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PACKARD-BELL PAGE 20-1 

SPECIFICATIONS 

Overall Dimensions: 
581 5D8 100 

Height 73iá" 6" 574" 
Width 117A" 91/4 91/4., 

Depth 614" 5" 4%" 
Weight 7 lbs. 5% lbs. 5% lbs. 

Electrical Rating: 
Line Voltage 110-120 volts AC -DC 
Power Consumption.... 28 watts 

Tuning Frequency Range: 
540 to 1625 KC 

Intermediate Frequency: 
455 KC 

Electrical Power Output: 
Maximum 1 7 watts 

Loudspeaker: 
Type Permanent Magnet 
Outside Cone Diameter 4" 
Voice Coil Impedance 3 2 ohms at 400 cycles 
Magnet Rating 1 0 Oz. Alnico V 

Tubes: 
Tube 
12SA7 
12SK7 
12SQ7 
50L6/GT 
35Z5/GT 

Function 
Frequency Converter 
I -F Amplifier 
Detector Amplifier 
Power Amplifier 
Rectifier 

GENERAL INFORMATION 
Models 5D8, 581 & 100 are superheterodyne receivers em- 

ploying four tubes plus one rectifier. These models are for 
operation on AC or DC current. All three models employ a 
four inch permanent magnet speaker and are virtually 
jdentical from an electrical standpoint. The model 100 does 
not utilize the Stationized Dial. Models 5D8 and 100 are en- 
closed in a plastic cabinet of ivory or walnut, while the 581 
is housed in a wood cabinet of walnut or natural design. 

SPECIAL SERVICE INFORMATION 
Stage Gain Measurements: 

Measurements taken with volume control maximum - 
AVC shorted out. 

Standard Output 50 milliwatts 
Dummy Antenna 200 Mmf. 

Converter Grid to 1st I -F Grid 71X at 1000 KC 
Converter Grid to 1st I -F Grid 78X at 455 KC 
1st I -F Grid to 2nd Detector 77X at 455 KC 
Overall Audio Gain... 0.8 volts at Volume Control for 

0.5 watts output at 400 cycles. 

Oscillator Grid Voltages: 
At 117 volts AC line. Measurements made with an AC 

vacuum tube voltmeter, input loading above 10 megohms. 
600 KC 15 volts AC 1500 KC 20 volts AC 

D.C. Resistance Measurements: 
1st I -F Coil 

Primary . ...17.5 ohms 
2nd I -F Coil 

Primary ....14.5 ohms 
Oscillator Coil 

Primary.... 1.2 ohms 

NOTE: Due to the variation in 
resistance on all coils is 

Secondary 17.5 ohms 

Secondary 14.5 ohms 

Secondary 4.5 ohms 

winding methods, the D.C. 
subject to a 20% tolerance 

MODELS 5D8, 
100, 581 

ALIGNMENT PROCEDURE 
Alignment Procedure consists of the four steps outlined in 

the Alignment Precedure Chart. 
For step No. 1, I -F Alignment, connect the leads of a test 

oscillator to the mixer grid and ground buss through an .01 
Mfd. capacitor (dummy load). Upon completion of this step, 
"rock" the variable condenser to assure that the I -F's have 
been aligned to the correct frequency. Output should remain 
constant at any setting of the variable condenser. 

Steps 2 & 3 employ a Hazeltine Standard Test Loop No. 
1150 or a reasonable substitute. Connect the test oscillator 
leads across this loop and place it in a vertical position about 
two feet from the receiver loop. 
IMPORTANT NOTICE: Make certain that each step is done 

with a minimum input signal. 

ALIGNMENT CHART 

STEP CONNECT TEST 
TEST OSC. 

OSC. TO SETTING 

POINTER ADJUST 
SETTING FOR MAX. 

OUTPUT 

1 Mixer Grid 455 KC 
& Grd. (.01 
Mfd. Cap) 

540 KC Trimmers 
A, B, C & D 

2 Standard 1600 KC 
Test Loop* 

1600 KC Trimmer E 
to 1600 KC 

3 Standard 1500 KC 
Test Loop* 

1500 KC Trimmer F 

4 Check Stationizing. Adjust pointer if stations 
are uniformly off in one direction. 

*NOTE: Hazeltine Standard Test Loop No. 1150 or a rea- 
sonable Substitute. 

0A 

0B 

Trimmer Location 

0C 

0D 

Socket Voltages: 
All D.C. voltages measured with a vacuum tube voltmeter 

from socket contacts to ground buss. A.C. voltages measured 
with a 1000 ohms per volt A.C. meter from socket contacts 
to ground buss.* Volume Control maximum. No signal. 117 
volts A.C. line. All voltages shown are positive D.C. unless 
otherwise noted. 
*NOTE: Filament voltages should be measured across the 

filament of the tube. 

©John F. Rider 
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PAGE 20-2.. PACKARD-BELL 
MODELS 5D8, 
no, 581 

I2SA7 V -I 'SUF. 

CIA 

8 

C3 
.2 

110-120 V. -D 
A.C.-D.C. 
50- 60'1) 

3 

---- 
«MMMI -.-- 

MMM L_ 

RI C2 -I 
22K """220 

L-2 
J 

.05 

3, 

12SK7v-2 

8 

2ND.I.F 

R2 
2.2 M. 

L-3 

500 
K 

C2-2 
220 

I2SQ7v- 3 

ak, 
6 

5 

4 

C5 -I 
.005 

R4 
4.7 M 

C7 

R6 
470 
K 

C6 
.001 

R5 
220K 

50L6 -GT v-4 

3 

035Z5 -GT 

6 
V-5 

C4-2 + 
.05 .m 

-® 

50L6 

12SK7 

I2SA7 

12S07 

C5-2 
.005 

d 
i 

R7 
150 
IW 

R8 
1000,1W 

i».. C8 -I '... C8-2 
- 40 MED. - 40 MFD. 

S -I 
ON VOL. CONI. 

Part No. Ref. Symbol 

TABLE OF REPLACEABLE PARTS 

Description 

21067 -BG 
21067-CW 
21004 -A -AL 
21004 -A -BG 
21071 -AL 
21071 -BG 
23523B CIA & B 
23503 C2-1 to 2 
23018 C3 
23009 C4-1 to 2 

23004 C5-1 to 2 
23001 C6 
23006 C7 
24011 C8-1 to 2 

29211 
29014B 
29024 
29308 
32007-1 
34019 
38032-1 
38095A 
38047 
40002 

47018 

Li 
L2 
L3 

Cabinet, walnut (Model 581) 
Cabinet, natural (Model 581) 
Cabinet, plastic, ivory (Model 5D8) 
Cabinet, plastic, walnut (Model 5D8) 
Cabinet, plastic, ivory (Model 100) 
Cabinet, plastic, walnut (Model 100) 
Capacitor, variable 
Capacitor, mica, 220 Mmf. 20% 
Capacitor, paper, .2 Mfd. 200 V. 
Capacitor, paper, .05 Mfd. 400 V. 
Capacitor, paper, .005 Mfd. 600 V. 
Capacitor, paper, .001 Mfd. 600 V. 
Capacitor, paper, .01 Mfd. 600 V. 
Capacitor, electrolytic, 40 Mfd. 350 

WV. 
Coil, oscillator 
Coil,1st I -F 
Coil, 2nd I -F 
Loop, Antenna 
Cord, AC, 6' 

Cover, back 
Dial scale, Stationized (Model 5D8) 
Dial scale, Stationized (Model 581) 
Dial scale (Model 100) 
Dial drive cord 
Grille screen 

Part No. Ref. Symbol 

PACKARD-BELL CO. 

100- 5D8- 581 

T -I 

Description 

49009 -AL 
49009 -BG 
52001A -AL 
52001A -BG 
54002 
55015 
62000D 
67005 
73041 Rl 

73055 R2 

25014 R3 
73057 R4 

73049 R5 

73051 R6 

73081 R7 
73071 R8 

77015B 

79002-2 

79033 

83004 

89417 T1 

Handle, plastic, ivory (Model 581) 
Handle, plastic, walnut (Model 581) 
Knob, ivory 
Knob, walnut 
Lamp, dial, T-47, 0.15 Amp. 
Crystal, dial 
Panel, loop 
Pointer, dial 
Resistor, carbon, 211,000 ohm, 1/2W, 

10% 
Resistor, carbon, 2.2 megohms, 1/2 W, 

20% 
Control, volume, 500,000 ohm 
Resistor, carbon, 4.7 megohms, 1/2W, 

20% 
Resistor, carbon, 220,000 ohm, 1/2W, 

20% 
Resistor, carbon, 470,000 ohm, 1/2 W, 

20% 
Resistor, carbon, 150 ohm, 1W, 10% 
Resistor, carbon, 1000 ohm, 1W, 10% 
Shaft, dial drive 
Socket, tube, octal base, 8 prong 
Socket, dial lamp 
Speaker, 4" P. M. 

Transformer, output, 2500 to 3.2 
ohms 

©John F. Rider 
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PACKARD-BELL PAGE 20-3 
MODEL 682 

SPECIFICATIONS 

Electrical Rating: 
Line Voltage 110-120 volts, AC -DC 
Power Consumption 25 watts 

Tuning Frequency Range: 
540 to 1620 KC 

Intermediate Frequency: 
455 KC 

Loudspeaker: 
Type Permanent Magnet 
Outside Cone Diameter . 4" 
Voice Coil Impedance 3.0 ohms at 400 cycles 
Magnet Rating 1.0 Oz. At'nico V 

Tubes : 
Tube 
6SS7 
12SA7 
6SS7 
12SQ7 
50L6 
35Z5 

No. Function 
V-1 R -F Amplifier 
V-2 Frequency Converter 
V-3 I -F Amplifier 
V-4 Detector Amplifier 
V-5 Power Amplifier 
V-6 Rectifier 

GENERAL INFORMATION 
Model 682 is a superheterodyne receiver employing five 

tubes, plus one rectifier, and a permanent magnet speaker. 
The receiver is designed for operation on either AC or DC 
and is housed in a table model wooden cabinet. 

SPECIAL SERVICE INFORMATION 
Stage Gain Measurements: 

Measurements taken with volume and tone controls max- 
imum. AVC shorted out. 

Standard Output 50' milliwatts 
Dummy Antenna 200 Mmf. 

R -F Grid to Converter Grid . 4X at 1000 KC 
Converter Grid to 1st I -F Grid . . 71X at 1000 KC 
Converter Grid to 1st I -F Grid . . 78X at 455 KC 
1st I -F Grid to 2nd Detector . 77X at 455 KC 
Overall Audio Gain . 0.8 volts at volume control for 

0.5 watts output at 400 cycles. 

6SS7 

0.7 

0 6SS7 12SA7 90 
12W+o 

92 .Áp4#. o 

o 

Oscillator Grid Voltages: 
Measured at 117 volts AC line voltage, with an AC type 

V.T.V.M. input loading above 10 megohms. 
1500 KC 20 volts AC 
600 KC 15 volts AC 

D.C. Resistance Measurements: 
1st I -F Coil 

Primary . . 17.5 ohms Secondary . 17.5 ohms 
2nd I -F Coil 

Primary . . 14.5 ohms Secondary . 14.5 ohms 
Oscillator Coil 

Primary . . 1.2 ohms Secondary . 4.5 ohms 

Socket Voltages: 
All D.C. voltages measured with a V.T.V.M. from socket 

contacts to ground buss. A.C. voltages measured with a 
1000 ohms per volt A.C. meter from socket contacts to 
ground buss. Volume and tone controls maximum. No sig- 
nal. 117 volts A.C. line voltage. All voltages shown are 
positive D.C. unless otherwise noted. 

NOTE: Filament voltages should be measured across the 
filament of the tube. 

ALIGNMENT PROCEDURE: 
Alignment procedure consists of the five steps outlined 

in the Alignment Chart. For step No. 1, I -F Alignment, 
connect the leads of a test oscillator to the mixer grid and 
the ground buss through an .01 Mfd. capacitor (dummy 
load). Upon completion of this step, "Rock" the variable 
condenser to assure that the I -F's have not been aligned 
to the signal frequency. Output should remain constant at 
any setting of the variable condenser. 

Steps 3 to 5 employ a Hazeltine Standard Test Loop No. 
1150 or a reasonable substitute. Connect the test oscillator 
leads across this loop and place it in a vertical position 
about two feet from the receiver loop. 

IMPORTANT: Make certain that each step is done with a 
minimum input signal. 

ALIGNMENT CHART 

STEP CONNECT 
TEST 

OSC. TO 

TEST 
OSC. 

