on the rear apron of the chassis 

2. Note that there are five calibrating lines stamped into the metal dial frame. When gang condenser is fully meshed dial pointer should be in the position indicated by first line at the left. If it is set incorrectly, release pointer 
clip on dial cord and reposition pointer. 

3. Connect an output meter across the speaker voice coil or from plate of 35L6GT tube to B- through a .1 Mfd condenser (see voltage chart for convenient B- connection). 

4. Connect ground lead from signal generator to B- through a .25 Mfd. condenser. 

5. Set volume control at maximum volume position and use a weak signal from the signal generator. 

13IPORTANT-Align this receiver in exactly the order shown below. 

DUMMY ANT. CONNECT 
IN SERIES HIGH SIDE OF 

WITH SIGNAL GENERATOR 
GENERATOR TO 

.05 MFD. 
Paper 

Condenser 

Control 
Grid 
of 12SA7 

100 MMFD. 
Mica 

Condenser 

External 
Antenna 
Blue Lead 
on Loop 

SIGNAL 
GENERATOR 
FREQUENCY 

455 KC 

1720 KC 

RECEIVER 
DIAL 

SETTING 

Any point where it 
does not affect the 

signal. 

Set pointer 
to extreme 

right. 

TRIMMER TRIMMER 

NUMBER DESCRIPTION 

2nd I.F. 

C -D 1st I.F. 

100 MMFD 
Mica 

Condenser 

100 MMFD. 
Mica 

Condenser 

External 
Antenna 
Blue Lead 
on Loop 

External 
Antenna 
Blue Lead 
on Loop 

1400 KC Tune to 1400 KC 
generator siga: al. 

$ Oscillator 

TYPE OF ADJUSTMENT 

Adjust for maximum 
output. Then repeat 

adjustment. 

Adjust for maximum 
output. 

A Antenna 

600 KC Tune to 600 KC 
generator signal. 

POWER OUTPUT: 
Undistorted - 1.0 watts 0 SC. 
Maximum - 1.3 watts 1720 KG 

A NT. 
1400 KC 

DIAL AND POINTER 
DRIVE CORD 

ARRANGEMENT 
To string dial cord, set gang con- 
denser to fully meshed position and 
use following parts: 
N-2656 Tension Spring 
N-5250 Cord (3 feet) 

Adjust for maximum 
output. 

Check sensitivity. 

TOP VIEW OF CHASSIS 

FREQUENCY RANGES: 
Standard 535-1720 Broadcast; 

K.C. Band 1 

TUBE COMPLEMENT: 
12SA7 Ose -1st Det. 
12SK7 I.F. Amp. 
12SQ7 2nd Det.-A.V.C.-1st Audio 
35L6GT Power Output 
35Z5GT Rectifier 

®John F. Rider 
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FIRESTONE PAGE 15-' 
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PAGE 15-4 FIRESTONE 
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MODEL 4A20 
THE FIRESTONE TIRE & RUBBER CO. 

SA ß 

5 1 12 

2 
(PRI) 

Q 13 

-F7 
\ 

e 

5w. 

G o-8ó_ 

1ST. DET.- 05C. 
12 SA7 

b SC SA 5B « 
7 

J ; SD SW. 

d 
8A 

SF SW. 88 --0- 
5J 

- 
5G 

10 

4 

-4- -r- i 

AVC ,V------ GANG ED - 

BAND -SWITCH SHOWN 
AT 1 

ST POSITION (MUSIC ),AND 

AT 2ND POSITION (SPEECH). 

BROADCAST BAND 
340 - I650KC. 

(PRI) 

31 70- 

SW 8A 

SE SD 

9 

SB 
i SW. 86 

SAb 

L J 

r -GANGED -7 

58r 

/11 i 

l/ i 

5T 
SJ 

5H 
5W 88 

10 

s 

SC 

16 

5M p 
Sw. 85 

SH 

8 

19 

es 
1ST. DET.-05C. 

12SA7 

13 

15 

AVC 

BAND -SWITCH SHOWN 
AT 3RD POSITION CLOCKWISE . 

SHORT WAVE BAND 
9-12 MC 

14 

T V 

17 a 
u W 

SL SM 
o- -o 
SW 86 

18 

19 

g+ 

20 

20 
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FIRESTONE PAGE 15-5 

MODEL 4A20 THE FIRESTONE TIRE & RUBBER CO. 

ALIGNMENT PROCEDURE 

Remove chassis and loop antenna from cabinet (do not remove loop of wire stapled to cabinet.) After chassis has 
been removed, replace loop antenna in cabinet. Stand the chassis on one end and space it approximately same dis- 
tance from loop as when installed in cabinet. Then reconnect all leads to loop antenna and to loop of wire stapled on 
cabinet. 

Note that there are four calibrating lines stamped into the metal dial frame. When gang condenser is fully meshed, 
dial pointer should be in the position indicated by first line at the left. If it is set incorrectly, release pointer clip on 
dial cord and reposition pointer. 

Connect an output meter across the speaker voice coil or from plate of 35L6GT tube to B- through a .1 Mfd. con- 
denser (see voltage chart for convenient B- connection). 

Connect ground lead from signal generator to B- through a .25 Mfd. condenser. 

Set volume control at maximum volume position and use a weak signal from the signal generator. 

APORTANT:-Align this receiver in exactly the order shown below. Broadcast band must be aligned before short wave 
hand. 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 
GENERATOR 

TO 

SIGNAL 
GENERATOR 
FREQUENCY 

BAND 
SWITCH 

POSITION 

RECEIVER 
DIAL 

SETTING 

TRIMMER 
NUMBER 

TRIMMER 
DESCRIPTION 

TYPE OF ADJUSTMENT 

200 MMFD. 
Control Grid Any point where it 1-2 2nd I.F. Adjust for maximum output. Mica 

Condenser of 12SÁ7 455 KC Broadcast does not affect the 
signal 3-4 1st I.F. 

fhen repeat adjustment. 

200 MMFD. 
Mica 

Condenser 

External 
Antenna 
Cli on 
Loop Frame 

1500 KC Broadcast 

Set pointer to 1500 
KC reference line 
stamped into metal 
dial plate (first line 
at the right) 

`5 

Broadcast 
Oscillator 
(Shunt) 

Adjust for maximum output. 

200 MMFD. 
Mica 

Condenser 

External 
Antenna 
Clip on 
Loop Frame 

1500 KC Broadcast Tune to 1500 KC 
generator signal 6 

Broadcast 
R.F. Adjust for maximum output. 

200 MMFD. 
Mica 

Condenser 

External 
Antenna 
Clip on 
Loop Frame 

1500 KC Broadcast Tune to 1500 KC 
generator signal 7 

Broadcast 
Antenna 

Adjust for maximum output. 

400 OHM 
Resistor 

External 
Antenna 
Clip on 
Loop Frame 

12 MC Short 
Wawa 

Set pointer to 12 MC. 
Reference line stamp- 
ed into metal dial 
plate (second lineO 
from the right) 

il Short Wave 

Adjust to bring in signal. Check 
to see if proper peak was ob - 
tamed by tuning in image at 
a g approx. 11.1 MC. If image does 
not appear, realign at 12 MC. 
with trimmer screw farther out. 
Recheck image. 

400 OHM 
Resistor 

External AntennaTry 
Clip on 
Loop Frame 

12 MCgenerator Shari Tune to 12 MC 
signal 9 Short Wave 

Antenna 

Adjust for maximum output. 
to increase output by de - 

tuning trimmer and retuning re - 
ceiver dial until maximum out- 
put is obtained. 

TOP VIEW OF CHASSIS I , a BC OSC ilc Ir 
, 

1 $: 1500 KC 

BC R F O 
500 SC 11SÁ1I.@ O 

351561 

BC ANT CI 

'N 
1500 KC, 

...7' 

DIAL AND POINTER\ 
DRIVE CORD 

11211®: 
O a55C 

K 

® 351661 

ARRANGEMENT n 
To string dial cord, set gang 
condenserpsition ly meshed 
position and use' following 
parts: 

Spring 

= 

- 

\ 
SGMC GANG 

iadmmERS wu¢D 

SöóKc © 

CON DEn NSE OS nAvE 
AS SnowN HERE 

- 

'''r-- 

0 c 

S W OSC.- 
12 MC 

S W ANT 
12 MC.O _, 114955 Clip on end of cord 

117057 Cord (57 inches) 
w 

sóóñc eC 
500 

ANI 
KC 

BOTTOM VIEW 
OF CHASSIS 
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PAGE 15-6 FIRESTONE 
MODEL 4A2 
MODEL 4A20 THE FIRESTONE TIRE & RUBBER CO. 

APPROXIMATE STAGE GAIN DATA MODEL 4A2 

Be sure Ant. 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 voltmeter may be used for audio gain measurements. Observe following 
precautions: 
1. For all gain measurements 2. For I.F. measurements connect negative 3. Be sure radio 4. When using a "chan - 

connect signal generator as terminal of a 3 volt battery (two 11/2 volt is carefully nel" type instrument 
shown. Use 600 KC. signal cells in series) to A.V.C. lead and positive tuned to gen- carefully tune it for 
with 400 cycle modulation terminal to B---. This provides a definite erator signal maximum output at 
(use nearby frequency it local operating point. (use weak sig desi-ad frequency be - 

station interferes). IMPORTANT: Disconnect battery when nal for sharp fore making measure - 
measuring audio stage gains. tuning. ments. 

I.F. stage gains shown below are less than under normal operating conditions due to the use of 3 volts fixed bias in order to establish a 
definite operating point. Therefore, these values are not intended to indicate the full capability of a stage. 

SIGNAL 
:CMCIIATOR 

XT TO 

600 MC 

Ix 
AT 600 SC 

100 I 

MMF L_+_J e- t---iF--- 
- 6- 

Ì 

INRUT 
600 KG 

25 X 
CONVERSION 

GAIN 

I2SA7 
1ST DET-OSC 

OUTPUT 
ASS NC 

110X 
AT ASS MC. 

12SK7 
Lr 

40 X 
AT 400 CYCLES 

12SQ7 
2ND DET.-Av.0 

IST AC 

9X 
TOY 

CYCLE SIGNAL 

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. 

APPROXIMATE STAGE GAIN DATA- MODEL 4A20 
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 con- 
taining a tuned and calibrated R.F. amplifier. A vacuum tube voltmeter may be used for audio gain measurements. Observe following 
precautions: 
1. For all gain measurements 

connect signal generator as 
shown, Use 600 KC. signal 
with 400 cycle modulation 
(use nearby frequency if 

local station interferes.) 
The R.F. 
establish 

and I.F. stage gains shown 
a definite operating point. 

3X 

SIGNAL 
O [MIR A TOR 

SCT TO 

600 SC 

2. For R.F. and I.F. measurements connect 
negative terminal of a 3 volt battery (two 
11 volt cells in series) to A.V.C, lead and 
positive terminal to B-.- This provides o 
definite operating point. 
IMPORTANT: Disconnect battery when 
measuring audio stage gains. 

3. Be sure radio 
is carefully 
tuned to gen- 
erator signal 
(use weak sig- 
nal for sharp 
tuning.) 

below are leas than under normal operating conditions due tc the use of 3 

Therefore, these values are not intended to indicate the full capability of 

ex IeX 
eooNc 

c 

12SA1 
Itt IET.-OSC 

75X 

12SF7 
I.F -2d 1ET.-A.1.6. 