SETTING 

POINTER 
SETTING 

ADJUST 
FOR MAX. 
OUTPUT 

1 
R -F Grid 

& Grnd..01 
Mfd. Capac. 

455 KC 540 KC A, B, C, D 

2 
R -F Grid 

& Grnd..01 
Mfd. Capac. 

455 KC 540 KC 
G (I -F 

Trap) for 
minimum 

output 

3 
Standard 
Test Loop 1600 KC 1600 KC 

Trimmer 
F to 

1600 KC 

4 
Standard 
Test Loop 1500 KC 1500 KC 

Trimmer E 
Max. 

Output 

©John F. Rider 
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PAGE 20-4 PACKARD-BELL 
MODEL 682 

TABLE OF REPLACEABLE PARTS 

Part No. Ref. 
Symbol Description 

Part No. Symbol 
Ref. Description 

21068-CW Cabinet-Natural 67005 Pointer-Dial 
21068 -BG Cabinet-Walnut 73014 Rl Resistor, 120 ohm, 3 W. 10% 

23523B CiA,B Capacitor, Variable 73033 R2 Resistor, 4700 ohm, %W. 10% 

23915 C2-1 to 3 Capacitor, Ceramic 220 mmf. 73053 R3 Resistor, 1 megohm 1 W. 20% 

23017 C3-1 to 2 Capacitor, Tubular .05 mf.-200 V. 73055 R4 Resistor, 2.2 megohm, %W. 20% 

23004 C4-1 to 3 Capacitor, Tubular, .005 mf.-600 V. 73041 R5 Resistor, 22,000 ohm, %W. 10% 

23001 C5 Capacitor, Tubular .001 mf.-600 V. 73017 R6 Resistor, 220 ohm, % W. 10% 

23023-1 C6 Capacitor, Tubular .01 mf.-500 V. 25014 R7 Control-Colume 500,000 megohm 

23018 C8 Capacitor, Tubular 0.2 mf.-200 V. 73057 R8 Resistor, 4.7 megohm, %W. 20% 

29005 L-1 Coil-IF Trap 73049 R9 Resistor, 220,000 ohm, %W. 20% 

29211 L-2 Coil-Oscillator 25509 R10 Control-Tone 3 piegohm 

29014B L-3 Coil -1st IF 73051 Rll Resistor, 470,000 ohm %W. 20% 

29024 L-4 Coil -2nd IF 73015 R12 Resistor, 150 ohm, %W. 10% 

32012 Cord-AC 6' Brown Rubber 73077 R13 Resistor, 180 ohm, 1W. 10% 

34019 Cover-Back 
73071 R14 Resistor, 1000 ohm, 1W. 10% 

38095A Dial 
77015B Shaft-Dial Drive 

47018 Grille-Screen 
79002-2 Socket-Tube 

49001F -AL Handle-Plastic Ivory 

49001F -BH Handle-Plastic Walnut 
79033 Socket-Lamp, (79020 to make) 

52001A -AL Knob-Ivory 83005 Speaker -4" P.M. 

52001A -BG Knob-Walnut 84003A Spring-Knob 

54002 Lamp-Dial, T-47, 0.15 Amp. 84002 Spring-Dial 
55015 Crystal-Dial 

89417 T-1 Transformer-Output, 2500 to 
62000D Panel-Loop 3.2 ohm 

6SS7v-1 
C2 -I 

120 

110-120 V. - 
A.C. 

50- 60 ti 

- 
R2 
4700 

L -I 

12SA7v-2 IST 1. F. 

3 

4 

1a rá 
R5 

R3 
IM 22K 

L-2 

pr 

L-3 

6SS7 V-3 2 NO. I.F. 

R4 
2.2 M J 

C3 -I 
.05 T 

R6 
20 

L-4 

-C2 3 

C4-2 
12507 v-4 .005 

RB 
4.7M 

R 

3 

R9 
220K 

50L6 v-5 

TONE CONI 3 

06 H 
5 

.OI 

RII 
470K 

I'.11 C4-3 
074 005 
25 
MF. 

R124 
150 
1W 

T-47 50L6 

6557 
125A7 

6557 
12507 

R13 
180 

'Me 
W 

R14 
1000 

,AA 
IV/ 

30MF 20MF 4- 

C713 

20MF 

PACKARD-BELL 
COMPANY 

MODEL 682 

TI 

SW TCR ON VOL. CONT. 
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PACKARD-BELL PAGE 20-5 
MODEL 791 

FIGURE 1- CABINET 

SPECIFICATIONS 

Overall Dimensions: 
Height 347/8" 

Width 21%" 

Electrical Rating: 
Line Voltage 

Depth 20%." 
Weight 95 lbs. 

110-120 Volts, A.C. 50, 60 C.P.S. 
Power Consumption . . 77 watts including phonograph 

Tuning Frequency Range: 
540 to 1620 KC 

Intermediate Frequency: 
455 KC 

Electrical Power Output: 
Undistorted 2 watts 
Maximum 3.5 watts 

Loudspeaker: 
Type Permanent Magnet 
Outside Cone Diameter . 10" 
Voice Coil Impedance 3 2 ohms at 400 C.P.S. 
Magnet Rating 3 16 Oz. Alnico V 

Tubes: 
Tube 
6SA7 
6SK7 
6SF7 
6K6-GT/G 
5Y3-GT/G 
6H6 

6SQ7 

Function 
Frequency Converter 
I -F Amplifier 
1st Audio Amplifier 
Power Amplifier 
Rectifier 
2nd Detector - Compressor 
Rectifier 
Microphone Amplifier 

GENERAL INFORMATION 
Model 791 is a PhonOcord console employing six tubes 

plus a rectifier and a ten inch permanent magnet speaker. 
Listed below are,some of the features incorporated in this 

model. 
1. Standard Broadcast Superheterodyne receiver. 
2. Automatic Home Recording with Public Address Sys- 

tem. 
3. Phonograph with automatic record changer. 
To service tubes, remove back. For tube location refer to 

tube layout diagram. 
For service information concerning the automatic record 

changer and recorder, refer to service instructions, Auto- 
matic Record Changer-Recorder Combination (Packard - 
Bell Part No. 58004-B). 

SPECIAL SERVICE INFORMATION 
Stage Gain Measurements: 

Measurements taken with volume and tone controls maxi- 
mum. Selector Switch in Radio Receive position. AVC 
shorted out. 

Standard Output .... 50 milliwatts 
Dummy Antenna .. . 200 Mmf. 

Antenna to Converter Grid 4 25X at 1000 KC 
Converter Grid to 1st I -F Grid 62X at 1000 KC 
Converter Grid to 1st I -F Grid 71X at 455 KC 
1st I -F Grid to 2nd Detector 69X at 455 KC 
Overall Audio Gain . 260X at .5 watts 400 cycles 

Oscillator Cathode Voltages: 
Measured at 117 volts AC line with AC vacuum tube volt- 

meter, input loading above 10 megohms. 
1600 KC 2 15 volts AC 
1000 KC 2.0 volts AC 
600 KC 2 2 volts AC 

D.C. RESISTANCE MEASUREMENTS 
1st and 2nd I -F Coils: 

Primary 17 ohms 
Secondary 17 ohms* 

*NOTE: To obtain the true reading of the secondary of the 
2nd I -F Coil it must be removed from the can. This 
is because of the 47K resistor inside the can. 

Oscillator Coil: 
Start to Finish 8 ohms 
Start to Tap 7 ohms 

NOTE: Due to variation in winding methods, the D. C. re- 
sistance on all coils is subject to a 20% tolerance. 

HOW TO CHECK COMPRESSION VOLTAGE 
Turn the Selector Switch to Radio Record position. Feed 

a 1 volt (RMS) 1000 cycle signal into the diode return of the 
2nd I. F. (brown lead). Connect the leads of a vacuum tube 
voltmeter to point "A" (see Schematic Diagram) and 
ground. The voltage at this point should be approximately 
a minus 2.25 volts. 

BRIEF DESCRIPTION OF COMPRESSION CIRCUIT 
One diode section of the 6H6 serves as the compressor rec- 

tifier. The compressor system is automatic and is in the cir- 
cuit on both record positions. A portion of the output voltage 
is rectified by the 6H6 and varies the grid bias of the first 
audio, 6SF7. 

RECORDING HEAD PRESSURE 
The proper recording head pressure is 114 Oz. Adjustment 

of this pressure is made by turning the small screw on the 
top of the recording arm. This adjustment is very critical 
and should be made in quarter turns. TURN THE SCREW 
CLOCKWISE TO INCREASE THE CUTTING DEPTH and 
COUNTERCLOCKWISE TO DECREASE THE CUTTING 
DEPTH. 

This adjustment is made at the factory with an ordinary 
pocket postal scale, consequently, field adjustments should 
be made in a like manner. 

©John F. Rider 
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PAGE 20-6 PACKARD-BELL 
MODEL 791 

IC ${ f -$ 
0.43 o i r-,1A"r-. -T- ;A 
'im r 1. ^ 

bó dM 

r 

J 

/ \0. \ \\ 1 "o 
1 
-- o oºo--il. i 

I 

z 

ö 

r- 

-1 
QW 

0 

1. 

N _FF 
K 

1` 

o 

r2 
f 

©John F. Rider 

www.americanradiohistory.com



PACKARD-BELL PAGE 20-7 
MODEL 791 

ALIGNMENT PROCEDURE 

Alignment Procedure consists of the four steps outlined 
in the Alignment Procedure Chart. 

Connect the test oscillator leads to the mixer grid and 
ground in series with an .01 Mfd. capacitor (dummy load) 
for step No. 1, I -F Alignment. Upon completion of this step, 
"Rock" the variable condenser to assure that the I -F's have 
been aligned to the proper frequency. Output should remain 
constant for any setting of the variable condenser. 

Use the Hazeltine Test Loop No. 1150 or a reasonable sub- 
stitute for the balance of the alignment. Place the test loop 
about two feet from the receiver loop in a vertical position. 

IMPORTANT NOTICE: Make certain that each align- 
ment step is done with a minimum input signal. 

ALIGNMENT CHART 

STEP CONNECT TEST POINTER ADJUST 
TEST OSC. SETTING FOR MAX. 

OSC. TO SETTING OUTPUT 

1 Mixer Grid 455 KC 540 KC Trimmers 
& Grd. (.01 A, B, C, & D 
Mfd. Cap.) 

2 Standard 1620 KC 1620 KC Trimmer F 
Test Loops to 1620 KC 

3 Standard 1500 KC 1500 KC Trimmer E 
Test Loop* 

4 Check stationizing. Slide pointer on string if 
stations are uniformly off in one direction. 

*NOTE: Hazeltine Test Loep No. 1150 (or a reasonable sub 
stitute). 

POWER 
TRANS. 

PHONO 

CUTTER 
o 

MIKE 

A 

e 
B 

ce 

FIGURE 2 - TRIMMER LOCATION 

6SF7 

06507 o 

6H6 
6SK7 

FIGURE 3 - SOCKET VOLTAGES 

SOCKET VOLTAGES 
All D.C. Voltages measured with a vacuum tube voltmeter 

from socket contacts to chassis. A.C. Voltages measured 
with a 1000 ohms per volt A.C. meter from socket contacts 
to chassis. Volume and tone controls maximum. Switch in 
Radio position. No signal. 117 volts A.C. line. All voltages 
shown are positive D.C. unless otherwise noted. 

TABLE OF REPLACEABLE PARTS 

Part No. Ref. Symbol Description Part No. Ref. Symbol Description 

21077 Cabinet 69001 Pulley 
23514 C1A,B Capacitor, variable 69003C Pulley 
23915 C2 Capacitor, ceramic, 220 Mmf. 20% 69006A Pulley 
23017 C3 Capacitor, tubular, .05 Mf. 200 V. 73165 R1-1 to 2 Resistor, 2.2 megohm % W. 20% 
23912 C4 Capacitor, ceramic, 47 Mmf. 20% 73041 R2 Resistor, 22K ohm, %W. 10% 
23004 C5-1 to 2 Capacitor, tubular, .005 Mf. 600 V. 73437 R3 Resistor, 10,000 ohm, 2W. 10% 
23019 
23020 

C6 
C7-1 to 2 

Capacitor, tubular, .1 Mf. 200 V. 
Capacitor, tubular, .2 Mf. 400 V. 

73045 
73169 

R4-1 to 2 
R5-1 to 6 

Resistor, 47,000 ohm, %W. 10% 
Resistor, 4.7 megohm, %W. 20% 

23009 C8 Capacitor, tubular, .05 Mf. 400 V. 73157 R6-1 to 2 Resistor, 470,000 ohms, %W. 20% 
23007 C9-1to2 Capacitor, tubular, .02 Mf. 600 V. 73008 R7 Resistor, 39 ohm, %W. 10% 
23001 C10 Capacitor, tubular, .001 Mf. 600 V. 73163 R8 Resistor, 1.5 megohm, %W. 20% 
23023 C11 Capacitor, tubular, .01 Mf. 500 V. 73153 R9-1 to 4 Resistor, 220,000 ohm, %W. 20% 
24006 C12 Capacitor, electrolytic, 25 Mf. 25 V. 73022 R10 Resistor, 560 ohm, %W. 10% 
24003 C13-1to2 Capacitor, electrolytic, 20 Mf. 350 V. 73016 R11 Resistor, 180 ohm, %W. 10% 
29325 L-1 Coil, loop 73161 R12-1 to 2 Resistor, 1 megohm, %W. 20% 
29004 L-2 Coil,1st. I -F Transformer 73043 R13 Resistor, 33,000 ohm, %W. 10% 
29007 L-3 Coil, 2nd I -F Transformer 25506C R14 Control, tone 
29202 L-4 Coil, oscillator 25010B R15 Control, volume (tap @ 20K ohms 
32007-1 Cord, A.C. 8' 73221 R16 Resistor, 470 ohm, 1W. 10% 
32011 Cord, A.C. 6' 73601 R17 Resistor, 1 ohm, 1W. W.W. 
36024 Cartridge, cutter (magnetic) 3.2ohms 73430 R18 Resistor, 2,700 ohm, 2W. 10% 
38107 Dial, scale stationized 77016B Shaft, dial 
38108 Dial, Export and East 78008 Shield, mike plug 
52037BG 
64001 
57010 
57010-1 

Knob 
Lamp, dial, T-44, 0.250 Amp. 
Microphone, with cable (crystal) 
Microphone, base CB 

79002 
79004 
79005 
79007 

Socket, tube 
Socket, mike 
Socket, pickup 
Socket, A.C. 

58004E Changer (RC -130L) 79010B Socket, lamp 
66004 Plug, pin 83705 Speaker 
66013 Plug, mike 86009B Switch, phono, etc. 

67031 Pointer, assembly 89016B T-1 Transformer, power 
68029 Cartridge, phono pick-up ( Shure 

P -30S) crystal 
89402 T-2 Transformer, output 8000/3.2 ohms 

ohms 

® John F. Rider 
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'AGE 20-8 PACKARD-BELL 
MODELS 1181, 1181A 

SPECIFICATIONS 

Overall Dimensions: 
1181 1181A 

Height . . 33%" 2514" 
Width . . 36" 17%" 

1181 1181A 
Depth . . 17" 30 Y" 
Weight . 109 lbs. 85 lbs. 

Electrical Rating: 
Line Voltage 110-120 volts, A.C. 50,60 C.P.S. 
Power Consumption . 110 -watts including phonograph 

Tuning Frequency Range: 
Standard Broadcast. . . 

Frequency Modulation . . 

Intermediate Frequency: 
AM 455 KC 
FM 10.7 MC 

Electrical Output: 
Undistorted 4 0 watts 
Maximum 6.0 watts 

Loudspeaker: 
Type Permanent Magnet 
Outside Cone Diameter . 10" 
Voice Coil Impedance 3 2 ohms at 400 C.P.S. 
Magnet Rating 4 6 Oz. Alnico V 

Tubes: 
Tube No. 
6BA6 V-1 
6BA6 V-2 
6BA6 V-3 
6BA6 V-4 
6AL5 V-5 
6H6 V-6 
6SQ7 V-7 
6SK7 V-8 
6AU6 V-9 
6V6 -GT V-10 
5Y3 -GT V-11 
6U5 -6G5 V-12 

. . 540 to 1620 KC 
. 87.5 to 108.5 MC 

Function 
R -F Amplifier 
Mixer 
I -F Amplifier 
Driver 
FM Detector 
AM Detector-AVC-Compressor 
1st Audio Amplifier 
2nd Audio Amplifier 
Oscillator 
Output 
Rectifier 
Tuning Eye 

GENERAL INFORMATION 
These Models utilize a 2 band PhonOcord chassis. The 

Model 1181 is housed in a console cabinet, and the Model 
1181A in an Armchair type cabinet. Both Models employ 
ten tubes plus rectifier and tuning eye and a 10 inch per- 
manent magnet speaker. Listed below are some of the 
features included in these Models. 

1. Standard Broadcast from 640 to 1620 KC. 
2. Frequency Modulation from 87.5 to 108.5 MC. 
3. Tuning Eye for accurate tuning of stations. 
4. Automatic Home Recording combined with Automatic 

Record Changer. 
For information concerning the Home Recording, Auto- 

matic Record Changer unit, refer to Service Instructions, 
Automatic Record Changer-Recorder Combination (Pack- 
ard -Bell Part No. 58004-B). 

RECORDING HEAD PRESSURE 
The proper recording head pressure is.1 1/4.Oz. Adjustment 

of this pressure is made by turning the small screw on the 
top of the Recording Arm. This adjustment is very critical 
and should be made in quarter turns. TURN THE SCREW 
CLOCKWISE TO INCREASE CUTTING DEPTH, and 
COUNTER - CLOCKWISE TO DECREASE CUTTING 
DEPTH. 

This adjustment is made at the factory with an ordinary 
pocket type postal scale, consequently, field adjustments 
should be made in a like manner. 

BRIEF DESCRIPTION OF COMPRESSION CIRCUIT 
One diode section of the 6H6 serves as the compressor 

rectifier. The compression system is automatic, and is in 
the circuit on both record positions. A portion of the output 
voltage is rectified by the 6H6 and varies the grid bias of 
the 2nd Audio, 6SK7. 

HOW TO CHECK COMPRESSION VOLTAGE 
Turn the Selector Switch to Radio Record position. Feed 

a 2 volt (RMS) 1000 cycle signal into the diode return of the 
2nd I -F (point K, schematic). Connect the leads of a vacuum 
tube type voltmeter to point L (schematic) and ground. 
The voltage at this point should be approximately minus 
2.5 volts. 

SPECIAL SERVICE INFORMATION 
Stage Gain Measurements, AM 

Measurements taken with volume and tone controls max- 
imum. Band Switch in Standard Broadcast position. AVC 
shorted out. 

Standard Output .... 50 milliwatts 
Dummy Antenna .. . 200 Mmf. 

Antenna Post to R -F Grid 12X at 1000 KC 
R -F Grid to Converter Grid 9X at 1000 KC 
Converter Grid to 1st I -F Grid 20X at 455 KC 
1st I -F Grid to 2nd Detector 40X at 455 KC 
Overall Audio Gain . 30 millivolts to produce 50 milli - 

watts at 1000 cycles. 

Stage Gain Measurements, FM 
Measurements taken with volume and tone controls max- 

imum. Band Switch in Frequency Modulation position. AVC 
shorted out. 

Dummy Antenna .. . 270 ohms 
Dipole Terminal to R -F Grid 0 9X at 98 MC 
Converter Grid to 1st I -F Grid 12X at 10.7 MC 
1st I -F Grid to Driver Grid 45X at 10.7 MC 

Oscillator Cathode Voltages 
Measured at 117 volts AC line with an AC vacuum tube 

voltmeter, input loading above 10 megohms. 
1620 KC 8't volts AC 
1200 KC 8 2 volts AC 
800 KC 5 5 volts AC 
540 KC 2 5 volts AC 

Oscillator Grid Current, FM 
Measured at 117 volts AC line, with a DC microammeter 

connected in series with ground end of the 22,000 ohm grid 
resistor. 

108 MC 190 microamps 
98 MC 200 microamps 
88 MC 220 microamps 

D.C. RESISTANCE MEASUREMENTS 
I -F Coils: 

Type Primary 
1st AM 7.5 
2nd AM 8.0 
1st FM 0.75 
2nd FM 1.5 
Ratio Detector 1.5 

Secondary 
7.5 
8.0 
0.75 
0.5 
0.1* 

*Either side to tertiary, 0.25 ohms 
Oscillator Coil: 

Primary 1 ohm 
Secondary 6 ohms 

Antenna Coil: 
Start to Finish . 12.2 ohms 
Start to Tap 10.5 ohms 

R -F Coil: 
Primary 5 8 ohms 
Secondary 4 2 ohms 

NOTE: Due to the variation in winding methods, the D.C. 
resistance on all coils is subject to a 20% tolerance. 

@John F. Rider 

www.americanradiohistory.com



PACKARD-BELL PAGE 20 9 
MODELS 1181, 1181A 
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FIG. 1-TRIMMER LOCATION 
A-Antenna Trimmer BC (C20A) 

B-BC Padder 600 KC (C22) 

C-FM R -F Trimmer (C23-2) 

D-FM Ose. Trimmer (C21) 

E-FM Antenna Trimmer (C23-1) 

F-BC Ose. Trimmer (C24) 

G-BC R -F Trimmer (C20B) 

H-Ratio Detector, Zero Center 

I-Ratio Detector, AVC 

J-AVC 
K-Diode 
Sl-FM Antenna (Bottom) 

S2-FM R -F (Top) 

S3 -1st FM I -F Secondary (Top) 

S4 -1st FM I -F Primary (Bottom) 

S5 -2nd FM I -F Secondary (Top) 

S6 -2nd FM I -F Primary (Bottom) 

S7 -1st AM I -F Secondary (Top) 

S8 -1st AM I -F Primary (Bottom) 

S9 -2nd AM I -F Secondary (Top) 

S10 -2nd AM I -F Primary (Bottom) 

S11-Ratio Detector Primary (Top) 

S12-Ratio Detector Secondary (Bottom) 

ALIGNMENT PROCEDURE-AM 
Alignment procedure consists of the steps outlined in the 

Alignment Chart. Make certain that each step is done with a 
minimum input signal. Connect voltmeter to AVC (point J 
on schematic). 

ALIGNMENT CHART-AM 

STEP CONNECT 
TEST 

OSC. TO 

TEST 
OSC. 

SETTING 

POINTER 
SETTING 

ADJUST 
FOR MAX. 
OUTPUT 

1 Mixer Grid 
& Ground 

455 KC 540 KC S7, 8, 9, 10 

2 R -F Grid 
& Ground 

1500 KC 1500 KC Trimmers 
F & G 

3 R -F Grid 
& Ground 

600 KC 600 KC Trimmer 
B 

4 Repeat Step No. 2 

5 Standard 
Test Loop 

1500 KC 1500 KC Trimmer 
A 

6 Check stationizing. Slide pointer on string if 
stations are uniformly off in one direction. 

Equipment Required for FM Alignment 
1-Signal Generator to cover FM band (88 to 108 MC). 
2-Vacuum Tube Type Voltmeter similar to "Voltohmyst" 

or "Polymeter." 

ALIGNMENT CHART - FM 

STEP CONNECT 
TEST 

OSC. TO 

TEST 
OSC. 

SETTING 

POINTER 
SETTING 

CONNECT 
VOLTMETER 

TO 

ADJUST 
FOR MAX. 
OUTPUT 

1 R -F Grid 
& Ground 

10.7 MC 88 MC Point I 812. 6, 
5, 4, 8 

2 Adjust S11 for zero center Point H 

3 Repeat Steps 1 and 2. 

4 

5 

Doublet 
Terminals 

thru 
270 ohms 

108 MC 108 MC Point I Trimmers 
D, C, E 

Doublet 
Terminals 

thru 
270 ohms 

88 MC 88 MC Point I SI, 2 

6 Repeat Step No. 4. 

Note: Rock variable condenser for Step No. 4. 