20X 

12.557 
Is Al 

4. When using a "chan- 
nel' type instrument' 
carefully tune it for 
maximum output at 
desired frequency be- 
fore making measure- 
ments. 

volts fixed bias in order to 
a stage. 

9x 

SSLSGT t 

e,oN.l 

01TIIT 

' w 

Differences in tube characterist'cs, 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 equip- 
ment. These factors may create considerable variation in gain measurements. 

MODEL 
FREQUENCY RANGES: 

Standard Ì540-1650 Broadcast), KC. Band J 

Short Wave, 9-12 
Band ) MC. 

POWER SUPPLY: 
117 volts 
50-60 cycles A.C. or D.C. 
30 watts 

POWER OUTPUT: 
Undistorted - 1.0 watts 
Maximum - 1.6 watts 

SPEAKER: 
5 inch P -M Dynamic 
Voice coil impedance -3.5 ohms 

4A20 

SOCKET VOLTAGES 
Measured with voltmeter having sensitivity of 
1000 ohms per volt except where indicated by ('). 

VOLUME ON FULL WITH NO SIGNAL DIAL TUNED TO 540 KC, 

>ISZSOT 
RECTIFIER 

110 

BOTTOM VIEW OF CHASSIS 
NEATER VOLTAGES MEASNIEN ACROSS SOCKET TERMIIALS. ALL OTHER VOLTAGES 

LIEASIREI BETWEEN SOCKET TERMINALS ANA 1- LIA. 

I16 
AC 

111 VOLT GO CYCLE A.C. 
POWER :APPLY ISEN 

FOI THESE MEASIREMENTS. 

12SA7 
ist BET.-OSC. 

.-° 
55 

80 -o L. 
12.6 IR- LIG 

C"> 
0 á 

123F7 122(1 
I.F.-2d DET.-A.V.C. R.F. 

26 

80 

REAR OF CHASSIS 

Measured with vacuum tube voltmeter 
rr 

©John F. Rider 
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FIRESTONE PAGE 15-7, 

PUSH-BUTTON RANGES : 

Button No. 1 -540-1000 KC. 
Button No. 2 & 3-650-1300 KC. 
Button No. 4 & 5-975-1600 KC. 

PA PB PC PD PE 

PP PO PR PS PT 

PF 

PN 

EPJ 'PK 

-PL 

EPW 'PM 

EPX EPO 

EPY EPU 

EPG EPV 

'PH 

BPI E 

PUSH-BUTTON SWITCH 
502177 

SC 

SB 

SA 
REAR SECTION 

REAR VIEW 
BAND SWITCH 

502147 
(Front section not 
used as switch) 

DIA- 
GRAM PART 

NO. NO. 

SD SE 

R 
NO 

CONNECTION 

' DESCRIPTION 

SF 

SG 

SH 

SJ 

LIST 
PRICE 

CONDENSERS 
3 502884 Condenser -mica 120 Mmfd. 500 volt... $0.29 
4 502171 Condenser -trimmer; 5 to 35 Mmfd .24 
6A to E..502910 Condenser -trimmer assem. for P -B tuner 3.00 
12 502161 Condenser -mica 270 Mmfd. 500 volt.... .45 
13 502165 Condenser -mica 1,000 Mmfd. 500 volt.. .45 
I6A, B, C 504086 Condenser -trimmer assembly 1 

A - 20 to 270 Mmfd. ( 

B - 40 to 370 Mmfd. 1 

C - 40 to 370 Mmfd. 
18 502153 Condenser -.05 Mfd. 200 volt .24 
20 502155 Condenser -.1 Mfd. 200 volt .30 
21 502157 Condenser -.05 Mfd. 400 volt .24 
24 502271 Condenser -mica 260 Mmfd. 500 volt.... .24 
25 502165 Condenser -mica 1,000 Mmfd. 500 volt... .45 
27 502159 Condenser -mica 50 Mmfd. 500 volt .24 
30 502172 Condenser -trimmer; 25 to 100 Mmfd.... .36 
31 502159 Condenser -mica 50 Mmfd. 500 volt .24 
33 502151 Condenser -.01 Mfd. 400 volt .20 
38 502157 Condenser -.05 Mfd. 400 volt .24 
43 502271 Condenser -mica 260 Mmfd. 500 volt.... .24 
44 502150 Condenser -.004 Mfd. 600 volt .20 
45 502157 Condenser -.05 Mfd. 400 volt .24 
49 502160 Condenser -mica 110 Mmfd. 500 volt.... .24 
50 502152 Condenser -.02 Mfd. 400 volt .24 
57 502410 Condenser -.1 Mfd. 400 volt .30 
55 502405 Condenser -.25 Mfd. 400 volt .36 
59A, B, C 502207 Condenser -electrolytic 

A - 20 Mfd. 400 volt I 

B - 10 Mfd. 400 volt 
C - 20 Mfd. 25 volt J 

60 502150 Condenser -.004 Mfd. 600 volt .20 
61 502154 Condenser -.05 Mfd. 600 volt .24 

RESISTORS 

1.10 

2.20 

17 502127 Resistor -carbon 560 ohms 1/4 watt .12 
19 502134 Resistor -carbon 470,000 ohms 1/4 watt... .12 
22 502132 Resistor -carbon 100,000 ohms 1/4 watt. '. .12 
23 502291 Resistor -carbon 4700 ohms 1/4 watt .12 
26 502134 Resistor -carbon 470,000 ohms 1/4 watt... .12 
28 502130 Resistor -carbon 22,000 ohms 1/4 watt.... .12 
34 502466 Resistor -carbon 33,000 ohms 1 watt .... .16 
36 502135 Resistor --carbon 2.2 Meg. 1/4 watt .12 
37 502264 Resistor -carbon 47 ohms 1/4 watt .12 
39 502467 Resistor -carbon 68,000 ohms 1/2 watt... .12 
41 502131 Resistor -carbon 47,000 ohms 1/4 watt... .12 
42A, B 502.148 Volume control 500,000 ohms (with switch) 1.25 

FREQUENCY RANGES: 
Standard 
Broadcast ,540-1600 K 
Band J 

Short 
Wave } 9.35-9.88 MC. 
Band J 

PART 
NO. NO. 

G 

PJi 

E 

PH 

DESCRIPTION 

lAJ 

1 

BLUE 

PUSH-BUTTON e SW!TCH SHOWN .N 

MANUAL POSITION 

5 

PUSH-BUTTON SWITCH * * 
; : ; 

; 
P< 

PB C PD= ; PE 

6A ;613.7. -;6C 16D ;6E 
+r - 

F 

O PR P5 PT 12T PU 

I 

sIPWPI Tr, - 

THE FIRESTONE TIRE & RUBBER CO. 

6SK7 
R.F. 

11 H8 
M 

16A 

ISA, 7 

MANUAL 

BUT ON 

NI5B 27 

6SA7 
ht BET.- OSC. 

SN 

`0.* 

a- 

33; 

2BK : 
. % 

RANGE SWITCH 
SHOWN IN 

BROADCAST 
P05 TION 

se 
5 

yo 
9iA 16C1 II r RPC 

R f 
IS 

9 , 

30 31;1 $ Z: 
ID r 

NOTE 

6SF7 
I.F.-2nd DET.-A.Y.C. 

I.F. 455 KC. 

POWER SUPPLY: 
117 volts 
50-60 cycles A.C. 
55 watts 

The above circuit applies to chassis which have a letter "S" stamped on rear surface adjacent to model 
number. Early production chassis without the "S" designation do not contain Resistor No. 69. 

If a broad tuning peak or a dead spot is encountered when attempting to align Broadcast Band oscillator 
trimmer No. 5 at 1600 Kc. (in chassis without "S" designation), this action is probably due to spurious 
oscillation resulting from extraneous coupling between leads.- To prevent this condition, add Resistor No. 
69 at position shown in above circuit. 

DIA- 
LIST GRAM PART LIST 

PRICE NO. NO. DESCRIPTION PRICE 
46 502468 Resistor -carbon 4.7 Meg. 1, 4 watt $ .12 
47 502128 Resistor -carbon 2200 ohms 1,4 watt .12 
51 502133 Resistor -carbon 220,000 ohms 1/4 watt. .12 
53 502132 Resistor -carbon 100,000 ohms 1/4 watt.. .12 
54 502134 Resistor -carbon 470,000 ohms 1/4 watt.. .12 
56 502135 Resistor -carbon 2.2 Meg. 1/4 watt .12 
62 502291 Resistor -carbon 4700 ohms 1/4 watt .12 
63 502127 Resistor -carbon 560 ohms 1/4 watt .12 
65 502137 Resistor -wire wound 330 ohms 2 watt. .25 
69 502264 Resistor --carbon 47 ohms 1'4 watt .12 

COILS & TRANSFORMERS 
1 502247 Loop antenna 4.15 
2 504296 Coil -S. W. antenna 1.35 

502025 Complete coil and trimmer assembly for 
push-button tuner 8.80 

7 502907 Coil less slug (540-1000 Kc.) 1.50 
8, 9 502908 Coil less slug (650-1300 Kc ) 1.50 
10, 11 502909 Coil less slug (975-1600 Kc.) 1.50 

502911 Slug for coils, 502907, 502908, 502909 .25 
501151 Clin -for mtg. push-button coils .08 

14 502112 Coil-B.C, antenna (for push-button) 1.70 
15 

1 
C D 1504294 

Tuning unit; complete assembly 10.60 

15A ' ...504210 Coil-B.C. antenna coupling (less slug) 1.20 
15B 504214 Coil-R.F. (less slug) .85 
15C 504295 Coil-B.C. oscillator (less slug) 1.00 
15D 504342 Coil--S.W. oscillator (less slug) .75 

504211 Slug for B.C. antenna coupling or S.W. 
osc. coil (yellow end) .45 

504213 Slug for B.C. oscillator coil (white end) .45 
504215 Slug for R.F. coil (purple end) .45 

32 502111 Coil-S.W. oscillator (air core) 1.10 
35 502102 Transformer-lst I.F 2.30 
40 507103 Transformer -2nd I.F 2.30 
48 507174 Transformer -power 7.50 

1502170 Transformer -output for R-502168 speaker 2.00 
68 .... 1504061 Transformer -output for M-502168 speaker 2.00 

J504122 Transformer -output for D-502168 speaker 2.00 
OTHER ELECTRICAL PARTS 

5 502177 Switch -push button 4.10 
29 502147 Switch -band . 2.00 
57, 58.. 110629 Lamp -dial (Mazda #44) 6.3 V 0.25 Amps. .15 
2.4 502146 Switch -tone control .70 
66 502168 Speaker -Electra -Dynamic (6 inch) 9.50 

502169 Cone & voice coil for R-502168 speaker 2.75 
67 .... 504062 Cone & voice "coil for M-502168 speaker 2.75 

504123 Cone & voice coil for D-502168 speaker 2.75 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

MISCELLANEOUS PARTS 
502249 Back for cabinet $0.80 
502229 Background for dial .16 
116467 Base for mtg. electrolytic condenser .04 
502194 'Cabinet (Model 4-A-21) 14.10 
502195 Cabinet (Model 4-A-22) 14.10 
119739 Call letter tabs for push -buttons .48 
119559 Clamp -dial glass .08 
112745 Clip -coil mtg. .01 
114955 Clip -retainer on end of dial cord .01 
116563 Connector -antenna leads .01 
117057 Cord -dial drive (54 in. required) per ft. .05 
504292 Dial scale -glass 1.10 
500283 Escutcheon -(Model 4-A-22) 1.15 
501496 Escutcheon -(Model 4-A-21) 1.15 
502704 Knob -volume or tuning (Model 4-A-21) .16 
502705 Knob -tone or band switch (Model 4-A-21) .20 
502706 Knob -volume or tuning (Model 4-A-22) .16 
502707 Knob -tone or band switch (Model 4-A-22) .20 
504097 Plug -speaker .25 
502601 Pointer .18 
501497 Push-button (Model 4-A-21) .15 
501651 Push-button (Model 4-A-22) .15 

81145 Retaining ring for tuning shaft .01 
119087 Ring for dial cl5rd .01 
85078 Rubber grommet for mtg. B.C. Ant. 

Coupling and R.F. coils .03 
116584 Rubber spacer for mtg. dial scale .02 
504045 Rubber grommet for mtg. S.W. osc. and 

B.C. Osc. coils .04 
83552 Screw -No. 10x7/s"; for mtg. chassis .03 

114914 Screw -No. 2x3/s"; for mtg. escutcheon .02 
501777 Screw -No. 4x1/2'4; for mtg. loop & back .02 
118606 Shaft -tuning control .18 
112818 Socket -dial lamp with lead .10 
116690 Socket -octal base .12 
160392 Socket -octal (rectifier) .16 
502210 Socket -speaker .25 
161384 Spring -dial cord tension .06 
504012 Spring -tuning slug drive cord .05 
119911 Terminal strip -phono .16 
111456 Washer -spring washer for tuning shaft .005 
500487 Washer -felt; for knobs .01 

SU 

43 

co-wuve on.. 