SOCKET VOLTAGES 

All D.C. voltages measured with a vacuum tube voltmeter 
from socket contacts to chassis. A.C. voltage measured with 
a 1000 ohms per volt A.C. meter from socket contacts to 
chassis. Volume and tone controls maximum. Switch in 
Radio position. No signal. 117 volts A.C. line. All voltages 
shown are positive D.C. unless otherwise noted. 
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FIG. 2 - SOCKET VOLTAGES 
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PACKARD-BELL PAGE 20-11 
MODELS 1181, 1161AI 

REPLACEABLE PARTS LIST 

Part No. Ref. Symbol Description 

21064 
21065 
23525 C1A,B,C, 

C2A,B,C, 
23915 C3-1 to 4 
23916 C4-1 to 3 

23912 C5-1 to 5 

23931 C6-1 to 2 

23023-1 C7-1 to 17 

23908 C8 
23923 C9 
23016 C10-1 to 2 

24038 C11 
23020 C12-1 to 2 

23019 C13-1 to 2 

23007 C14 
24006 C15 
24012 C16 
24004B-1 C17 
24030 C18 
23932 C19-1 to 2 

23400 C20A, B 
23406 C21 
23402 C22 
23408 C23-1 to 2 

23412 C24 
29400C 
29409 
29104 
29102F 
29020 
29021 
29022A 
29023 
29018 
29109 
29205C 
32003-1 
32012 
38073 
52020 -BN 
52020 -BC 
54002-1 
57009 
57009-1 
58004-E 
66001 
66004 
66013 
67015 
69001 
69013A 
69006A 

L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L -10A, B 
L-11 

Cabinet, 1181A 
Cabinet, 1181 
Capacitor, variable 

Capacitor, ceramic, 220 Mmf. 20% 
Capacitor, ceramic, 470 Mmf. 20% 
Capacitor, ceramic, 47 Mmf. 20% 
Capacitor, tubular, .005 Mf. 
Capacitor, tubular, .01 Mf. 500 V. 
Capacitor, ceramic, 5 Mmf. 
Capacitor, ceramic, 10 Mmf. 10% 
Capacitor, tubular, .003 Mf. 600V. 
Capacitor, electrolytic, 5 Mf. 50V. 
Capacitor, tubular, .2 Mf. 400 V. 
Capacitor, tubular, .1 Mf. 200 V. 
Capacitor, tubular, .02 Mf. 600 V. 
Capacitor, electrolytic, 25 MF. 25 V. 

Capacitor, electrolytic, 20 Mf. 350 V. 
Capacitor, electrolytic, 40 Mf. 350 V. 
Capacitor, electrolytic, 40 Mf. 450 V. 
Capacitor, tubular, .01 Mf. 125 V. 
Capacitor, trimmer, 3-30 dual 
Capacitor, trimmer, 3-30 single 
Capacitor, padder, 800 
Capacitor, trimmer, 3-12 single 
Capacitor, trimmer, 3-12 single 
Coil, BC Antenna 
Coil, FM Antenna 
Coil, choke, R -F 
Coil, BC R -F 
Coil,1st FM I -F 
Coil,1st AM I -F 
Coil, 2nd FM I -F 
Coil, 2nd AM I -F 
Coil, Ratio Detector 
Coil, FM R -F Oscillator 
Coil, BC Oscillator 
Cord, A.C. 
Cord, A.C. 
Dial, stationized 
Knob, mahogany 
Knob, bleached 
Lamp, dial 
Microphone with cable (Astatic) 
Microphone base 
Record changer, Recorder 
Plug, pin 
Plug, speaker 
Plug, mike 
Pointer, assembly 
Pulley 
Pulley 
Pulley 

Part No. Ref. Symbol Description 

73053 R1-1 to 6 Resistor, carbon, 1 megohm, %w. 20% 

73008 R2-1 to 2 Resistor, carbon, 39 ohm, 1/2w.10% 

73018 R3 Resistor, carbon, 270 ohm, 1/2w. 10% 

73011 R4 Resistor, carbon, 68 ohm, /w. 10% 

73025 R5-1 to 6 Resistor, carbon, 1000 ohm, 1/2w. 10% 

73001 R6-1 to 2 Resistor, carbon, 10 ohm, %w. 10% 

73017 R7 Resistor, carbon, 220 ohm, 1/2w. 10% 

73041 R8-1 to 5 Resistor,carbon,22,000 ohm, %w.10% 
73047 R9-1 to 7 Resistor, carbon, 100,000 ohm, 1/2w. 

10% 
73016 R10-1 to 2 Resistor, carbon, 180 ohm, 1/2w.10% 

73073 R11 Resistor, carbon, 10,000 ohm, 1w. 10% 

73042 R12-1 to 2 Resistor,carbon,27,000 ohm, 1/iw.10% 

25017A R13 Control, volume 
73014 R14-1 to 2 Resistor, carbon, 120 ohm, %w. 10% 

25509 R15 Control, tone 
73035 R16-1 to 2 Resistor, carbon, 6800 ohm, 1/2w. 10% 

73060 R17-1 to 2 Resistor, carbon, 56,000 ohm, 1/2w.10% 

73903 R18 Resistor, wire wound, 15 ohm, 1w. 

73051 R19-1 to 2 Resistor, carbon, 470,000 ohm, 1/2w. 

20% 
73049 R20-1 to 2 Resistor, carbon, 220,000 ohm, 1/2w. 

20% 
73057 R21-1 to 3 Resistor, carbon, 4.7 megohm, 1/2w. 

20% 
73046 R22-1 to 2 Resistor, carbon, 68,000 ohm, 1/2w.10% 

73074 R23 Resistor, carbon, 270 ohm, 1w. 10% 

73050 R24 Resistor, carbon, 330,000 ohm, %w. 
20% 

73005 R25 Resistor, carbon, 22 ohm, 1/2w. 10% 

73027 R26 Resistor, carbon, 1500 ohm, '/ew. 10% 

73915 R27 Resistor, wire wound, 1000 ohm, 5w. 
10% 

73918 R28 Resistor, wire wound, 1500 ohm, 10w. 
10% 

73055 R29-1 to 2 Resistor, carbon, 2.2 megohm, %w. 
20% 

79002 Socket, tube 
79051 Socket, miniature 
79004 Socket, microphone 
79005 Socket, pickup 
79018 Socket, speaker and cutter 
79041 Socket, tuning eye 
79007 Socket, AC 
79010B Socket, lamp 
79056 Socket, lamp 
79045 

83703 

86009B S1A to E 
86017C S2A to E 
89409 T-1 
89024 T-2 

Socket, antenna terminal strip 
Speaker, 10" P.M. 
Switch, PhonOcord 
Switch, band 
Transformer, output, 5000 to 3.2 ohms 
Transformer, power 

©John F. Rider 
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PHILCO PAGE 20-1 

MODEL CR -10 

CIRCUIT 

MODEL CR -10 

SPECIFICATIONS 

6 -tube superheterodyne 

FREQUENCY RANGES 
Broadcast (BC) 540-1600 kc. 

Short Wave 1 (SW1) 2.7-5.2 mc. 

Short Wave 2 (SW2) 5-7.1 mc. 

Short Wave 3 (SW3) 7--10.1 mc. 

Short Wave 4 (SW4) 9.2 -14 mc. 

Short Wave 5 (SW5) 13.8-18 mc. 

AUDIO OUTPUT 3 watts 

PUSH BUTTONS 6 (used for band switching) 

POWER INPUT ....o..... .................. ......7 amperes at 6.6 volts, d.c., 
with p -m speaker; 8 amperes 
at 6.6 volts, d.c., with electro- 
dynamic speaker 

INTERMEDIATE 
FREQUENCY .... 

AERIAL Any Philco Auto -Radio Aerial 

PHILCO TUBES (6) ...........................6BA6 (2). 6BE6, 6AV6, 6X4, 
7C5 

Circuit Description 
Philco Auto Radio Model CR -10 is a six -tube super- 

heterodyne, providing reception on the standard broad- 
cast band and five short-wave ranges between 2.7 mc. 
and 18.0 mc. The radio is of the universal -mounting 
type; the speaker and control head are mounted separ- 
ately. 

The circuit employs a 6BA6 r -f amplifier, a 6BE6 
converter, a 6BA6 i -f amplifier, a 6AV6 detector-a.v.c.- 
1st audio, and a 7C5 output amplifier. The power 
supply includes a non -synchronous vibrator and a 6X4 
rectifier tube. 

A ganged variable condenser tunes the aerial, r -f, 
and oscillator circuits. The i -f transformers are per- 
meability tuned. 

Band switching is accomplished by the solenoid - 
actuated wafer switch, which is operated by the push 
buttons on the control head. The pilot -lamp arrange- 
ment is such that the push button of the band in use 
is illuminated. 

TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is div- 

ided into four sections, with test points specified for 
each section; these sections and test points are indicated 
in the schematic diagram. The trouble -shooting pro- 
cedure given for each section includes a simplified test 
chart and a bottom view of the chassis showing the 
locations of the test points and the components of that 
section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, with- 
out going through the entire chart. 

Failure to obtain the "NORMAL INDICATION" 
in any given step indicates trouble within the circuit 
under test. 

After isolating the trouble to a single stage, the 
defect is located by: first, testing the tube; second, 
measuring tube electrode voltages; third, measuring 
circuit resistances; fourth, substituting condensers. The 
trouble revealed should be corrected before testing 
further. 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before connecting 
the radio to a source of power. 

1. Inspect both the top and bottom of the chassis. 
Make sure that all tubes are secure in the proper 
sockets, and look for any broken or shorted connec- 
tions, burned resistors, or other obvious indications 
of trouble. 

2. Measure the resistance between B+ (pin 7 of the 
6X4 rectifier tube) and the radio chassis. When the 
ohmmeter test leads are connected in the proper 
polarity, the highest resistance reading will be ob- 
tained. If the reading is lower than 2800 ohms, 
check condensers C106A and C106B for leakage or 
shorts. 

The resistance value above, which is much lower than 
normal, does not represent a quality check of these con- 
densers; the value given is the lowest at which the 
rectifier will operate safely while the voltage checks 
of Section 1 (power supply) are performed. 

Reference 

SECTION 1 

POWER SUPPLY 
Service 

Reference 
Symbol 
L103 

Service 
Description Part No. 

Choke, vibrator 32-4170 
Symbol 

C100 
C101 

Description Part No. 
Condenser, r -f by-pass, 330 mmf. 62-133001001 
Condenser, by-pass, .5 mi .................................................61.0137' 

R300 
11101 
8102 

Resistor, spark suppressor, 100 ohms 66-1104340' 
Resistor, spark suppressor, 100 aluns 66-1104340' 
Resistor, filter, 1000 ohms 66-2104340 

C102 
C103 
C 104 
C105 

Condenser, r -f by-pass, 330 mmf. . ............62.133001001 
Condenser, r -f by-pass, 220 mmf. _............60.10205307' 

Cor denser, butter, .005 mf. . .................................30-4650.123 

11103 
S100 
S101 
S102 

Resistor, filter, 4700 ohms 66-2473340' 
Switch, off -on (in control head) ..................Part of 11202 
Switch, muting (in control head) Part of Z101 
Switch, push-button, PB1 

C106 Cor.,.enser, electrolytic, 3 -section 61-0089 (in control head) Part of Z101 
C106A Condenser, filter, 15 mf., 350v .....................Part of C106 S103 Switch, push-button, PB2 
C106B Condenser, filter, 10 mi., 350v .....................Part of C106 (in control head) Part of Z101 

C 107 Condenser, filter, .25 ml . ...................................................61.0125 S104 Switch, push-button, PB3 
C108 Condenser, by-pass, .5 mf. . .............................................61-0137' (in control head) ........ .-............ of 2101 
F100 Fuse, 14 amperes 45-2559 S105 

........... _........ ....Part 
Switch. push -Sutton, PB4 

1100 Lamp, pilot. PBl (in Z101) 34.2040 (in control head) Part of 2101 
1101 Lamp, pilot, PB2 (in Z101) ._ ...........................-................34.2040 5106 Switch, push-button, PB5 
1102 Lamp, pilot, PB3 (in Z101) ................................................34.2040 (in control head) Part of Z101 
1103 Lamp, pilot, PB4 (in Z101) ...............................................34.2040 S107 Swtich, push-button, PB6 
1104 Lamp, pilot, PB5 (in Z101) ................................................34-2040 (in control head) Part of Z101 
1105 Lamp, pilot. PB6 (in Z101) ................................................34.2064 S1 0B Switch, solenoid Part of 2100 
1100 Socket, control head ...............................................................27.6234 T100 Transformer, power ..................................................................32-8313 
L100 Choke, "A" ....................................._................................................65.0037 VB100Vibrator ........................................_.........................................................63-0026 
L101 Choke, .,'A 

........................_..........................................................32.1374.3 WS -1(F) Switch -wafer section (homing). Part of 2100 
L102 Solenoid, band -switch actuating ..................Part of Z100 
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PHILCO PAGE 20-3 
MODEL CR -l0 

TROUBLE SHOOTING 
Section 1 

POWER SUPPLY 
Make the tests for this section with a d -c voltmeter; 

connect the leads between the chassis, test point C, and 
the test points indicated in the chart. 

The voltage readings given were taken with a 20,000 - 
ohms -per -volt meter at an input voltage of 6.6 volts, 
d.c. 

Set the volume control to minimum, and the tone 
control fully clockwise. Depress the BC push button. 

Follow the steps in the order given. If the "NOR- 
MAL INDICATION" is obtained in step 1, proceed 
with the tests for Section 2 (audio circuits); if not, 
isolate and correct the trouble in this section. Bottom View, Showing Section 1 Test Points 

STEP TEST POINT 
NORMAL 

INDICATION 
ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 168v Trouble in this section. Isolate by the following tests. 