,nnno 5 

426 

p 
11 = 

6SK7 
1st A.F. 

POWER OUTPUT: 
Undistorted - 2.3 watts 
Maximum - 4.0 watts 

RE\ 
5Y3GT 

RED RECTIFIER 

58 

6K6GT 
OUTPUT 

MODELS 4Á21,4A22 
Adam 

59AT5913 T59C 

65 

;Rev. 5-15-46) 

Voice Co;) 
Irelp3 c 

6 

AUDIO OSCILLATION 
The audio system of this receiver utilizes a 
two stage type of inverse feed-back arrange- 
ment and, should it ever be necessary to re- 
place the speaker or output transformer, it 
is important to maintain a definite phase re- 
lationship in the feed-back circuit. If the con- 
nections to the output transformer are re- 
versed or if the feed-back connection is made 
to the wrong side of the output transformes' 
secondary, the system will become regenera- 
tive instead of degenerative. Under those 
conditions audio oscillation may result. If 
that occurs, oscillation may be prevented by 
reversing the connections to the primary of 
the output transformer. 

VOLUME ON FULL WITH NO SIGNAL r DIAL TUNED TO 540 KC. 
BAND SWITCH IN BROADCAST POSITION MANUAL BUTTON PUSHED IN 

290 
A.C. 

MGT 
RECTIFIER 

290 
A.C. 

-305 

305/ 50 
SOCKET VOLTAGES 

Measured with voltmeter having sensitivity of 
1000 ohms 

BOTTOM VIEW OF CHASSIS 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS. 

117 VOLT 60 CYCLE A.C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 

per volt except where indicated by ('). 

VOLTAGE ACROSS 

SPEAKER FIELD 
65 VOLTS 

6K6GT 

OUTPUT 0 

220 240 40 
*100 6.0 

*59 O 

6.3 
AC. 

o 

6SA7 6.3 
1st DET.-OSC. A.0 

0 *-0.7 

* 
9 

6SK7 
1st A.F. 

o 

-).2 
*-5.0 

o 

0.9 

6SK7 
R.F. 

O 3.3 

65 

o 

O 210 

6.3 

70 0.5 

6SF7 
I.F.-2nd 

REAR OF CHASSIS 
NOTE: -The 6K6GT grid bias of -19 volts can be measùred across resistor No. 65, 

*-Measured with vacuum tube voltmeter. 

© John F. Rider 
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MAN. 
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MODELS 4A21,4A22, 
THE FIRESTONE TIRE & RUBBER CO. Adam 

16A 

GANGED 

R. F. 

63K7 

17 

BAND -SWITCH SHOWN 
AT 1ST POSITION. 
BROADCAST BAND 

540 - 1600 KC. 

1 

MAN. 
5W. 

14 

PF 

PE 

19 

5 20T 1 AVC 

BAND -SWITCH SHOWN 
AT 1ST POSITION. 

PUSH BUTTON TUNING 
MANUAL BUTTON OUT 

NO.5 PUSHBUTTON DEPRESSED 
975 - 1600 KC. 

1 
(PRI) 

2 

A C 

D 

118 
20 

19 

AVC 

22 

23 

B+ 

0+ 

155 

24 

25 

AVC 

PJ PK 69 SW.29 

MAN. 5W. 

3W. 5 

6E 

W.29 

SF SE 

21 

QSG 
5W.29 

3J 

30 

5 

27 

SW.29 t 

PO 

PM 

SG 

5N 

MAN 
SW. 

PN 

P PK 

MAN. 
SW. 

1613 

SD 

5E 

27 

SG 
3W.29 

51.1 

MAN. 
3W. 

16C 

3W.2 .93W.2.99 

5 

69 
3 

- ' MAN 
3W. 

- i . 

PO ,'98 SW.29 

PU ; SA 
Ott,'S r 

X 

12 T 

151. DEC - OSC 
65A7 3 

28 

SW.5 

13 

R 

151. DET.-05C. 
65A7 

34 

33 

MAN. 
SW. 

32 

34 

B+ 

5+ 

X 

35 
5W. 29 SC 

31 

BAND -SWITCH SHOWN 
AT 2"D POSITION COUNTERCLOCKWISE . 

SHORT WAVE BAND 
9.35 - 9.ß8 MC. 

y 32 

33 

--GANGED 

ii 
yf Z 1I 

150 

MAN. 
5W. 

PX 

PY 

34 

B+ 

35 

35 

35 

5+ 

MODELS 4A21,4A22 THE FIRESTONE TIRE & RUBBER CO. Adam 

ALIGNMENT PROCEDURE 
1. Remove chassis and loop antenna from cabinet (do not remove loop of wire stapled to cabinet). After chassis has been removed, 

replace loop antenna in cabinet. Stand the chassis on one end and space it approximately same distance from loop as when installed 
in cabinet. Then reconnect all leads to loop antenna and to loop of wire stapled on cabinet. 

2. Turn the tuning control knob clockwise as far as it will go (tuner mechanism is now in maximum open position with tuning slugs 
almost completely withdrawn from coils). Dial pointer should then point to 1600 KC mark on scale. If it is set incorrectly. release 
pointer clip on dial cord and reposition pointer. 

3. Connect output meter across speaker voice coil or from SK6GT plate to chassis through a .1 Mfd. condenser. 
4. Connect the ground lead of the signal generator to the receiver chassis. 
5. Set volume control at maximum volume position and use a weak signal from the signal generator. 
6. Push in the manual button and leave it in that position throughout the alignment procedure. 
IMPORTANT: -Align this receiver in exactly the order shown below. 

DUMMY ANT, 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 

SIGNAL 
GENERATOR 

SIGNAL 
GENERATOR 
FREQUENCY 

BAND 
SWITCH 

POSITION 

RECEIVER 
DIAL 

SETTING 

TRIMMER 
NUMBER 

TRIMMER 
DESCRIPTION TYPE OF ADJUSTMENT 

Set tuner mechanism to maximum open position by turning the tuning control knob clockwise 
Then check whe her the positions of the tuning slugs correspond to the positions shown in Fig. 
core and threaded stem until desired position is eached. Note that threaded stem is prevented 
top and this seal must be removed before stem can be rotated. 

as far as it 
2. 11 settings a 

from moving 

will go (Dial pointer at 1600 KC). 
e incorrect, rotate the individual 
by a dab of speaker cement at 

.1 MFD. 
Terminal "N" 
on Tuner Unit Broadcast 

Any point 
where it does 

1.2 2nd I.E. Adjust for maximum output. 
1 pu 

Condenser (See Fig.2) 455 BC (Clockwise) not affect 
the signal. 3-4 1st I.F. 

Then repeat adjustment. 

500 MMFD. 
External 
Antenna 1600 $C Broadcast 

1600 Kc. 5 
Broadcast 
Oscil.ator Adjust for maximum output. 

Mica 
Condenser 

Clip on 
Loop Frame 

(Clockwise) 
Tune to 1600 6 Broadcast R.F. Adjust for maximum output. 

Kc. generator 
signal. 7 Broadcast Ant. Adjust for maximum output. 

External 
Set pointertoAdjust 
1 o 

BC. Osc. coil tuning slug position of slug for 
maximum output. 

500 MMFD. 
Mica 

Condenser 
Antenna 
Clip on 1400 KC Broadcast 

(Clockwise) 
on dial scale. 
Do sot at- 
tempt to tune 

BC. R.F. coil tuning slug Adjust position of slug for 
maximum output. 

Loop Frame 
t o generator 
signal. BC. Ant. coil tuning slug Adjust position of slug for 

maximum output. 

500 MMFD. 
Mica 

Condenser 

External 
Antenna 
Clip on 1600 1«C 

Broadcast 
(Clockwise) 

Set pointer to 
1600 Kc. mark 
on dial scale. 
Do not at- 
tempt to tune 

t o generator 
signal. 

5 Broadcast 
Oscillator 

Adjust for maximum output. 

Loop Frame 
Tune to 1600 
Kc. 

6 
BroadcastR.F. Adjust for maximum output. 

generator 
signal. 7 

Broadcast 
Antenna Adjust for maximum output. 

500 MMFD 
Mica 

External 
Antenna 1400 KC Broadcast 

Tune to 1400 
Kc. 

BC. A.F. coil tuning slug Adjust position et slug ter maximum output. 
Condenser Clip on 

Loop Frame (Clockwise) 
generator 

signal. BC. Ant. coil tuning slug 
Adjust of slug for 
maximum output. 

400 OHM 
Carbon 
Resistor 

External 
Antenna 
Clip on 
Loop Frame 

9.6 MC Short wave 
(Counter. 
Clockwise) 

9.6 Mc. 8 S yy 
Oscillator 

Adjust for maximum output. Adjust 
Check to see if proper peak 
was obtained by setting the 
signal generator to 10.5 Mc. 
and then tune radio in vicinity 
of 9.6 Mc. If image signal is 
not heard, realign at 9.6 Mc. 
with trimmer screw farther out. 
Recheck image. 

400 OHM 

Carbon ResiLoop 
External 
Antenna 
Clip on 

Frame 
9.6 MC 

Short wave 
(Counter. 
Clockwise) 

Tune to 9.6 

Mc. generator 
signal. 

9 S W Antenna 

Adjust for maximum output. 
Try to increase output by de - 
tuning trimmer and retuning 
receiver dial until maximum 
output is obtained. 

Apply a coating of speaker cement at top of each tuning core stem to prevent movement. 

- n l TOP VIEW OF CHASSIS - 

4 ANT. 

9'6 MC 

O 
5Y3GT 0 ANT 

10 

iiOSC 
1600KC 1600 KC 

RF 
160G KC 

BOTTOM VIEW 
© 
455 0 © 0 

OF CHASSIS 
6sÁ1 

Ó wN 
osC 

9.6 MC 
Q 

® 6SK 

I 6K6GT it6 
455 al © KC 

FIG. 1 -TRIMMER LOCATIONS 

®John F. Rider ©John F. Rider 
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MODELS 4A21,4A22 
THE FIRESTONE TIRE & RUBBER CO. Adam 

APPROXIMATE STAGE GAIN DATA 
Be sure R.F. and I.F. stages are ciccurately aligned before measuring gain. R.F. geins can be measured with a "channel" type 
instrument containing a tuned and calibrated R.F. amplifier. A vacuum tube voltmeter may be used for audio gain measurements. 
Observe following precautions: 

I. For all gain measurements 
connect signal generator 
as shown. Use 600 KC. 

signal with 400 cycle mod- 

ulation (use nearby fre- 
quency if local station in- 

terferes.) 

2. For R.F. and I.F. measurements connect 
negative terminal of a 3 volt battery 
(two 11/2 volt cells in series) to A.V.C. 
lead at terminal "D" of S.W. Ant. coil. 
Then connect positive battery lead to 
receiver chassis. This provides a defi- 
nite operating point. IMPORTANT: Dis- 
connect battery when measuring audio 
stage gains. 

3. Be sure radio 
is carefully 
tuned to gen- 
erator signal 
(use weak 
signal for 

sharp tuning.) 

4. When using a 
"channel" type in- 
strument carefully 
tune it for maximum 
output at desired 
frequency b e f ore 
making measure- 
ments. 

The R.F. and I.F. stage gains shown below are less than under normal operating conditions due to the use of 3 volts fixed bias in 

order to establish a definite operating point. Therefore, these values are not intended to indicate the full capability of a stage. 

3x 

SOG 

CNM10 SSIS 

EX ISX IooX 
NFul CONVERSION OU1GU1 M1l4SSnC. 

6005C. GAIN 4SSM1C 

4347 6S7 
le MT-OM I.F. -!M KT.- A.V.C. 

»T 

20X 
1100 CYCLES 

6s17 
Itl A.F 

95 
USE MODERATELY STRONG 

400 CYCLE CONGO 

MST 
MINI 

6 

.6 
moo 4" 

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. 

r 

LMZKJ NPROS 

S.W OSC. B.C. ANT. B.0 R.F. B.C. OSC. 
COIL COIL COIL COIL 

FIG. 2-SLUG TUNER ASSEMBLY (Rear View) 
(Drive Parts) 

117057 Cord (8") 
114955 Clip on cord 
504012 Spring 

B.C. R.F. B.C. OSCILLATOR 
COIL COIL 

SLUGS 
FOR MANUAL 
TUNING COILS 

504211-For B.C. Ant. 
and S.W. Osc. 

504213-For B.C. Osc. 

504215-For B.C. R.F. 

B.C. ANTENNA 
COUPLING COIL 

504210 

DIAL AND POINTER DRIVE CORD ARRANGEMENT 
To string dial cord, turn the main drive drum to maximum 
countsr-clockwise position and use following parts: 
114955 Clip on end of cord 119087 Ring for dial cord 
117057 Cord (54 inches) 161384 Tension Spring 

VU W 

G 

REFERENCE 
NOTCH 

S.W. ANTENNA S.W. OSCILLATOR S.W. OSCILLATOR B.C. ANT. COUPLING 
COUPLING COIL COIL COIL COIL (PUSH-BUTTON) 

504214 504295 504296 504342 502111 502112 

Lettered terminals in illustrations correspond to similarly lettered terminals on the circuit diagram. 

@John F. Rider 

www.americanradiohistory.com



PAGE 15-12 FIRESTONE 
MODELS 4A21,4Á22 
MODEL 4A25 THE FIRESTONE TIRE & RUBBER CO. 

- E E E E- EEEEE 
ó ó 

o'OOp0000 
O o 0 0 0 0 1-. 0 oolnov ïmmoN _ 

m Ñ 

d e e e e e e C e e 
Co 0 0 0 0 0 0 0 001 
p_JD W12 42 -0 W W12 W d 

_ 0000000000in 

M - N N O` M 
= O m M ñ N N N W 0 p W W 

N W m 
r M M N N N i W W W W W W N W W N M 
L ...... W 1 1s W g N P. 

ei N N N fV N Ñ N fV n 
N 

_=nCOPo-ManOM Mv - - -N N N N N N N M 

rn- win ... e e 

2 i ó 
O o g>ggg _ = V e g N N N 

E 
4. : ).N 

.º o °i ÿ 2 ï2 ï 2 2 i ór+2 .é 
ñ 

H NN22-000ggp + 
LLLL'O)é = C 

` _ c J O O o 
G p .E a >O7 7 O _ _ 

"2UC L _o _ta W_ia W U U_ U 

J-NOF HC 1 -f -r' -I -'i-2 » 

Z v -NmN co .1d -Me.lrPn N N N- W W N N N N W W W WWWW O W W W WWmmrvf 
áÑ Ñ Ñ Ñ N Ñ N M M m M m N N N 

N N N f V N N 

n O. O- N m-4- in .0 

ó' be ,I A. ;, 'ó :,.., s .. 
O 

b0 U U ..^'.. i s rcs ÿ . ¢ N. 

+ m 
-Ñ a) +' .0 

.e) O m + a) g,>>' + r' 
+ .o rd P. 

a) c-, bq Z Z 
.4 E ÿ ' ,-I ai p Z . + V) F. O +, a) 

t: ,_,-. O v [ O Cd 
a O 

O ^ 0 U 
4->a) 

º O 

p g y Z + 
O 

O áiÑ0a)a)a)a) Z 
O D + O -e +' + '6 z z3 

rq O 
Fi 

S. 
+, a) 

rOn .) cZ O 3^ Z. o i`. Ó 
s.U] .n i+ Q) C) i1 (= i. 

O T. Zy 

4 
U i .. 

i.l 

I. 

y 
Ce 0 

... O , 
O ; E 

s. .:e 
E 

wO ' 
o ¢, 

rn S k 
O 

O 
a) O+ O Oi U2 

ó º 3 _ f cd - O 
,3 . U2 d- 5.. . U) cC 1) 
O C) 

SJr 
r O` O . a) Z 

4-' ^ Sr 
H 

bA 
a) us 

O Úl W 4-1 QS R. .E 

-o 
O T 0 3 
m d á > " a 

m o`o2 d pJ 
> LL N O U 

ö 
2..:(3,,L1 

OÑ .r. 
n Ñ E 0 d 

QI C C> J > pC O - ' 
CO 4 c O 

m p,2Jä t0 

- + c a W 
o 13', C- EtJ 
Z 

Ñ.ó ÿ Ñ J Ú i/ -- L 
O] 2= v) = r O 4 I !Di) O U1 ,1i 3 a) 

a) w._ Lp ooYä 4-) O d y, O. ÿ cd '4,' 
co 

=w ww W ? rpOi) rh Ú Ó4a Ú O 
ti --i 

d 1 O O 
P m á Ñ 0 Lu á i> i+ .Q .C"i 

. 
z O U] 

C C bQ L 
íW^nN 

Z O a) c O+' a) 
F- oóó° 3m _m.º 

Iñ W . m+'wZI c O: 
(I) C z3 ai Cà cC e TJ v) 

cd s. ° a y O °J v ° +, d.) -o 
O c 

á Ú >- Ó s`.. 
s. O Ó -O' 

3 
(.3 

O` Uj C > 03 Oy O a) á " O - s U . s. 

á J ° v O O " W 

' AIgl 
e o é `+ cd C O á) . /1 

4a 0. ao os O O O v +-' Q'. a) 2m oo -- .4_, 4]îO L > .a) 
U2 al 

3oZ,-, C 

LL .O 0 M U O Z ,> C L O . ó. 4ti a) 
CI 

..... O cp 
O Ú w+' 

Z Ó m 
ó É ó u s ,-- ' cwC.O v) +'0,, ^,,CZ , 

= Ç d 0 vi .º Ú Ú ... 0 0.9 e) m C -9 - 4, V] O .. Z U) de 
ñ to O.4 Q 49..° a) c O O , 3 I 3 O^' a) LCi000 ao ÿ Z ' U] pa ó 

s. 
2 N em 

m W 
N W em N W rl O C] .E U) O. U1 O{J ,.,ai 

é _co 
t0 n Y O .O .O 

L ^ 0-..m 

©John F. Rider 
www.americanradiohistory.com



FIRESTONE PAGE 15-13 

MODELS 4A21X,4A22X. 

ill 

THE FIRESTONE TIRE & RUBBER CO. 

._ 

Mi 

1.13 

1 

NMOtltl 1" 

u 

4N00! 

060060 

00Q4QQf* 

N 

ó(4F ó{. h 

U N 

z v _ ó 
É '> `n' t w> ^ 

m = `a ÚÑ é N tn Qa ^ 
sO a Ñ 

m a 
m e z 

4. 
N 

r 

MIS 

2 

á á ax á á á Q. o_ 

. a 
.W a 

. a 
i 1 

Q. 

o 

'á 

a a 

y W rj 
N ;Ñ H q 

©John F. Rider 

www.americanradiohistory.com



PAGE 15-14 FIRESTONE 
11 clamped // 

MODELS 4A21X,4A22X 

THE FIRESTONE TIRE & RUBBER CO, 

N ; 
á 

0. h 

"' Ñ 
o1Hi' 

0 N e 
3 

0 
Ñ W CJ 

O) Cr) 

i 

J 

Z 

c9 

©John F. Rider 

www.americanradiohistory.com



FIRESTONE PAGE 15-15 

MODELS 4A21X,4A22X 
THE FIRESTONE TIRE & RUBBER CO. 

ALIGNMENT PROCEDURE 

I. Remove chassis and loop antenna from cabinet (do not remove loop of wire stapled to cabinet). After chassis has been removed, 
replace loop antenna in cabinet. Stand the chassis on one end and space it approximately same distance from loop as when installed 
in cabinet. Then reconnect all leads to loop antenna and to loop of wire stapled on cabinet. 

2. With the gang condenser fully meshed. dia:' pointer should be in the position indicated by the last division below 55 on the dial. 
If it is set incorrectly, release pointer clip on dial cord and reposition pointer. 

3. Connect output meter across speaker voice coil or from plate of 6K6GT tube to chassis through a .1 Mfd. condenser. 

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

5. Set volume control at maximum volume position and use a weak signal from the signal generator. 

6. Push in the manual button and leave it in that position throughout the alignment procedure. 

IMPORTANT: --Align this receiver in exactly the order shown below. Broadcast band must be aligned before short wave band. 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 

SIGNAL 
GENERATOR T 

SIGNAL 
GENERATOR 
FREQUENCY 

BAND 
SWITCH 

POSITION 

RECEIVER 
DIAL 

SETTING 

TRIMMER 
NUMBER 

TRIMMER 
DESCRIPTION TYPE OF ADJUSTMENT 

1 MFD, 
Condenser 

Trimmer on 
rear section 
of gang 

455 HC 
Broadcast 
(Clockwise) 

Any point 
where it does 
not a f 1 e c t 

the signal. 

1-2 2nd I.F. 
Adjust for maximum output. 
Then repeal adjustment. 

3-4 1st I.F. 

500 MMFD. 
Mica 

Condenser 

External 
Antenna 
Clip on 
Loon Frame 

15500 KC Broadcast 
(Clockwise) 

1500 XC 5 
Broadcast 
Oscillator 
(Shunt) 

Adjust for maximum output. 