2 B 6.6v No voltage 

Low voltage 

Open: L100, L103, S100, F100. Shorted: C100, C101, C102, 
C103. C104. 

Leaky: C100, C101, C102, C103, C104. Defective battery. 

3 D 245v No voltage 

Low voltage 

High voltage 

Defective: 6X4, VB100. Open: T100. Shorted: C105, C106A. 
Leaky: C106B, C107. 

Defective: 6X4. VB100. Leaky: C106A. Shorted: C106B, C107. 

Open: T200*, R206*. 

4 E 230v No voltage 
Low voltage 
High voltage 

Open: R102. Shorted: C106B. 

Increased resistance: R102. Leaky: C106B. 

Shorted: C206*. 

5 A 168v No voltage 
Low voltage 

Open: R103. Shorted: C107, C419*. 

Increased resistance: R103. Leaky: C107. 

Listening test: Abnormal hum may be caused by open or leaky: C105, C106A, C106B, C107. 

This part. located in another section, may cause an abnormal indication in this section. 

TROUBLE SHOOTING 
Section 2 

AUDIO CIRCUITS 
For the tests in this section, use an audio -frequency 

signal generator. Connect the generator ground lead 
to the chassis, test point C; connect the output lead 
through a .1-mf, condenser to the test points indicated 
in the chart. 

Set the volume control to maximum, and the tone 
control counterclockwise. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 3 (i -f, detec- 
tor, and a -v -c circuits); if not, isolate and correct the 
trouble in this section. 

.->.,1e 

Bottom View, Showing Section 2 Test Points 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 
A Loud, clear speaker output with 

moderate generator input. Trouble in this section. Isolate by the following tests. 

2 B Clear output with strong input. Defective: 7C5, LS200. Open: R206, R205, T200, C205. 
Shorted: C204, C205, C206. 

Loud, clear output with moderate 
input. 

Defective: 6AV6. Open: C204, R203, R204. Shorted: C203, 
C202 (rotate through range), S101'. 

A Loud, clear output will moderate 
input. 

Open: R200 (rotate through range), C201. Open or shorted: 
J100, PL100. 

Listening test: Distortion may be caused by leaky C201 or C204. 

This part, located in another section, may cause an abnormal Indication in this section. 

o John F. Rider 
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PAGE 20-4 PHILCO 
MODEL CR -l0 

TROUBLE SHOOTING 
Section 3 

I -F, DETECTOR, AND A -V -C CIRCUITS. 
For the tests in this section, use an r -f signal gener- 

ator, with modulated output, set at 455 kc. Connect 
the generator ground lead to the chassis, test point C; 
connect the output lead through a .1-mf. condenser to 
the test points indicated in the chart. 

Set the volume control to maximum, and the tone 
control fully counterclockwise. Depress the BC push 
button, and set the radio tuning to the low -frequency 
end of the dial. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the 
trouble in this section. 

Bottom View, Showing Section 3 Test Points 
(location of test point A shown in figure 4) 

To provide a complete i -f amplifier check, test point A for this section is placed at the grid of the mixer, in 
Section 4; therefore, the effectiveness of step 1 as a master check is dependent upon the condition of certain parts 
in Section 4; these parts are listed below under "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 Loud, clear speaker output with 
weak generator input. Trouble in this section. Isolate by the following tests. 

2 B 
Loud, clear output with moderate 
input. 

Defective: 6BA6. Misaligned: Z301. Open: R300, R301, R302, 
C30 1A, C301B, L301A, L301B. Shorted: C300B, C301A, C301B, 
C302, C303, C305, L300B, L301A, L301B. 

3 A 
Loud, clear output with weak in- 
put. 

Defective: 6BE6'. Misaligned: 2300. Open: C300A, C300B, 
L300A, L300B. Shorted: C300A, L300A, L300B, C411'. 

This part, located in another section, may cause an abnormal ndication in this section. 

TROUBLE SHOOTING 
Section 4 

R -F AND CONVERTER CIRCUITS 
For the tests in this section, with the exception of the 

oscillator tests, use an r -f signal generator, with modu- 
lated output. Connect the generator ground lead to the 
chassis, test point C; connect the output lead through a 
.1-mf. condenser to the test points indicated in the chart. 

Set the volume control to maximum, and the tone 
control fully counterclockwise. 

Set the band push-button, tuning control, and signal - 
generator frequency as indicated in the chart. 
OSCILLATOR TESTS: Connect the positive lead of 
a high -resistance d -c voltmeter to the chassis, test point 
C; connect the prod end of the negative lead through 
a 100,000 -ohm isolating resistor to the 6BE6 oscillator 
grid (pin 1), test point B. Use a suitable meter range, 
such as 0-10 volts. Proper operation of the oscillator 
is indicated by negative voltages of approximately the 
values given in the chart (measured with 20,000 -ohms - 
per -volt meter), throughout the tuning range. 

Bottom View, Showing Section 4 Test Points 
(location of C419 shown in figure 3) 

If the "NORMAL INDICATION" is obtained in steps 1, 5, 9, 13, 17, and 21, further tests should be unnecessary 
if not, isolate and correct the trouble in this section. If the trouble is not revealed by the tests for this section 

check the alignment. 

o John F. Rider 
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MODEL CR -10 

Section 4 (Cont.) BC CIRCUITS 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

BAND PUSH 
BUTTON 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

1 A 1000 kc. BC Tune to signal. Loud, clear out- 
put with very low 
generator input. 

Trouble in BC circuits. Isolate by steps 2, 3, 

and 4. 

2 B BC Tune through 
range. 

-2.2v to -3.6v Detective: 6BE6, WS -3 (F), WS -3 (R), WS -2 (F), WS - 
2 (R). Open: R403, C417, C420. Shorted: C417, 
L404A, C418A, C420, C400C. 

3 D 1000 kc. BC Tune to signal. Same as step 1. Defective: 6BA6, 6BE6, WS -4 (F), WS -5 (F). WS - 
5 (R). Open: R404, R401, L402A, R402, C411, C409. 
Shorted: C409, C400B, C411. 

4 A 1000 kc. BC Tune to signal. Same as step 1. Defective: WS -7 (F), WS -7 (R). WS -6 (F). Open: 
C401A, L400A, C407, R400, 1400. Shorted: C400A, 
C401A, C407, L400A. 

SW1 CIRCUITS 

5 A 4.0 mc. SW1 Tune to signal. Same as step 1. Trouble in SW1 circuits. Isolate by steps, 6, 7, 

and 8. 

6 B SW1 Tune through 
range. 

-2.5v to -3.5v Defective: WS -3 (F). WS -3 (R), WS -2 (F), WS -2 (R). 

Open: C418B, L404B, C421. Shorted: C418B. L404B, 
C421, C418C. 

7 D 4.0 mc. SWI Tune to signal. Same as step 1. Defective: WS -5 (F), WS -5 (R), WS -4 (F), WS -4 (R). 

Open: L402B, C410B. C416. Shorted: L402B 
C410B, C416, C426. 

8 A 4.0 mc. SWI Tune to signal. Same as step 1. Defective: WS -7 (F), WS -7 (R), WS -6 (F). Open: 
L400B, C40IB, C406. Shorted: L400B, C401B, C406. 

SW2 CIRCUITS 

9 A 6.0 mc. SW2 Tune to signal. Same as step 1. Trouble in SW2 circuits. Isolate by steps 10, 11, 
and 12. 

10 

11 

B SW2 Tune through 
range. 

-3.7v to -4.2v Defective: WS -3 (F), WS -3 (R). WS -2 (F), WS -2 (R). 

Open: C418C, C422, L404B. Shorted: C418C, C422, 
L404B. 

D 6.0 mc. SW2 Tune to signal. Same as step 1. Defective: WS -5 (F), WS -5 (R), WS -4 (F), WS -4 (R). 

Open: C415, L402B. Shorted: C415, L402B. 

12 A 6.0 mc. SW2 Tune to signal. Same as step I. Defective: WS -7 (F), WS -7 (R). WS -6 (F), WS -6 (R). 
Open: C405, L400B. Shorted: C405, L400B. 

SW3 CIRCUITS 

13 A 9.0 mc. SW3 Tune to signal. Same as step 1. Trouble in SW3 circuits. Isolate by steps 14, 15, 
and 16. 

14 B SW3 Tune through 
range. 

-2.7v to -3.1v Defective: WS -3 (F), WS -3 (R), WS -2 (F), WS -2 (R). 
Open: C418D, L405, C423, C418F. Shorted: C418F, 
C418D. L405, C423. 

15 D 9.0 mc. SW3 Tune to signal. Same as step 1. Detective: WS -5 (F), WS -5 (R). WS -4 (F), WS -4 (R). 

Open: L403, C410C, C414. Shorted: L403, C410C, 
C414. 

16 A 9.0 me. SW3 Tune to signal. Same as step 1. Defective: WS -7 (F), WS -7 (R), WS -6 (F), WS -6 (R). 

Open: L401, C404, C401C. Shorted: L401, C40IC, 
C404. 

SW4 CIRCUITS 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

BAND PUSH 
BUTTON 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

17 A 12.0 mc. SW4 Tune to signal. Same as step 1. Trouble in SW4 circuits. Isolate by steps 18, 19, 
and 20. 

18 B SW4 Tune through 
range. 

-3.3v to -3.6v Defective: WS -3 (F), WS -3 (R), WS -2 (F), WS -2 (R). 
Open: C41BE, C424, L405. Shorted: C418E, C424, 
L405. 

19 D 12.0 mc. SW4 Tune to signal. Same as step 1. Defective: WS -5 (F). WS -5 (R), WS -4 (F), WS -4 (RI. 

Open: C413, L403. Shorted: C413, L403. 

20 A 12.0 mc. SW4 Tune to signal. Same as step 1. Defective: WS -7 (F), WS -7 (R), WS -6 (F). WS -6 (R). 
Open: C403, L401. Shorted: C403, L401. 

SW5 CIRCUITS 
r21 A 15.0 mc. SW5 Tune to signal. Same as step 1. Trouble in SW5 circuits. Isolate by steps 22, 23, 

and 24. 

22 B SW5 Tune through 
range. 

-3.9v t0 -4.0v Defective: WS -3 (F), WS -3 (R), WS -2 (F). WS -2 (R). 
Open: C425, L405. Shorted: C425, L405. 

23 D 15.0 mc. SW5 Tune to signal. Same as step 1. Defective: WS -5 (F), WS -5 (R), WS -4 (F), WS -4 (R). 
Open: C412, L403. Shorted: C412, L403. 

24 A 15.0 mc. SW5 Tune to signal. Same as step 1. Defective: WS -7 (F), WS -7 (R), WS -6 (F), WS -6 (R). 
Open: C402, L401. Shorted: C402. L401. 

©John F. Rider 
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MODEL CR -10 
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MODEL CR -12 

TROUBLE SHOOTING 
Section 1 

Make the tests for this section with a d -c voltmeter, 
connecting the leads between the chassis (test point C) 
and the test points indicated in the chart. The voltage 
readings given were taken with a 20,000 -ohms -per -volt 
meter. 

Turn on the power and depress the manual -tuning 
button. Turn the volume control to minimum, and the 
tone control fully counterclockwise. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 2; if not, isolate 
and correct the trouble in this section. 

Bottom View, Showing Section 1 Test Points 

STEP 
TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 
8 

192v 
6.6v 

Trouble in this section. Isolate by the following tests. 

2 8 6.6v No voltage 
Low voltage 

Open: F100, SI00, L100, L101. 
Weak battery. leaky: C109, C101, C102, C103. 

3 D 250v No voltage 
Low voltage 

High voltage 

Open: T100. Shorted: T100, CI04, C105A. Defective: VB100, 6X4. 
Leaky: C105A. Defective: 6X4, VB100. Shorted: C1058, T100. 
Open: C105A, T100. 
ppen: R102, R210', T200'. 

4 E 237v No voltage 
Low voltage 
High voltage 

Open: R102. Shorted: C105B. 
Leaky: C105B. Changed resistance: R102. Shorted: C207'. 
Open: 5103, 5210'. 

5 A 192v No voltage 
Low voltage 

Open: R103. Shorted: C105C. 
Leaky: C105C. Changed resistance: R103. 

Listening Test: Abnormal hum or hash may be caused by open C105B or C105C. 

This part, located in another section, may cause abnormal indication in this section. 

TROUBLE SHOOTING 
Section 2 

For the tests in this section, use an audio -frequency 
signal generator. Connect the generator ground lead to 
the chassis, test point C; connect the output lead through 
a .1-mf. condenser to the test points indicated in the 
chart. 

Depress the manual -tuning button. Turn the volume 
control to maximum, and the tone control fully coun- 
terclockwise. Adjust the signal -generator output as re- 
quired for each step. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 3; if not, isolate 
and correct the trouble in this section. 

C207 
(PART OF 
C705) 

Bottom View, Showing Section 2 Test Points 

STEP 
TEST 

POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak signal 
input. 

Trouble in this section. Isolate by the following tests. 

2 B 
(Remove 

6C4 

Loud, clear signal with strong signal 
input. 

Defective: 7C5, LS200. Open: L200, R209, R210, T200. Leaky: 
C206. Shorted: C206, C207. 

3 D 
(6C4 

removed 

Same as step 2. Defective: 7C5. Shorted: C205. Open: C205, R208. Leaky: C205. 

4 E 
(Replace 

6C4) 

Loud, clear signal with moderate signal 
input. 

Defective: 6C4. Open: 5205, R206, R207. Leaky: C204. Shorted: 
C204, C203, C202 (rotate through range). 

5 F Same as step I. Open: 5203, 5204, C204. Defective: 6AV6. 

6 A Same as step I. Open: R200 (rotate through range), C201, R201. Defective: PL100', 
J100', or cable. 

Listening Test: Distortion may be caused by leaky or shorted C201, or by open R203. 
' This part, located in another section, may cause abnormal indication in this section. 

o John F. Rider 
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PHILCO PAGE 20-9 
MODEL CR -12 

TROUBLE SHOOTING 
Section 3 

For the tests in this section, use an r -f signal genera- 
tor, with modulated output, set at 455 kc. Connect the 
generator ground lead to the chassis, test point C; con- 
nect the output lead through a .1-mf. condenser to the 
test points indicated in the chart. 

Depress the manual -tuning button. Turn the volume 
control to maximum, and the tone control fully counter- 
clockwise. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4; if not, isolate 
and correct the trouble in this section. 

Since the circuit location of test point A for this sec- 
tion is the same as that of test point B for Section 4, 
the effectiveness of step 1 as a master check is depend- 
ent upon the condition of certain parts in Section 4; 
these parts are listed below under "POSSIBLE CAUSE 
OF ABNORMAL INDICATION." 

6X4 

7C5 

6C4 

7C5 

68.46 

68E6 

Bottom View, Showing Section 3 Test Points 

STEP TEST 
POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loputud,. clear signal with weak signal 
in 

Trouble in this section. Isolate by the following tests. 

2 B Loud, clear signal with moderate signal 
input. 

Open, shorted, or misaligned: 2301. Defective: 6ßA6, 6AV6 
(diode section). Open: 5300, R301, 8302. Shorted: C302, C303, 
C304. 

3 A Loud, clear signal with weak signal 
input. 

Defective: 6BE6'. Open, shorted, or misaligned: Z300. Open: 
R403', L403'. 

' This part, located in another section, may cause abnormal indication in this section. 

TROUBLE SHOOTING 
Section 4 

For the tests in this section, with the exception of the 
oscillator tests, use an r -f signal generator, with modu- 
lated output. Connect the generator ground lead to the 
chassis, test point C; connect the output lead through a 
.1-mf- condenser to the test points indicated in the chart. 

Turn the volume control to maximum, and the tone 
control fully counterclockwise. 

If the "NORMAL INDICATION" is not obtained 
in step 1(a), isolate and correct the trouble before mak- 
ing the test in step 1(b). 

6X4 

C5 

6.4v6 

6C4 

68.46 

WS -1 

Bottom View, Showing Section 4 Test Points 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

RADIO 
TUNING NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL 

INDICATION 

1(a) A 1000 kc. Manual. 
Tune to 
signal 

Loud, clear signal with 
weak signal input. 

Trouble in manual -tuning circuits; isolate 
by steps 2, 3, and 4, and correct trouble 
before proceeding. 

1(b) A Tune to 
frequency of 

each push 
button. 

Push button. 
Depress each 

button. 

Loud, clear signal with 
weak signal input. 

Trouble in push -button -tuning circuits; 
isolate by steps 5, 6, and 7. 

MANUAL -TUNING TESTS 

2 B 1000 kc. Manual. 
Tune to 
signal. 

Loud, clear signal with 
moderate signal input. 

Defective: 6BE6. Trouble in oscillator cir- 
cuit (step 3). 

3 E to D 
(Ose. test: see 
note, page 5.) 

Manual. 
Tune 

through 
range. 

Negative 2 to 4 volts Defective: 6BE6, WS2(F). Open: L403, 
L402C, C406, C407, C408, R404. Shorted 
or leaky: C406, C407, C408. Shorted: 
L403, L402C. 

4 A 1000 kc. Manual. 
Tune to 
signal. 

Loud, clear signal with 
weak signal input. 

Defective: 6BA6, WS3(R), WS3(F), WS1(F), 
WSI(R), WS2(R). Open: L404, L407B, 
L402A, 5400, 5401, R402, 5403, 5405, 
C404, C409. Shorted or leaky: C409, C405, 
C404, C401. 

PUSH -BUTTON -TUNING TESTS 

5 B Tune to 
frequency of 
each button. 

Push button. 
Depress each 

button. 

Loud, clear signal with 
moderate signal input. 

Defective: WS1(F), WS1(R). Trouble in 
oscillator circuit (step 6). 

AERIAL 
SOCKET 

©John F. Rider 
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PAGE 20-10 PHILCO 

MODEL CR -12 

PUSH -BUTTON -TUNING TESTS 

STEP 
TEST 

POINT 
SIG. GEN. 

FREQ. 
RADIO 

TUNING NORMAL INDICATION 
POSSIBLE CAUSE OF ABNORMAL 

INDICATION 

6 E to D 
(Osc. test: see 
note below. 

Push button. 
Depress each 

button. 

Negative 2 to 4 volts. Open: WS2(F). Open or shorted: L401F, 
L401G, L401H, L401I, L401J. 

7 A Tune to 
frequency of 
each button. 

Push button. 
Depress each 

button. 

Loud, clear signal with 
weak signal input. 

Defective: WS3(R), WS3(F), WSI(F), WS1(R), 
WS2(R). Open: L401A, L401B, L401C, L401D, 
L401E. Open or shorted: Z400. 

OSCILLATOR TESTS (steps 3 and 6) : Connect positive lead of high -resistance voltmeter to test point D (pin 2, cathode of 6BE6): connect 
prod end of negative lead through 100,000 -ohm isolating resistor to test point E (pin 1, oscillator grid, of 6BE6). Use suitable meter range, 
such as 0-10 volts. Proper operation of oscillator is indicated by negative voltage, 2 to 4 volts (measured with 20,000 -ohms -per volt 
meter), throughout range of manual tuning, step 3, and of push-button tuning, step 6. 

Reference 

SECTION 1 
Reference 
Symbol Description Service Part No. 
C300B Condenser, fixed trimmer, 86 mmf. Part of Z300 

Symbol Description Service Part No. C301A Condenser, fixed trimmer, 131 mmf. Part of Z301 

C100 
r f 

r -f 330 mmf. 82.133001001 Condenser,y by-pass, 
C301B Condenser, fixed trimmer, 106 mmf. Part of Z301 
C302 Condenser, cathode by-pass, .05 mf. 61-0122 

C100 Condenser, .5 m3 81-01001 1224.18 
C102 Condenser, by-pass, 330 mmf. 62-133001001 

C303 Condenser, cathode by-pass, mf. 

C103 Condenser, by-pass, .5 mf. 61-0137' 
by-pass,y-ps, mmf. C304R300 Condenser,stor, 32.234.08 

C104 Condenser, buffer, .0033 mf. 61-0115 
Resistor, by-pass, 2200 ohms cathode 66-3273340' 

C105 Condenser, electrolytic, 4 -section 61.0150 
R301R Resistor, screen dropping, 27,000sohms 66-3273340' 

C105A Condenser, filter, 20 mf., 350 v. Part of C105 
Resistor, r f1st -f, ohms 66-3273340' 

C105B 
C105C 

C106 

Condenser, filter, 10 mf., 350 v. Part ofC1OS 
Condenser, filter, 5 mf., 300 v. Part of C105 
Condenser, by-pass, .5 mf. 81-0137'2nd 

Z300302 1C 0f, including Transformer, 
C300A and C300B 

Z301 Transformer, f -f, including 
32-4160 

1100 Pilot lamp 34.2040 
C301A and C301B 32-4161 

1101 Pilot lamp 34-2040 SECTION 4 
1102 
I103 

Pilot lamp 34.2040 
Pilot C400A Condenser, d -c blocking Part of Z400 

I104 
lamp 34-2040 

Pilot lamp 34.2040 C400B Condenser, fixed padder Part of Z400 
I105 Pilot lamp 34.2040 C401 Condenser, aerial padder 63.0055' 
7100 Socket, control plug 27-6234 C402 Condenser, cathode by-pass, .05 mf. 61-0122 
7101 Socket, foot control 27-8186' C403 Condenser, a -v -c filter, .05 mf. 61-0122 
L100 Choke, "A" 32.4170 C404 Condenser, coupling, 180 mmf. 60.10205307' 
L101 Choke, "A" 32.1374-2 Condenser, r -f trimmer 63.0055' 
L102 Solenoid Part of Z100 C405 Condenser, d -c blocking, 100 mmf. 30.1224.18 
PB1 Push-button switch Part of Z101 C407 Condenser, shunt, silver mica, 380 mmf 30-1220-37 

PB2 Push-button switch Part of Z101 C408 Condenser, shunt, 54.5 mmf. 61.0149 

PB3 Push-button switch Part of Z101 C409 Condenser, d -c blocking, 180 mmf 60.10205307' 
PB4 Push-button switch Part of Z101 L400A Coil, i -f trap (series) Part of Z400 

PBS Push-button switch Part of Z101 L400B Coil, i -f trap (shunt) Part of Z400 

P86 Push-button switch Part of 2101 L401A Coil, aerial, push button Part of Z401 

PL100 Plug, control head 76.3124 L4O1B Coil, aerial, push button Part of Z401 

11100 Resistor, damping, 100 ohms 66.1104340' L401C Coil, aerial, push button Part of Z401 

11101 Resistor, damping, 100 ohms 66-1104340' L401D Coil, aerial, push button Part of Z401 

R102 Resistor, filter, 1000 ohms 66-2104340' L401E Coil, aerial, push button Part of 2401 

R103 Resistor, filter, 4700 ohms 66-2473340' L401F Coil, osc. tuning, push button Part of Z401 

S100 Switch, off -on Part of 11200 L401G Coil, osc. tuning, push button Part of Z401 

S101 Switch, muting Part of 2101 L40114 Coil, osc. tuning, push button Part of Z401 

S102 Switch, solenoid interrupter Part of Z100 L4011 Coil, osc. tuning, push button Part of 2401 
T100 Transformer, power 32-8314 L401J Coil, osc. tuning, push button Part of Z401 
VB100 Vibrator 45.6307' L402A Coil, aerial, manual (Part of Z402) 65.0443.4 
WS4(F) Wafer section (homing) Part of Z100 L402B Coil, r -f, manual (Part of Z402) 65-0443-5 
WS4(R) Wafer section (homing) Part of Z100 L402C Coil, osc., manual (Part of Z402) 65-0443.6 
Z100 Solenoid -and -wafer -switch assembly 76-2945 L403 Coil, oscillator shunt 32-4110 
Z101 Switch -and -lamp -housing assembly 76.2957 L404 Choke, spark suppressor 65-0437 

11400 Resistor, cathode bias, 220 ohms 66-1223340' SECTION 2 11401 Resistor, plate load, 10,000 ohms 66.3103340' 
R402 Resistor, grid return, 1 megohm 66-5103340' 

C200 Condenser, tone compensation, .01 mf. 11403 Resistor, a -v -c filter, I megohm 66.5103340' 
(in control head) 61-0120' 11404 Resistor, grid return, 22,000 ohms 66.3223340' 

C201 Condenser, d -c blocking, .004 mf. 61-0179' 11405 Resistor, cathode bias, 220 ohms 66.1223340' 
C202 
C203 

Condenser, tone compensation, .01 mf. 61.0120' 
Condenser, r -f bypass, 100 mmf. 30-1224-18 

Z400 Trap assembly, i -f, including C400A, 
C400B, L400A, and L400B 32.4162 

C204 
C205 

Condenser, d -c blocking, .004 mf. 81-0179' 
Condenser, d -c blocking, .01 mf. 61-0120' 