500 MMFD: 
Mica 

Condenser 

External 
Antenna 
Clip on 
Loon Frame 

1500 XC Broadcast 
(Clockwise)Kr. 

Tune to 1500 
generator 

signal. g 
s Broadcast 

R.F. 
Adjust for maximum output. 

500 MMFD. 
Mica 

Condenser 

External 
Antenna 
Clip on 
Loon Frame 

1500 KC 
Broadcast 
(Cl (Clockwise) 

Tune to 1500 
Kc. generator 
signal. 

7 Broadcast 
Antenna 

Adjust for maximum output. 

500 MMFD. 
Mrca 

Condenser 

External 
Antenna 
Clip on 
Loop Frame 

600 XC Broadcast 
(Clockwise) 

Tune to 600 
Kc. generator 

g 
$ 

Adiustable 
core of 

Broadcast 
Oscillator Coil. 

Adjust for maximum output. 
Try to increase output by ro- 
toting core in and out and 
retuning receiver dial until 
maximum aplput is obtained. 

500 MFD. 
Mica 

Condense; 

External 
Antenna 
Clip on 
Loop Frame 

Repeat adjustment of trimmers 5, 6 and 7 at 1500 Kc. Then re -check adjustment of trimmer 8 at 600 Kc. 

400 OHM 
Carbon 
Resistor 

External 
Antenna 
Clip on 
Loop Frame 

12 MC 
Short wave 
(Counter- 
Clockwise) 

12 MC 9 W 
Oscillator 

Adjust for maximum output. 
Check to see it proper peak 
was obtained by tuning in 
image at approx. 11.1 MC. If 
image does not appear, realign 
at 12 MC, with trimmer screw 
farther out Recheck image. 

400 OHM 
Carbon 
Resistor 

External 
Antenna 
Clip on 
Loop Frame 

12 MC 
Short wave 
(Counter- 
Clockwise) 

Tune to 12 MC. generator 
signal. 

10 S.W. Antenna 

Adjust for maximum output. 
Try to increase output by de - 
tuning trimmer and retuning 
receiver dial until maximum 
output is obtained. 

!()ANT. 

12 MC 

BOTTOM VIEW 

OF CHASSIS 

OSC. O 
12 MC 

600 
KC 

TOP VIEW OF CHASSIS 

600 
KC. 

OSC. 
1500 KCANT 

1500 

15ÓÓ 
KG 

NOTE 
SOME GANG CONDENSERS Nest 

TRIMMERS LOCATED AS SHOWN HERE 

©John F. Rider 
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FIRESTONE PAGE 15-17 

MODELS 4A21X,4A22X 
THE FIRESTONE TIRE & RUBBER CO. MODEL 4A24 

MODELS 4 -A -21X, 4 -A -22X 
APPROXIMATE STAGE GAIN DATA 

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

I. For all gain measurements 
connect signal generator 
as shown. Use 600 KC. 
signal with 400 cycle mod- 
ulation (use nearby fre- 
quency if local station in- 
terferes.) 

2. For K.F. and I.F. measurements connect 
negative terminal of a 3 volt battery (two 
11 , volt cells in series) to A.V.C. lead at 
terminal "P" of short wave antenna coil; 
then connect positive battery lead to 
chassis. This provides a definite operating 
point. 
IMPORTANT: Disconnect battery when 
measuring audio stage gains. 

3. Be sure radio 
is carefully 
tuned to gen- 
erator signal 
(use weak 
signal for 
sharp tuning.) 

4.When using a 
"channel" type in- 
strument carefully 
tune it forma,fimum 
output at desired 
frequency before 
making measure- 
ments. 

The R.F. and I.F. stage gains'shown below are less than under normal operating conditions due to the use of 3 volts fixed bias in 
order to establish a definite operating point. Therefore, these values are not intended to indicate the full capability of a stage. 

3X 
.T 00 .c 

SIGNAL 
GENERATOR 

SCT TO 
400 AC 

. 12X 

6SK1 
LF 

AUDIO OSCILLATION 

The audio system of this receiver utilizes a two 
stage type of inverse feed-back arrangement and, 
should it ever be necessary to replace the speaker 
or output transformer, it is important to main- 
tain a definite phase relationship in the feed-back 
circuit. If the connections to the output trans- 
former are reversed or if the feed-back connection 
is made to the wrong side of the output trans- 
former secondary, the system will become re- 
generative instead of degenerative. Under those 
conditions audio oscillation may result. If that 
occurs, oscillation may be prevented by revers- 
ing the connections to the primary of the output 
transformer. 

20X 
eoovcososo 

6SAI 
tat Ili.-0SC. 

MODEL 4-A-24 
Illus. 

No. Part No. Part Name Description 
Ill os. 

No. 

I 20E58 Cable Battery, with 4 Prong Plug. 15 

2 20E32 Col Antenna 16 

3 20E21 Coil 1st I.F. Transformer 17 

4 20E35 Coil 2nd I.F. Transformer 18 

5 20E77 Coil Oscillator 19 

6 24E4 Condenser Tuning 2 Gang, 3 hole mounting 20 

or 21 

6 24E19 Condenser Tuning 2 Gang, 2 hole mounting. 22 
7 25E9 Con- 

denser 
Tubular, Dry Elect. 10 Mfd. 

100 V. 
23 

24 
8 23E224 Condenser Tubular, .5 Mfd. 200 V 

25 
9 23E224 Condenser Tubular, .5 Mfd. 200 V 

26 
10 23E216 Condenser Tybular, .05 Mfd. 200 V 27 
11 23E216 Condenser Tubular, .05 Mfd. 200 V 

12 23E151 Condenser Tubular, .01 Mfd. 120 V 28 
13 23E151 Condenser Tubular, .01 Mfd. 120 V 

14 23E204 Condenser Tubular, .001 Mfd. 200 V. ...... 29 

. 
a° 

. 
x 

6SF7 
t.F.-lA IET.-A.r C. 

Part No. Part Name 

23E42 

23E11 

23E11 

27E475 

27E335 
27E106 

27E335 

20X T 400 CYCLE. 

6SKl 

aoK", 

öS;..° 
e 

Description 

Condenser Mica, .00025 

Condenser Fixed Ceramic, .0001 Mfd. 
Condenser Fixed Ceramic, .0001 Mfd 
Resistor Carbon, 4.7 Megohm, 1/3 

Resistor Carbon, 3.3 Megohm, 
Resistor Carbon I0, Megohm, 
Resisfor Carbon, 3.3 Megohm, 

27E105 Resistor Carbon, I Megohm, 
27E104 Resistor Carbon, 100,000 Ohm, 
27E223 Resistor Carbon, 22,000 Ohm, 

27E561 Resistor Carbon, 560 Ohm, 
1E15 Speaker 6" P. M 

28E15 Volume 
Control 

22E4 Trans- 
former 

27E470 

1/3 
I/3 
1/3 
1/3 
1/3 
1/3 

1/3 

With D.P.S.T. Switch 

Output 
Resistor Carbon, 47 Ohm, 1/3 W 

MISCELLANEOUS PARTS 
Part No. Part Name Description 

7E57 Cabinet Wood Table Model 

4E1 Dial Cord 18 Lb. Drive Cord 

65E2 Dial Cord Spring Dial Cord Tension Spring 

68E1 Dial Shaft Drive Shaft 

36E21 Dial Scale Calibrated Scale 

35E10 Dial Pointer Dial Needle 

36E20 Dial Indicator "On -Off" Indicator 

Part No. 

9E7 

19E3 

65E3 
12E103 -F10 

37E30-1 

17E3-4 
46E5 

Part Name Description 
Dial Crystal Clear Acetate Crystal 

Dial Shaft Bearing Bearing for Drive Shaft 
Dial Indicator Spring Tension Spring for "On -Off" Indicator 
Dial Shaft Washer "C" Retainer Washer for Drive Shaft 

Knob 

Plug 4 -Prong Battery Plug 

Throw Arm Operates "On -Off" Indicator 
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PAGE 15-18 FIRESTONE 
MODELS 4A21X,4A22X 
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THE FIRESTONE TIRE & RUBBER CO. 
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FIRESTONE PAGE 15-19,20 

PWI .PV 
IPI 

IPJ 
PLI IPK 

PG. ...PF ! .. 
PHI .PE .PD .PC IPe IPA 

PNIPXI 
PM 

P01 PYI I sr «. ... 

PUIPZI 'PT IPS IPR WO IPP 

BOTTOM TOP 
VIEW VIEW 

PUSH BUTTON SWITCH 502120 

FREQUENCY RANGES: 
Standard 

SV Broadcast 540-1725 KC. 
Band 

SP 

SU 

ST 

SS 

SQ 
.. 

SR 
REAR SECTIO7C 

REAR VIEW 

SF SK 
SE SJ 

FRONT SECTION 
REAR VIEW 

SH 

Foreign 
Band 111.4-15.5 MC. 

THE FIRESTONE TIRE & RUBBER CO. 
PUSH-BUTTON RANGES: 

Button No. 1 -540-1000 KC. 

L' 
Button No. 2 & 3-650-1300 KC. 
Button No. 4 15-975-1600 KC. 

5A 

BLUE 

15 

74 

3; 

_47 

'81 

A 

5 

6SK7 
R.F. 

7 

6 
PUSH -SUTTON SWITCH MANUAL * * BUTTON 

31-M X112 

Band 1" -10.0 MC. P PC PD I PE PH$ 

71i 7B 7C 70 7E -jT}P1' v 

SL SM 
PI}L 

vM n" 
PO 

Po PR jPs PT I3T 
du 

I 9 X10 X 11 .I2 i ,Ar 

PW 

/.... PUSH -SUTTON SWITCH SHOWN 142 t' PH 
,IN MANUAL POSITION iUU 

PZi 

SG SN 
REAR SECTION 

FRONT VIEW 

BAND SWITCH 502119 

2 

6SA7 I.F. FREQUENCY: 65K7 
ist BET.-osC. 455 KC. I.F. 

SS S 

2 

BAND SWITCH 
SHOWN N 

BROADCAST POSITION 

37 

NOTE 
The above circuit applies to chassis which have a letter "S" stamped on rear surface adja- 
cent to model number. Early production chassis which do not contain the "S" designation 
have the following circuit differences. 

1. Terminal D of B.C. Antenna Coil No. 15 and terminal P of S.W. Antenna Cori No. 2 are 
connected to ground and not to A.V.C. as shown above. 

2. Condenser No. 73 and resistor No. 74 are omitted. 
Improved sensitivity on Push -Button tuning and Short Wave operation may be obtained for 
chassis that do not contain the "S" designation by connecting coils No. 2 and No. 15 as 
shown on this page and adding parts No. 73 and No. 74. 

Lettered terminals in illustrations correspond to similarly lettered terminals on the circuit diagram. 

38 

DIA- 
GRAM PART 

NO. NO. 
LIST 

DESCRIPTION PRICE 

DIA- 
GRAM PART 

NO. NO. 
LIST 

DESCRIPTION PRICE 
DIA- 

GRAM PART 
NO. NO. 