Z401 Coil assembly, 
L401A through L 0 

button, including 
76-2715 

C206 Condenser, d -c blocking, .01 mf. 61.0120' Z402 Coil assembly, manual tuner, including 
C207 Condenser, by-pass, 10 mf., 25 v. Part of C105 L402A, L402B, and L402C 76-2919 
C208 Condenser, tone compensation, .006 mf. 61-0105' WS1(F) Wafer section, r -f Part of Z100 
L200 Speaker field Part of LS200 WS1(R) Wafer section, r -f Part of Z100 
LS200 Loud -speaker , 36.1609.2 WS2(F) Wafer section, osc. Part of Z100 
11200 Volume control, 350,000 ohms WS2(R) Wafer section, osc. Part of Z100 

(in control head) 33-5557 WS3(F) Wafer section, aerial Part of Z100 
R200 Volume control (Buick special) 33-5557.1 WS3(R) Wafer section, aerial Part of Z100 
11201 Resistor, tone compensation, 15,000 ohms 

(in control head) 66.3153340' MISCELLANEOUS 
11202 Tone control, 5 megohms "A" -lead assembly 41.3187-1 

(in control head) Part of 11200 Bolt, hook 57.1340FA3 
11203 Resistor, grid return, 10 megohms 66.6103340' Braid, bonding 95.0073 
R204 Resistor, plate load, 220,000 ohms 66.4223340' Cap, lamp -housing 54.4408 
8205 Resistor, grid return, 10 megohms 66-6103340' Clip, anti -rattle spring 28-2488FA1 
11206 Resistor, cathode load 220,000 ohms 68-4223340' Clip, spring, cover grounding 57.1335 
11207 Resistor, plate load, 220,000 ohms 66.4223340' Cover, tube side 76.3015FJ21 
R208 Resistor, grid return 470,000 ohms 68.4473340' Cover, wiring side 56-4421FJ21 
R209 Resistor, grid return 470,000 ohms 66-4473340' Driver -and -shaft assembly 76.2716 
R210 Resistor, bias, 330 ohms 66.1333340' Housing assembly 76.2879F721 
T200 Transformer, output 32-8316 Knob, push-button 56.4406 

SECTION 3 Resistor, distributor 
Screen, speaker 

33.1198 
57-2385 

C300A Condenser, fixed trimmer, 107 mmf. Part of Z300 Slider assembly, manual tuner 76.2930 
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R F AMPL 
68A6 

SECTION 4 
RF AND CONVERTER CIRCUITS 
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SPECIFICATIONS 

CIRCUIT Eight -tube superheterodyne 
FREQUENCY RANGE 535-1600 kc. 
INTERMEDIATE FREOUENCY 455 kc. 
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Philco Auto Radio Model CR -12, Sectionalized Schematic Diagram, Showing Test Points 

AUDIO OUTPUT 6 watts 
POWER INPUT 8.6 amperes at 6.6 volts, d.c. 
PUSH BUTTONS Six: five station selectors and 

one manual -tuning selector 
AERIAL Any Philco auto -radio aerial 
PHILCO TUBES (8) 6BA6 (2), 6BE6, 6AV6, 

6C4, 7C5 (2), 6X4 

Circuit Description 
Philco Auto Radio Model CR -12 is an eight -tube 

superheterodyne of the universal - mounting type, de- 
signed for separate mounting of the speaker and control 
head. 

The aerial input circuit is designed for maximum re- 
duction of interference without loss of signal strength. 
Permeability tuning is used for all main circuits. Of the 
six push buttons, located on the control head, five are 
used for automatic station selection, and one selects 
manual tuning. The pilot lamps are Connected through 
the switch wafers in a series -parallel circuit; the wiring 
is so arranged that the lamp which glows above the 
push button in use is in series with the parallel combina- 
tion of the other five lamps. 

A foot switch and cable assembly (Foot Control Kit, 
Part No. 45-1545) is available for automatic tuning of 
stations by foot control; the switch cable is connected 
by plugging it into pin jack J101. 

T 
FIXED 

CONDENSER 

VAR ABLE 

.237V 

C705C 

ll. 

SYMBOLS 

fi 
T 
T 

TRIMMER ELECTROLYTIC 

J 

A tuned -r -f -amplifier stage, incorporating a 6BA6 
pentode, provides good sensitivity and selectivity. The 
6BE6 converter works into a 6BA6 i -f amplifier, which 
operates at 455 kc. 

The 6AV6 duo -diode, triode tube provides detection 
and a -v -c voltage in the diode section; the triode sec- 
tion functions as the first audio amplifier. The first -audio 
stage is coupled to the 6C4 inverter, which drives the 
two 7C5 output tubes in push-pull. Approximately six 
watts of audio power is supplied to the electrodynamic 
speaker. 

The power supply includes a non -synchronous vibrator 
and a type 6X4 rectifier. 

- 
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MODFI, CR -12 

DIAL POINTER-With tuning cable disengaged, set 
tuning -core gang to full -mesh position; turn dial of tun- 
ing control to low -frequency end until pointer stops, then 
engage tuning cable. 

ALIGNMENT 

OUTPUT METER-Connect across voice -coil termi- 
nals. 

SIGNAL GENERATOR - Connect ground lead to 
chassis; connect output lead as indicated in chart. Use 
modulated output. 

STEP 
SIGNAL GENERATOR RADIO 

CONNECTIONS FRE- 
TO RADIO QUENCY 

1 Through .05 -mi. condenser 
to aerial receptacle. 

455 kc. 

TUNING SPECIAL INSTRUCTIONS 

ADJUST 

Manual. 
1600 kc. 

Adjust, in order given, for maximum out- 
put. (TC301B and TC300B are reached 
through holes in bottom of i -f transformers.) 

TC301B 

TC301A 

TC300B 

TC300A 

2 Same as step 1. 455 kc. Any push 
button 
except 
manual 
tuning. 

Adjust for minimum output. 

TC400A 

3 Dummy aerial (see note be- 
low). 

580 kc, Manual. 
580 kc. 

Adjust for maximum output while rock- 
ing tuning control. 

TC403A 

4 

5 

Same as step 3. 1500 kc. Manual. 
Tune to 
signal. 

Adjust, in order given, for maximum out- 
put. C405 

C401 

Same as step 3. 1400 kc. Manual. 
Tune to 
signal. 

Re-engage tuning cable for correct cali 
bration. 

6 Repeat steps 3, 4. and 5 until no further improvement Is obtained. 

PROCEDURE 

RADIO CONTROLS-Turn volume control to maxi- OUTPUT LEVEL-During alignment, adjust signal - mum, and tone control fully counterclockwise; use push generator output to maintain output -meter indication buttons as directed in chart. below 1 volt. 

7 
After reinstalling radio In car, adjust C401 (manual tuning only) for maximum output while tuned to weak station near 
1400 kc. Re-engage tuning control for correct dial calibration. 

DUMMY AERIAL: Connect generator output lead through 30 -maxi, condenser 
between aerial receptacle and chassis. 

SETTING PUSH BUTTONS 

Each adjusting rod controls ganged tuning cores for both 
aerial and oscillator circuits, so that only a single adjustment is 
required for a given frequency. The ganged tuning cores are 
adjusted by turning the bakelite knobs, numbered 1, 2, 3, 4, and 
5, located on the front of the radio. 

1. Use an r -f signal generator to furnish test signals at the 
approximate frequencies of the desired stations. Connect the 
generator ground lead to the chassis. Connect the output lead 
through a 30-mmf. condenser to the aerial receptacle; connect 
another 30-mmf. condenser between the aerial receptacle and 
the chassis. 

2. Turn on the power, set the volume control to maximum. 
and turn the tone control fully counterclockwise. 

3. Starting with the lowest frequency desired, set the signal 
generator, depress push button No. 1 on the control head, and 
adjust knob No. 1 on the radio for maximum output. Repeat 
the procedure for buttons 2, 3, 4, and 5. 

4. After the radio is installed in the car, and the aerial 
connected, allow a fifteen -minute warm-up period, then read- 
just the tuning for each button while listening to the station 
for which the adjustment is being made. 

to aerial receptacle: connect another 30-mmf. condenser 

C404 

TROUBLE - SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, with test points specified for each 
section; these sections and test points are indicated in 
the schematic diagram. The trouble -shooting procedure 
given for each section includes a simplified test chart 
and a bottom view of the chassis showing the locations 
of the test points and the components of that section. 

In each chart, the first step is a master, check for de- 
termining whether trouble exists in that section, without 
going through the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" in 
any given step indicates trouble within the circuit under 
test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring 
tube electrode voltages; third, measuring circuit resist- 
ances; fourth, substituting condensers. The trouble re- 
vealed should be corrected before testing further. 

(L4 02A, L402B, L402C) 

T100 
(C101 UNDER 

COVER) 

VB100 

1 2 3 4 5 

L401J L401I L401H L401G L401F 
L401E L4010 L401C L4015 L401A 

Top View, Showing Trimmer and Tuning -Core Locations 

Preliminary Checks 

To avoid possible damage to the radio, the following 
preliminary checks should be made before turning on 
the power: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sock- 
ets, and look for any broken or shorted connections, 
burned resistors, or other obvious sources of trouble. 

2. Measure the resistance between B-1-- (pin 7 of the 
6X4 rectifier) and the radio chassis (test point C), with 
the ohmmeter polarity such that the highest resistance 
reading is obtained. If the reading is lower than 5000 
ohms, check condensers C105A and C105B for leakage 
or shorts. 

The resistance value above, which is much lower than 
normal, is not intended as a quality check of these con- 
densers; the value given is the lowest at which the recti- 
fier will operate safely while the voltage tests of Section 
1 are performed. 

3. If a fuse is blown, check the vibrator before install- 
ing a new fuse. 

4. If the vibrator is defective, check C104 before 
installing a new vibrator. 
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PHILCO PAGE 20-15,16 
MODEL 4.9 -906 

SECTION 4- R F AND CONVERTER 
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Figure 6. Philco Radio Model 49-906, Sectionalized Schematic Diagram, Showing Test Points 
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PAGE 20-17, 18 PHILCO 

MODEL 49 -906 

3 

AM ALIGNMENT CHART 
SIGNAL GENERATOR 

CONNECTION 
TO RADIO 

Ground lead to 
B-, test point 
B; output lead 
through .1-mf. 
condenser to 
terminal 1 of 
TB400. 

Radiating loop 
(see note be- 
low) . 

Saine as step 2. 

DIAL 
SETTING 

455 kc. 

1600 kc. 

1500 kc. 

DIAL 
SETTING 

1500 kc. 

SPECIAL INSTRUCTIONS 

Adjust each trimmer, in order given, for maximum 
output. Do not repeat ádjustments. 

Adjust for maximum output. 

Adjust for maximum output. 

ADJUST 

TC305B-3rd i -f see. 

TC305A-3rd i -f pri. - 

TC30313-2nd i -f sec. 

TC303A-2nd i -f pri. - 

TC301B-Ist i -f sec 

TC301A-Ist i -f pri. 

C401B-BC ose. - 

C401A-BC aerial - 

RADIATING LOOP: Make up a six -to -eight -turn, 6 -inch diameter loop, using insulated wire; connect to the ignal-generator leads 
and place near the radio loop. 

FM ALIGNMENT CHART 
Figure 8. Top View, Showing AM Trimmer Locations 1P. 

STEP 

SIGNAL GENERATOR RADIO 

CONNECTION 
TO RADIO 

Through .1-nif. 
condenser to pill 
1 of 6BJ6, 1st if 
amplifier. 

DIAL 
SETTING 

DIAL 
SETTING SPECIAL INSTRUCTIONS 

ADJUST 

mc. 88 inc. 

Adjust for maximum reading on alignment indi- 
cator. Attenuate signal generator to maintain 
reading of approximately 10 volts. Repeat ad- 
justments until no further improvement is noted. 
After this step, do not disturb any of these 
trimmers except as directed in step 3. 

TC304B-3rd i -f sec. 

TC304A-3rd i -f pri. 
TC302B-2nd i -f sec. 

TC302A-2nd i -f pri. 

Through .1-mf. 
condenser to pin 
8 of 14F8. 

9.1 nic. 88 inc. 

Adjust for maximum reading on alignment indi- 
cator. Repeat adjustments until no further im- 
provement is noted. Do not disturb these 
trimmers after this step. 

TC300B-1st i -f sec. 

TC300A-Ist i -f pri. 

Sanie as step 2. 9.1 nie. 88 nie. 

To terminal 1 of 
J400. 

Saine as step 4. 

Sanie as step 4. 

105 inc. 

105 inc. 

105 we. 

105 mc. 

105 mc. 

105 mc. 