LIST 
DESCRIPTION PRICE 

CONDENSERS 40 502125 Resistor -carbon 220 Ohms 1/4 watt.... .12 MISCELLANEOUS PARTS 
3 502166 
4 502164 

Condenser --ceramic 82 Mmfd. 500 volt $0.30 
.70 Condenser -mica 670 Mmfd. 500 volt...45 41 502135 

43 502467 
502131 

Resistor -carbon 2.2 Meg. 1/4 watt.... .12 
Resistor --carbon 68,000 Ohms 1/2 watt.. .12 
Resistor -carbon 47,000 Ohms 1/4 

502228 
116467 

Background for dial 
Base for mtg. electrolytic condenser 

$0.15 

5A, B....502109 Condenser-im assembly) 
Section A 2 to .15 Mmfd. 65 r 

47A, B...502117 
watt.. .12 

Volume control 500,000 ohms (with switch) 1.25 502193 Cabinet 
.04 

14.50 
Section B 10 to 40 Mmfd.) 50 502468 Resistor -carbon 4.7 Meg. 1/4 watt.... .12 502046 Cabinet back .70 

7A to E..502910 Condenser --trimmer assem. for P -B tuner 3.00 51 502128 Resistor carbon 2200 Ohms 1/4 watt.. .12 117315 Call letter tabs for push-button .55 
13 502161 Condenser -mica 270 Mmfd. 500 volt.. .45 55 502133 Resistor --carbon 220,000 Ohms 1/4 watt .12 500420 Clamp -for dial glass .15 
14 502165 
16A, B, C 502122 

Condenser -mica 1,000 Mmfd. 500 volt.. .45 
Condenser -variable gang 6.60 

57 502132 
58 502134 

Resistor -carbon 100,000 Ohms 1/4 watt .12 
Resistor -carbon 470,000 Ohm 1/4 watt .12o 112745 Clip -coil mtg. .01 

18 502182 'Condenser --ceramic 39 Mmfd. 500 volt.. .40 60 502135 Resistor -carbon 2.2 Meg. 1/4 watt.... .12 114955 Clip -retainer on end of dial cord .01 

22 502157 Condenser -.05 Mfd. 400 volt .24 65 502291 Assister carbon 4700 Ohms 1/4 watt.... .12 501151 Clip -for mtg, push-button coils .08 
23 502155 Condenser -.1 Mfd. 200 volt .30 66 502127 

'72 
Resistor -carbon 560 Ohms 1/4 watt.... .12 116563 Connector -for antenna leads .01 

25 502295 Condenser -ceramic 10 Mmfd. 500 volt.. .30 502137 
74 502134 

Resistor -wire wound 330 Ohms 2 watt.. .25 
Resistor -carbon 470,000 Ohms 1/4 117057 Cord -dial drive (102 in. required), per ft . .05 

27 502159 
29 502411 

Condenser -mica 50 Mmfd. 500 volt... .24 
Condenser --2 Mmfd. 500 volt .10 

watt.. .12 

COILS TRANSFORMERS 502215 Dial scale -glass 3.85 
31A, B...502108 Condenser -trimmer assem. 113402 Drum -for dial drive 

32 502182 
33 502167 

Section A 2 to 15 Mmfd. } 751 
Section B 2 to 15 Mmfd. J 

Condenser -ceramic 39 Mmfd. 500 volt... 40 
Condenser -ceramic 68 Mmfd. 500 volt.. .40 

502186 
2 502110 

502025 

Loop antenna 3.15 
Coil-S.W. antenna 1.10 
Complete coil -trimmer assem. for 

P -B tuner 8.80 

502699 
502704 
502705 

Escutcheon for p4Lahbuttona 
Knob -volume or tuning.16 
Knob -tone or band switch 

.70 
1.70 

.20 
34 502163 
37 502151 

Condenser -mica 430 Mmfd. 500 volt.... .60 
Condenser -.01 Mid. 400 volt .20 

8 502907 
502908 

Coil less slug (540-1000 Kc.) 1.50 
Coil less slug (975-1600 Kc.) 1.50 160620 Pointerh-b .22 

42 502157 
46 502271 

Condenser -.05 Mfd. 400 volt .24 
Condenser -Mica 260 Mmfd. 500 volt .3081145 19,10 

11, 12 502911 
502911 

Coil less slug 
502907,29 502908,0 

Kc.) 1.50 
502909 .08 Slug for coilsmtg 

501495 
Retaininganutton ring for tuning shaft 

.15 
.Ol 

48 502150 Condenser -.004 Mfd. 600 volt .20 
501151 

15 502112 
Clip-foro push .7B buttoncoils 
Coil -BC. antenna 1.70 119087 Ring for dial cord .01 

49 ... ..502157 Condenser -.05 Mfd. 400 volt .24 26 502113 Coil -BC. R.F 1.85 116584 Rubber spacer for mtg. dial scale .02 
53 502160 
54 502152 

Condenser --mica 110 Mmfd. 500 volt.... .24 
Condenser -.02 Mfd. 400 volt .24 

30 502114 Cail-BC. oscillator .... 1.45 
Coil-S.W. 502702 Rubber spacer on frame 

56 502410 Condenser -.1 Mfd. 400 volt .30 
36 502111 
39 502102 

oscillator 1 10 
Transformer-lst I.F. 

behind escutcheon .04 

59 502405 Condenser -.25 Mfd. 400 volt .36 44 502103 
2.30 

Transformer -2nd I.F 83552 Screw -No. 10x7/8"; for mtg. chassis.. .03 
63 502150 Condenser -.004 Mfd. 600 volt .20 52 502174 

2.30 
Transformer -power 7.50 85827 Screw -No. 8-32 for dial drum .02 

64 502154 Condenser -.05 Mfd. 600 volt .24 (504206 Transformer -output for M-504205 speaker 2.00 501777 Screw -No. 4x1/2"; for mtg. loop ä back .02 7IA, B, C 502207 Condenser -Electrolytic 1 

A-20 Mfd. 25 volt 
68 .. { 504208 

1 504124 
Transformer --output for R-504205 speaker 2.00 
Transformer -output for D 504205 502116 Shaft -tuning control .10 

B-20 Mfd. 400 volt 2.20 speaker 2.00 
114876 Socket -octal base (rectifier) .15 

C-10 Mid. 400 volt OTHER ELECTRICAL PARTS 119791 Socket -octal base .12 73 502153 Condenser --.05 Mid. 200 volt .24 6 502120 
17A, B, C 

Switch -push-button 4.00 500459 Socket dial lamp (with mtg. bracket).. .15 
RESISTORS 

502119 
61, 62.. .110629 

Switch -band 2.80 
Lamp -dial (Mazda 44) 6.3 V. 250 Ma... .15 502980 Spacer for leads to push-button switch. .10 

20 502468 Resistor -carbon 4.7 Meg. 1/4 watt... .12 67 502118 Switch -tone control .70 113177 Spring -dial cord tension .09 
21 502127 
24 502132 
28 502130 

Resistor -carbon 560 Ohms 1/4 watt.. . .12 
Resistor -carbon 100,000 Ohms 1/4 watt.. .12 
Resistor -carbon 22,000 Ohms 1/4 watt .12 

69 504205 
(504209 

70 .. { 504207 

Speaker -Electro -dynamic (6 inch) - 9.00 
Cone & Voice coil for R-504205 speaker.. 3.00 
Cone & Voice coil for M-504205 speaker.. 3.00 

119911 
111456 

Terminal strip -phono 
Washer -spring; for tuning shaft 

.16 
005 

38 502466 Resistor- carbon 33,000 Ohms 1 watt 16 ( 504125 Cone & Voice coil for D-504205 speaker. 3.00 119886 Washer -felt; for knobs 005 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

t 

C_J 

40 42 

5 

6SQ7 
2114 BET.- A.V.C. 

46 

47A 

nVJ i( 
48 

149 

POWER SUPPLY: 
117 volts 
50-60 cycles A.C. 
55 watts 

47B 

rREO B. 

MODEL 4A23,Interceptor 

6SJ7 
1st A.F. 

RED6,EL 

MGT 
».REO RECTIFIER 

6K6GT 
OUTPUT 

72 

POWER OUTPUT: SPEAKER: 
Undistorted - 2.3 watts 6 inch Electro -Dynamic 
Maximum - 3.5 watts . 

Voice coil impedance -3.5 ohms 

SOCKET VOLTAGES 
Measured with voltmeter having sensitivity of 
1000 ohms per volt except where indicated by (*). 

VOLUME ON FULL WITH NO SIGNAL DIAL TUNED TO 540 KC. 

RANGE SWITCH IN BROADCAST POSITION MANUAL BUTTON PUSHED -IN 

310 
AC 

6K6GT 
OUTPUT 

0 

-6 
µ-19 

BOTTOM VIEW OF CHASSIS 

117 VOLT 60 CYCLE A. C. 

POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 

ALL VOLTAGES MEASURED BETWEEN 

SOCKET TERMINALS AND CHASSIS. 

VOLTAGE ACROSS 

SPEAKER FIELD 
220 70 VOLTS 

305 16zó 

6.3 

0 0 

15 
'26 

6SJ7 
C. 1st A.F. 

SY3GT 
RECTIFIER 

6.3 
A C. 

85 

6SK7 
I.F. 

235 0 

2.5 

0 

6.3 
AC 

o 

0 0 

6SQ7 
2nd DET.- A.Y.C. 

63 
fa A.0 

235 cg ..4 

6SA7 
ist BET.- OSC. 

-2.2 
"50 0 

70 C 

3.5 

70 

READ: OF CHASSIS 

NOTE: -The 6K6GT grid bias of -19 volts can be measured across resistor No. 72. 
*-Measured with vacuum tube voltmeter. 
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\\ schematics // 
FIRESTONE PAGE 15-21 

1 

MODEL 4A23, 
THE FIRESTONE TIRE & RUBBER CO. Interceptor 

MAN. 
A C _SW. SE 

BAND -SWITCH SHOWN '\ 
AT 1 ST POSITION. 
BROADCAST BAND 

c -r 

i 
(PRI) 

21 

540-1725KC. GANGED 

t--GANGED----r 
SW 17A 

SA SC 16A¡ SW. 17B r 

SK /SN I33 
5A // 

SW 17C 

SR 

23 

BAND -SWITCH SHOWN 
AT 2ND POSITION CLOCKWISE. 

FOREIGN GANO 
11.4-15.5MC. 

(PRI) 

S 

SIN. 17A 

SB 

165 

515 

\ - - SK 5N 

SW.175 

T5G 

BAND -SWITCH SHOWN 
AT 3R° POSITION CLOCKWISE . 

31 M. BAND 
5.9 - 10.0 MC. 

SW. 
PK PJ 17C 

MAN. SP Sp 
SW. 

SW.17B 

SW.17C 

3115 

29 

SV 

I 

27 

L 

165 

PO P1J 
- - 

MAN. SW 

SL 
5W1781 

¢$M 

PZ PY 

MAN. S W. 

X 
SL 

SW.178 . 

12M 

N PZ PY 

MAN SW. 

B+ 

39 

39 

15-22 FIRESTONE 
ID L 4A23, THE FIRESTONE TIRE & RUBBER CO. Interceptor 

1. The chassis and loop antenna should remain in their normal position in the cabinet throughout the following procedure. 
2. Check arrangement of leads to push-button switch as shown in illustration on following page. 
3. With the gang condenser fully meshed, dial pointer should be in the position indicated by the last division below 55 on the dial. 

If it is set incorrectly, release pointer clip on dial cord and reposition pointer. 
4. Connect output meter across speaker voice coil. 
5 Connect the ground lead of the signal generator to the receiver chassis. 
6. Set volume control at maximum volume position and use a weak signal from the signal generator. 
7 Push in the manual button and leave it in that position throughout the alignment procedure. 
IMPORTANT:-Align this receiver in exactly the order shown below. Broadcast band must be aligned before short wave bands. 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 

SIGNAL 
GENERATOR T 

SIGNAL 
GENERATOR 
FREQUENCY 

BAND 
SWITCH 

POSITION 

RECEIVER 
DIAL 

SETTING 

TRIMMER 
NUMBER 

TRIMMER 
DESCRIPTION TYPE OF ADJUSTMENT 

.l MFD. Trimmer on 
455 KC 

Broadcast Any point 
where it does 1-2 2nd I.F. Adjust for maximum output. 

Condenser rear section 
of gang 

(counter- 
clockwise) not affect the 

si n¢1 3-4 1st I.F. Then repeat adjustment. 

003 MFD, 
Condenser 

External 
Antenna 
Clip on 
Loo Frame 

1500 KC 
Broadcast 
(counter- 
clockwise) 

1500 KC 5 
Broadcast 
Oscillator 
(Shunt) 

Adjust for maximum output. 

.003 MFD. 
Condenser 

External 
Antenna 
Clip on 
Loon Frame 

1500 KC 
Broadcast 
(counter- 
clockwise) 

Tune to 
1500 KC 

Generator 
Signal 

6 
Broadcast 
R.F. Adjust for maximum output. 

.003 MFD. 
Condenser 

External 
Antenna 
Clip on 
Loon Frame 

1500 KC 
Broadcast 
(counter- 
clockwise) 

Tune to 
1500 KC 
Generator 

Srnal 
7 Broadcast 

Antenna Adjust for maximum output. 

003 MFD. 
Condenser 

External 
Antenna 
Clip on 
Loop Frame 

600 Kt- 
Broadcast 
(counter. 
clockwise) 

l'une to 
600 KCcore GeneratorBroadcast 
Signal 

8 
Adjustable 

of 
roacast 

Oscillator Coil 

Adjust for maximum output. 
Try to increase output by ro - 
toting core in and out and 
retuning receiver dial until 
maximum output is obtained. 

.003 MFD. 
Condenser 

External 
Antenna 
Clip on 
Loon Frame 

Repeat adjustments of trimmers 5, 6 and 7 at 1500 Kc. Then re -check adjustment of trimmer 6 at 600 Kc. 

400 OHM 

Resistor 

Antenna 
Clip on Loopimage Frameat 15 MC Short wave 15 MC 9 Oscillator 

Adjust for maximum output. 
Check to see if proper peak 

image at approx. 14.1 MC. If 
does not appear, realign 

15 MC, with trimmer screw 
farther out. Recheck image. 

400 OHM 
Carbon 
Resistor 

External 
Antenna 
Clip on 
Loop Frame 

15 MC Short wave 
Tune to 

15 MC 
Generator 

Signal 
10 

S W 
Antenna 

Adjust for maximum output. 
Try to increase output by de - 
tuning trimmer and retuning 
receiver dial until maximum 
output is obtained. 

400 OHM 
Carbon Resistor(Clockwise) 

External 

Clip 
Antenna 

on 
Loop Frame 

9.5 MC 
31 M 9.5 MC 11 

31 M 
Oscillator 

Adjust for maximum output. 
Check to see if proper peak 
was obtained by tuning in 
image at approx. 8.6 MC. It 
image does not appear, realign 
at 9.5 MC. with trimmer screw 
farther out. Recheck image. 

400 OHM 
Carbon 
Resistor 

External 
Antenna 
Clip on 
Loop Frame 

9.5 MC 31 M 
(Clockwise) 

Tune to 
9.5 MC 

Generator 
Signal 

12 
31 M 
Antenna 

Adjust for maximum output. 
Try to increase output by de - 
tuning trimmer and retuning 
receiver dial until maximum 
output is obtained. 

I 
SOME GANG 

TRIMMERS LOCATED 

NOTE 
CONDENSERS HAVE 

AS SHOWN HERE 500 KC.IKC 
R.F. 

o 
ANT ANT. TOP VIEW OF CHASSIS 
IS MC. 9.5 MC. m m 

o o 
i500KC 

.© 
mime © . ,.) ®irgi 455 

AN 
ANT 

KC. 6K6GT 

S KC O o U G © r 
sóóKc ANT. 

1500 KC. 
CD CD 

600 
5Y3GT 

KC. ©t0 
OS 9.5MC.C.C. REAR OF CHASSIS 

® 0 C O 

AUDIO OSCILLATION 
The audio system of this receiver utilizes a two stage type of inverse feedback arrangement and should it ever be necessary to replace 
the speaker or output transformer it is important to maintain a definite phase relationship in the feedback circuit. If the connections to 

the output transformer are reversed or if the feed-back connection is made to the wrong side of the output transformer secondary, the 
system will become regenerative instead of degenerative. Under those conditions audio oscillation may result. If that occurs, oscil- 

lation may be prevented by reversing the connections to the primary of the output transformer. 

©John F. Rider 
©John F. Rider 
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FIRESTONE PAGE 15-23 

THE FIRESTONE TIRE & RUBBER CO. 

APPROXIMATE STAGE GAIN DATA 
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 
Observe following precautions: 

1. For all gain measurements 
connect signal generator 
as shown. Use 600 KC. 

signal with 400 cycle mod- 
ulation (use nearby fre- 
quency if local station in- 

terferes.) 

M®EL 4A23, 
Interceptor 

calibrated R.F. amplifier. A vaceium tube voltmeter may be used for audio gain measurements. 

2. For R.F. and I.F. measurements connect 
negative terminal of a 3 volt battery 
(two 11/2 volt cells in series) to A.V.C. 
lead and positive terminal to chassis. 
This provides a definite operating point. 
IMPORTANT: Disconnect battery when 
measuring audio stage gains. 

3. Be sure radio 
is carefully 
tuned to gen- 
erator signal 
(use weak 
signal for 
sharp tuning.) 

4. When using a 
"channel" type in- 
s t r um e n t carefully 
tune it for maximum 
output at desired 
frequency before 
making measure 
ments. 

The R.F. and I.F. stage gains shown below are less than under no -mal operating conditions due to the use of 3 volts fixed bias in 
order to establish a definite operating point. Therefore, these valuss are not intended to indicate the full capability of a stage. 

SIGNAL .003 RAT 

sx csx sx .sx 
. 

O ENE R ATOA 
SET TO 

MED. ID In. -oro. li. war. 

600 KC. 0 
CNASSIS 

Differences in tube characteristics, tolerance of parts, 
gain. Accuracy of measurements is dependent upon 

BUY 
WONT 

adjustment of tuned circuits, and variations of line voltage will influence stage 
careful tuning of receiver to generator signal and experience in using your test 

equipment. These factors may create considerable variation in gain measurements. 

To string dial cord, set gang con- 
denser to fully meshed position and 
use following parts: 

113177 
114955 
119087 
117057 

Tension Spring 
Clip on end of cord 
Ring for dial cord 
Cord (102 inches) 
Pointer drive 72 inches 
Gang drive 30 inches 

DIAL AND POINTER 
DRIVE CORD 

ARRANGEMENT 

REFERENCE 
NOTCH 

BC. ANTENNA 
COUPLING 
COIL 502112 

Lettered terminals 

REFERENCE 
DOT 

R.E. COIL 
502113 

RED AND GREEN 
LEADS TIED TO 

SUPPORT 

GREEN 

SPACER 

BLUE AND GREEN 
LEADS ROUTED 
AROUND TUBE 

WHITE 
BLUE 

ORANGE 
BLACK 
BROWN 
YELLOW 

LEAD SUPPORT 
AND SPACER 

IMPORTANCE OF MAINTAINING FIXED 
POSITIONS FOR LEADS AT TOP OF CHASSIS 

The wires shown in the above illustration .are associated with tuned 
circuits which carry radio frequency currents. Therefore, care must be 
exercised to insure that they are properly routed and spaced. Anchor- 
ing and fixing spacing of wires minimizes freedom of movement and is 
utilized to maintain a stable arrangement. 

Since the relative positions of these wires may affect tuned circuits it is 
important to avoid any change in arrangement after the receiver has 
been aligned. If the position of the wires has been disturbed, it is ad- 
visable to re -check alignment 

BC. OSCILLATOR 
COIL 
502114 

S.W. ANTENNA 
COIL 
502110 

S.W. OSCILLATOR 
COIL 

502111 
in illustrations correspond to similarly lettered terminals on the circuit diagram. 

@John F. Rider 
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PAGE 15-24 FIRESTONE 
MODEL 4A24 

THE FIRESTONE TIRE & RUBBER CO. 

1A7GT 

050--U00 

G. 

a 

.TMEGn 
MA1... 
uo 

iN5GT 1H5GT 

OET -AVC.'Af 

a VOLUME 
pry1 ROL 

IZFI 

o 

1A5GT 

POWER 

S 

Pr OTAAMIC 
zvEAKER 

T DY tee, 

REAR OF CHASSIS 

iTY DESCRIPTION 
Sw Swell 

LAMERT 

T éo- atiá 
O.c . 

OS G KIM 
oo ée.RidT 

ALL VOLTAGES EXCEPT FILAMENTS ARE MEASURED 
FROM SOCKET CONTACTS TO CHASSIS MITA A 1000 OAR 
PER COLT VOLTMETER AMU 90V e' SUPPLY FILAMENT 
VOLTAGES ARE MEASURED DIRECTLY ACROSS SOCKET 
TERMINALS WITH A 15 VOLT W SUPPLY. 

l' BATTERT GRAIN -200 MA 
DRAIN -9 MA 

PART NO 4020 
VOLTAGE TABLE 

(ROT TOM PIER OF CHASSIS) 

I.F-455 KG. 

MOTE 

NUMBERS SHORN IH PARENTHESIS 
ARE ILLUSTRATION NUMBERS 

L'-'.' BAT PACK PLUG 
IPINS DOWN) 

REM A 14BV 

S LUE eº0 
ELLOW . 

B LACK A 

OPS.T SR ON V 

OLUME CONTROL 

1 

BATTERY CABLE 
I 

4-46 

POWER OUTPUT Undistorted- 100 milliwatts 

Maximum - ZOO milliwatts 

VOICE COIL IMPEDANCE 3.2 ohm at 400 - 

TUNING RANGE 528 to 1730 KC 

Be sure R. 

AY ASS KC 

3Bx 
AT SOU C..LES 

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 voltmeter may be used 

for audio gain measurements. Observe the following precautionst 

1. For all gain measurements 
connect signal generator as 
shown. Use 600 KC. signal 
with 400 cycle modulation 
(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 "chan- 
nel" type instrument 
carefully tune it for 
maximum output at 
desired frequency be- 
fore making measure- 
ments. 

OJohn F. Rider For Parts List, see P.15-.17 
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CONNECTING THE RECEIVER 

Fig. 3 

Name Part No. Name Part No. 

1. Fuseholder 11160 10. Tone Control 90071 
2. Ammeter Connector . 36621 11. Receiver PM -14 
3. Ground Connection 64270 12. Slide Dial Assembly 13428 
4. Capacitor 25120 
5. Antenna Lead The following items are supplied by Crowe Nameplate: - 

15057 6. Flexible Tuning Shaft 13. Volume Control Knob Included in Crowe 
7. Flexible Volume Control Shaft 15057 14. Tuning Control Knob Assy. #A -11540-C 
8. Pilot Light Lead 11172 15. Flexible Dial Coupling Shaft 
9. Antenna Trimmer Adjustment Hole 16. Dial Drive Tuning Assembly Assy. #A-11827 

VOLTAGE 

I. O 

2. 0 
3. 0 
4. -I 
5. .7 

6. 58 
7. 6.6 
8. 150 

IO TP GG 

RESISTANCE 

I. 0 
2. 0 
3. 0 

4. 2.6 MEG. 
5.50-n- 
6. INF. 
7..4n 
8. INF. 

4 2E515TNvCE 

. 0 I. O 

2. -6 2. IO MEG. 

3. 0 3. 0 
4 0 4. 550K n 
5. O 5. 550K n- 

6. 100 6. INF. 
7. 6.6 7. .4 
8. O 8. O 

SOCKET VOLTAGES 

vo LT A G E Z RES STcn,cE. VOLTAGE 3 QE5,5TANcE 
1. 0 I. O 1. o I. O 

2. 0 2. 0 2. O 2. 0 
3. 224 3. INF. 3. 0 3. 0 
4. 58 4. INF, 4. 0 4. IIn 
5. 0 S. 22K í= 5. 1.4 5. 150n 
6. 0 6. .2 6. .6 6. INF. 
7. 6.6 7..4 7.G.6 7. .4 

8. 2.5 MEG. B. 224 8. INF. 

JOLT^G6 $ ¢ES,STANGE VOLTAGE tp RESISTAKICE 

1, O I. O I. 0 I. O 

2. O 2. 0 2. O 2. NO CONN. 

3. 265 3. INF. 3. 320 A.C. 3. 2201% 

4. 225 4. INF. 4. 0 ¢, NO CONN. 
5. O 5. 47OKn 320 A. C. 5. 220 
6. 0 6 INF. 6. 0 ß, l NO CONN. 
7. 6.6 7. .4 7. 0 7. NO CONN. 
8. 12 8. 330 41 - 8. 270 S. tNF. 

BOTTOM VIEW OF SOCKETS 
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TUMMG 

B 

KC A. 

I6K 
too. 

47 d.1l LAMP 

r 1QlA[ GOMTock 
A}O/fM 

(D 0 , 
F0 

IN( C.OnO 

V _ 
TUBE AND TRIMMER IODATIONS 

ALIGNMENT DATA 

Lack of sensitivity and poor tone quality may 
be due to any one or a combination of causes 
such as weak or defective tubes or speaker, 
open or grounded bias resistor, bypass conden- 
ser, etc. Never attempt to realign set until all 
other possible sources of trouble have been first 
thoroughly investigated and definitely proved 
not to be the cause. 
NOTE: IT IS ABSOLUTELY NECESSARY 
THAT AN ACCURATELY CALIBRATED 
TEST OSCILLATOR WITH SOME TYPE OF 
OUTPUT MEASURING DEVICE BE USED 
WHEN ALIGNING THE RECEIVER AND 
THAT THE PROCEDURE BE CAREFULLY 
FOLLOWED, OTHERWISE THE RECEIVER 
WILL BE INSENSITIVE AND THE DIAL 
CALIBRATION WILL BE INCORRECT. THE 
TRIMMERS WILL BE REFERRED TO BY 
THEIR FUNCTION AS INDICATED ON THE 
PARTS DIAGRAM. 

ALIGNMENT PROCEDURE 
GENERAL DATA 
The alignment of this receiver requires the use 
of a test oscillator that will cover the frequen- 
cies of 456, 600, 1400 and 1720 KC and an out- 
put meter to be connected across the primary 
and secondary of the output transformer. If 
possible, all alignments should be made with 
the volume control on maximum and the test 
oscillator output as. low as possible to prevent 
the AVC from operating and giving false 
readings. 

AND SERVICING 

CORRECT ALIGNMENT PROCEDURE 

The intermediate frequency (I. F.) stages 
should be aligned properly as the first step. 
After the I. F. transformers have been properly 
adjusted and peaked, the broadcast band should 
be adjusted. 
I. F. ALIGNMENT 
With the gang condenser set at minimum, ad- 
just the test oscillator to 456 KC and connect 
the output to the grid of the first detector tube 
(12SA7) through a .05 or .1 mfd. condenser. 
The ground on the test oscillator should be con- 
nected to the ground bus, indicated in circuit 
diagram. Align all four I. F. trimmers to peak 
or maximum reading on the output meter. 
BROADCAST BAND ALIGNMENT 

Remove the chassis from the cabinet and set on 
a bench, taking care that no metal is near the 
loop. Do not make this setup on a metal bench. 
Connect the test oscillator to the antenna of the 
set through a 200 mmfd. (.0002) condenser. 
With the gang condenser set at minimum ca- 
pacity, set the test oscillator at 1720 KC, and 
adjust the oscillator (or 1720 KC trimmer) on 
gang condenser. Next-set the test oscillator at 
1400 KC, and tune in the signal on the gang 
condenser. Adjust the antenna trimmer (or 
1400 KC trimmer) for maximum signal. Next 
set the test oscillator at 600 KC, and tune in 
signal on condenser to check alignment of coils. 
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MODEL 4A43 

THE FIRESTONE TIRE & RUBBER CO. 

Electrical and Mechanical Specifications 

Frequency Range 540-1600 kc. V.C. Impedance 3.5 ohms at 400 cycles 
Intermediate Frequency 455 kc. Power Output (Undistorted).___1 watt 
Power Supply 105-125 volts, 60 cycle A.C. Power Output (Maximum) 4 watts 
Loudspeaker Electrodynamic Tuning Drive Ratio 43/4 to 1 

TUBE COMPLEMENT 

1-6SR7GT RF Amplifier tube 1-6SQ7GT Detector-AVC-lst Audio tube 
1-6SA7GT Converter tube 1-6K6GT Power Output tube 
1-6SK7GT IF Amplifier tube 1-5Y3GT Rectifier tube 

NOTE: The above glass tubes are interchangeable with their metal equivalent. 

ALIGNMENT PROCEDURE 

The following equipment is necessary to properly align this chassis: 
1. A signal generator which will provide an ac- 2. An output meter. 

curately calibrated signal at the frequencies 3. A non-metallic screwdriver. 
listed. 4. Dummy antenna : - .1 mfd. - RMA loop. 

CONNECT GEN- 
ERATOR TO 

DUMMY 

ANTENNA 
INPUT SIGNAL 

FREQUENCY BAND 
SET DIAL 

AT TRIMMERS PURPOSE 

6SA7GT grid .1 mfd 455 kc. Broadcast HF end D E F G Align IF 
6SK7GT RF grid .1 mfd 1620 kc. Broadcast HF end C Set limit of band 
6SK7GT RF grid .1 mfd 1400 kc. Broadcast 1400 kc. B Align RF 

RMA loop Through 
loop 

1400 kc. Broadcast 1400 kc. A Align antenna 

JTc70". r .a`> 

_. 

Bil F!! C\ 
e _....._ 

u cac :°I N 

3 I RN Tn.°res°r`ows. ` 
1 

C -i 

S 

,_ 

. c 7 6ST7 ® 651(7 ' 6507 0 SY3 N r " 
.w,.a 

o no o ..w. r.ono roron cwe 
v, 

GANG c...U,ON .u., 
_, 

Tube Layout Dial Mechanism 
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MODEL 4A43 

THE FIRESTONE TIRE & RUBBER CO. 
SOCKET VOLTAGES 

TUBE POSITION 1 2 3 4 5 6 7 8 

6SK7GT RF Amplifier 0 0 0 0 0 93 6.3 AC 270 

6SA7GT Converter 0 6.3 AC 270 113 -7.5 0 0 0 

6SK7GT IF Amplifier 0 0 0 0 0 93 6.3 AC 260 

6SQ7GT Detector-AVC-1st Audio 0 0 0 0 0 88 6.3 AC 0 

6K6GT Power Output 0 0 250 270 0 0 6.3 AC 19 

5Y3GT Rectifier 0 310 0 290 AC 0 290 AC 0 310 

NOTE: All voltages measured from chassis to socket contact indicated. 
O O 

O/' { ) O O v 0 
© 

e5 CD 

DC voltages 
All voltages 
Volume 
Tone 
Line Voltage 

e. Ca 

control 
Control 

®CID 

measured 
are 

full 
in clockwise 
117 

positive 
on. 

volts 

CDCID 

with 

AC. 

a 
DC 

No signal. 
position. 

c -i. 

1000 
unless 

®® 

ohm 
otherwise 

-per -volt meter. 
marked. 

111) 

® l 

Il i 
a 

CD 
9E 

Parts Layout "o 
'lam ,i<°-1_ y\ ,,,« 

ID Ile ID®®®C7 IDID R6 111)ID®® 

SERVICE 

Symbol Part No. Description 

C-1, 3, 10 BD210503 Cap., Paper, .05 mfd., 200 v. 
C-11 BD410103 Cap., Paper, .01 mfd., 400 v. 
C-7, 15 BD410104 Cap., Paper, .1 mfd., 400 v. 
C-17 BD410203 Cap., Paper, .02 mfd., 400 v. 
C-6, 8 , 4 BD410503 Cap., Paper, .05 mfd., 400 v. 

C-19 BD610202 Cap., Paper, .002 mfd., 600 v. 

C-18 BD610502 Cap., Paper, .005 mfd., 600 v. 
m C-5, 9 BM78A101 Cap., Mica, 100 mini. 

( -14 BM78A221 Cap., Mica, 220 mmf. 
R-14 BR16E561 Resistor, 560 ohm, 1 w. 
R-2, 8 BR17B102 Resistor, 1000 ohm, 1/3 W. 

R-9 BR17B103 Resistor, 10M ohm, 43 W. 

R-1, 13 BR17B104 Resistor, 100M ohm, 1/3 w. 
R-5 BR17B156 Resistor, 15 meg., 1/3 w. 
R-3 BR17B223 Resistor, 22M ohm, % w. 
R-12 BR17B224 Resistor, 220M ohm, 1/3 w. 
R-7 BR17B335 Resistor, 3.3 meg., 1/a w. 
R-11 BR17B685 Resistor, 6.8 meg., 14 w. 
R-6 BR17E223 Resistor, 22M ohm, 1 w. 
R-4 BR17G153 Resistor, 15M ohm, 2 w. 

Order parts not listed by specifying (1) Part Name, (2) Model 
II 

PARTS LIST 

Symbol Part No. Description 
A-2163 Cable,- Dial 
A-3123 Clamp, Cable 
A-9285 Lamp, Pilot, Mazda No. 44 
A-51160-3 Cord, Power, 6 ft. 
A-51163 Clip, Spring 

C-12, 13 A-51356 Cap., Electro., 15-20-20 mfd. 
C-2 C-51501-1 Capacitor, Variable, 3 -section 
T-1 C-51502 Transformer. Power 
L-2 B-51511 Coil, Assembly, RF 
SP -1 C-51512 Speaker, 5" Dynamic, 485 ohm 
L-3 B-51522Coil Assembly, Osc. 

T-2 
A-51531 Shaft, 
B-51416-2 Trans.Drive s Assembly, 1st IF 

T-3 B-51417-2 Trans. Assembly, 2nd IF 
B-51591 Spring, Dial Bracket 
A-51787 Spring, Cable 
A-51801 Rivet, Pronged, 3/32 x 1 /8 
B-55300-1 Channel, Rubber 

SW -2 B-55500-1 Switch (Radio -Phono) 
R-15 B-55550-1 Potentiometer, 500M ohm 
R-10 B-55575-1 Potentiometer & Switch, 500M ohm 

Number (include number following dash and (3) Run No. 
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