Adjust for minimum reading on output meter. This 
adjustment is critical; repeat to make sure it is 
correct. 

NOTE: TC305A, TC3048, TC303A, TC302A, TC301A AND TC300A ARE AVAILABLE FROM UNDERSIDE OF CHASSIS. 

TC304B-3rd i -f sec. -- 

Adjust for maximum reading on alignaient indi- 
cator. 

Saale as step 4. Rock tuning control. 

Saine as step 4. 

C400C-FM ose. 

C400B-FM r -f 

C400A-FM aerial 

7 

8 

Same as step 4. 92 inc. 92 mc. Same as step 4. See note on page 10. 

Same as step 4. 92 mc. 92 Inc. Saine as step 7. 

L403-FM osc. (tracking) -+ LOCATED 

L402-FM r -f (tracking) -'7UNDERSIDE 
-tOF CHASSIS 

Same as step 4. 92 mc. 92 mc. Same as step 7. L401-FM aerial 
(tracking) 

IO Repeat steps 4 through 9 until no further improvement is obtained. 

50A5 

05 C425 
OUTPUT METER CONNECTIONS 

LOOP CON ' ECTIONS 

Figure 9. Top View, Showing FM Trimmer Locations TP 

t 
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PHILCO PAGE 20-19 

Circuit Description 
Philco Radio Model 49-906 is an eight -tube super- 

heterodyne which provides reception on the standard - 
broadcast band and on the FM band. A built-in high - 
impedance loop is used as the aerial on the broadcast band 
and the line cord is used as the aerial on the FM band. 
These aerials normally provide adequate signal pickup; if 
additional pickup is required, Philco Dipole Aerial, Part 
No. 45-1462, may be used. When connecting the dipole 
aerial, disconnect the black lead from terminal 2 of TB400, 
and attach it to pin 1 of the dipole -aerial plug which fits 
into J400. No additional coupler is required. 

To eliminate complicated switching and to provide 
greater stability and gain on both bands, separate converter 
tubes are used for broadcast and FM reception. A 12AU6 
high -gain pentode is used as a tuned r -f amplifier on the 
FM band. The output of this stage is fed to a 14F8 dual 
triode which functions as the converter for the FM signal. 
A 12AU7 dual triode is used as the converter for the broad- 
cast signal. Band switching is accomplished by means of 
a single -wafer switch, which connects the B+ voltage to 
the proper mixer plate. 

6BJ6 type tubes are used in the two i -f -amplifier stages. 
Two sets of i -f transformers are used; one set is tuned to 
i55 kc. for standard broadcast, and the other set is tuned 
to 9.1 mc. for FM. The use of two sets of transformers 
makes better shielding possible, so that undesirable beat 
signals and interaction between transformers are eliminated. 

Two diode sections of the 19T8 triple -diode -triode are 
used in a ratio detector circuit for detection of FM signals. 
The other diode section is used in a half -wave rectifier cir- 
cuit for detection of standard -broadcast signals and to pro- 
vide a -v -c voltage. 

The triode section of the 19T8 is employed as the first 
audio amplifier, and is resistance -coupled to the 50A5 out- 
put tube, which supplies an audio output of approximately 
one watt to the permanent -magnet dynamic speaker. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, as follows: 
Section 1-the power supply 
Section 2-the audio circuits 
Section 3-the i -f, detector, and a -v -c circuits 
Section 4-the r -f and converter circuits 

MODEL 49 -906 
Test points are specified for each section, and are indi- 

cated in the sectionalized schematic diagram. The trouble- 

shooting procedure given for each section includes a sim- 
plified test chart and a bottom view of the chassis showing 
the locations of the test points and the components of that 
section. 

In each chart, the first step is a master check for deter- 
mining whether trouble exists in that section, without going 
through the entire chart. 

Failure to obtain the "NORMAL INDICATION" in 

any given step indicates trouble within the circuit under 
test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring. 
tube electrode voltages; third, measuring circuit resist- 
ances; fourth, substituting condensers. The trouble revealed 
should be corrected before testing further. 

SPECIFICATIONS 
CABINET Plastic 

CIRCUIT Eight -tube superheterodyne 
FREQUENCY RANGES 

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

AUDIO OUTPUT 1 watt 

OPERATING VOLTAGES 105-120 volts, a.c. or d.c. 

POWER CONSUMPTION 40 watts 

AERIALS Built-in loop and FM line 
cord; provisions for connec- 
tion of external aerial 

INTERMEDIATE 
FREQUENCIES 

AM 455 kc. 
FM 91 mc. 

PHILCO TUBES (8) 121U6, 12AU7, 14F8, 6BJ6- 
(2), 19T8, 50A5, 117Z3 

REPLACEMENT PARTS LIST 
NOTE: An asterisk (*) indicates a general replacement item. The part numbers of these items may 
not be identical with those on factory parts; also, the electrical values of some replacement items 
may differ from the values given in the schematic diagram and parts list. The values substituted in 
any case are so chosen that the operation of the radio will be either unchanged or improved. When 
ordering replacements, use only the ' Service Part No." 

SECTION 1 

POWER SUPPLY 
Reference Symbol Description Service Part No. 

C200 
C201 

SECTION 2 

AUDIO CIRCUITS 
Condenser, d -c blocking, .02 mf. 
Condenser, d -c blocking, .006 mf. 

61-0108* 
45-3500-7* 

C100 Condenser, r -f by-pass, 100 mmf. 62-110009001 C202 Condenser, plate by-pass, 100 mmf 62-110009001 
C101 Condenser, r -f by-pass, 100 mmf. 62-110009001 C203 Condenser, d -c blocking, .006 mf. 45-3500-7* 
C102 Condenser, r -f by-pass, .01 mf. 61-0120* C204 Condenser, tone compensation, .01 mf. 61-0120* 
C103 Condenser, electrolytic, 3 -section 30-2568-10 C205 Condenser, r -f by-pass, 100 mmf. 62-110009001 

C103A: Condenser, filter, 40 mf. Part of C103 C206 Condenser, electrolytic, cathode by-pass, 
C103B: Condenser, filter, 70 mf. Part of C103 25 mf. 45-3001* 
C103C: Condenser, filter, 40 mf. Part of C103 C207 Condenser, tone compensation, .02 mf. 61-0108* 

C104 Condenser, line filter, .04 mf 45-3500-2 C208 Condenser, r -f by-pass, .01 'mf 61-0120* 
I100 Panel lamp, 110v, screw base 34-2605* 1200 Socket, FM test 27-6180 
L100 Choke, filament, 100 millihenries 32-4143-4 LS200 Loud -speaker, PM 36-1615-2 
R100 Resistor, filter, 220 ohms 661225340* R200 Volume control, 2 megohms 45-5019 
R101 Resistor, filter, 470 ohms 66-1474340 R201 Tone control (with a -c switch), 500,000 ohms. 45-5009 
S100 Switch, power Part of R201 R202 Resistor, plate load, 470,000 ohms 664473340* 
W100 Line cord and plug (incl. FM line aerial) 41-3755-19* R203 Resistor, grid return, 470,000 ohms 66-4473340* 

R204 Resistor, cathode bias, 220 ohms 66-1224340* 
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PHILCO PAGE 20-21 

MODEL 1j9-906 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before turning on the 
power: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sockets, 

.and look for any broken or shorted connections, burned 
resistors, or other obvious indications of trouble. 

2. Measure the resistance between B+ (pin 6 of the 
117Z3) and B-, test point B. When the ohmmeter leads 

are connected in the proper polarity, the highest resistance 
reading will be obtained. If the reading is lower than 
1250 ohms, check condensers C102, C103A, C103B, and 
C103C for leakage or shorts. This resistance value, which 
is much lower than normal, does not represent a quality 
check of these condensers; it is the lowest value which will 
permit the rectifier to operate safely while the voltage 
checks of Section 1 (power supply) are performed. 

3. If the 50A5 tube or the 6BJ6 (2nd i -f amplifier) 
tube is burned out, check condenser C314 for a short be- 
fore installing a new tube. 

Important! 
To avoid altering FM operation, special care should be used in replacing any 

part. Replacement parts should be placed in the same physical positions as the original 
parts; connections should be of the same length, and should be soldered to the same 
points. The placement or length of leads should not be changed. 

Section 1 TROUBLE SHOOTING 

POWER SUPPLY 

Make the tests for this section 
with a d -c voltmeter. Connect the 
negative lead to B-, test point B; 
connect the positive lead to the test 

points indicated in the chart. The 
voltage readings given were taken 
with a 20,000 -ohms -per -volt meter, 

at a line voltage of 117 volts, a -c. 

Set the volume control to mini- 
mum, turn the tone control fully 
clockwise, and set the band switch 
to the broadcast position. 

If the "NORMAL INDICA- 
TION" is obtained in step 1, pro- 
ceed with the tests for Section 2 

(audio circuits) ; if not, isolate and 

correct the trouble in this section. 
Figure 1. Bottom View, Showing Section 1 Test Points 

STEP TEST POINT NORMAL 
INDICATION 

ABNORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 95 volts Trouble in this section. Isolate by the following tests. 

2 C 100 volts No voltage 

Low voltage 

High voltage 

Defective: 117Z3. Open: W100, S100. Shorted: C103A, C103B, 
C102. 

Defective: 117Z3. Leaky: C103A, C103B, C103C. Shorted: 
C103C. 

Open: R100, R101, T200*, R2045. 

3 D 118 volts No voltage 
Low voltage 
High voltage 

Open: R100. Shorted: C103B. 
Increased value: R100. Leaky: C103B. Shorted: C103C. 
Open: R101, T2005, R2045. 

4 A 95 volts No voltage 
Low voltage 

Open: R101. Shorted: C103C. 
Leaky: C103C. Increased value: R101. Shorted: C3125, C311°', 

C3175, C4195, C4065, C3155, C3185, 0411*. 

Listening Test: Abnormal hum may be caused by open C103A, C103B, or C103C. 

* This part, located in another section, may cause abnormal indication in this section. 

o John F. Rider 
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MODEL )+9 -906 

Section 2 TROUBLE SHOOTING 
AUDIO CIRCUITS 

For the tests in this section, use an audio -frequency sig- 
nal generator. Connect the generator ground lead to B-, 
test point B; connect the output lead through a .1-mf. con- 
denser to the test points indicated in the chart. 

Set the volume control to maximum, and turn the tone 
control fully counterclockwise. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with the tests for Section 3 (i -f, detector, and 
a -v -c circuits) ; if not, isolate and correct the. trouble in 
this section. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
moderate generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear output with strong 
input. 

Defective: 50A5. Shorted: LS200, T200. Open: R203, R204, C205, 
LS200, T200. Shorted or leaky: C202, C204, C205, C206, C207. 

3 D Loud, clear output with moderate 
input. 

Defective: 19T8. Open: R205, R202, C202. Shorted or leaky: 
C202, C203 (rotate R201 through range). 

4 A Loud, clear output with moderate 
input. 

Open: R200 (rotate through range), C200, C201. Shorted or 
leaky: C200, C201. 

l.iste ling Test: Distortion may he caused by leaky C200, C201 or C202. 

Figure 2. Bottom View, Showing Section 2 Test Points 

Section 3 TROUBLE SHOOTING 
I -F, DETECTOR, AND A -V -C CIRCUITS 

AM Circuits 

For the tests of the AM circuits, use an r -f signal gen- 
erator, with modulated output, set at 455 kc. Connect the 
generator ground lead to B-, test point B; connect the 
output lead through a .1-mf. condenser to the test points 
indicated in the chart. 

Set the volume control to maximum, and turn the tone 
control fully counterclockwise. Set the band switch to the 
broadcast position, and rotate the tuning control until the 
tuning gang is fully meshed. 

If the "NORMAL INDICATION" is obtained in step 
I, proceed with the tests for the FM circuits; if not, isolate 
and correct the trouble in the AM circuits. 

Since test point A for the AM circuits is placed at the 
grid of the 12AU7 mixer in Section 4, the effectiveness of 
step 1 as a master check is dependent upon the condition of 
certain parts in Section 4. These parts are listed below under 
"POSSIBLE CAUSE OF ABNORMAL INDICATION." 

o John F. Rider 
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Section 3-Cont. TROUBLE SHOOTING 
AM Chart 

PHILCO PAGE 20-23 
MoWT, ..9 -906 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak generator input. 

Trouble in AM circuits. Isolate by the following tests. 

D Loud, clear output with moder- 
ately strong input. 

Defective: 19T8, 6BJ6 (2nd i -f amplifier). Open: R307, R308, 
R309, R311, R312, L305B, C317, L305A, L304A, WS. Shorted or 
leaky: C316, C317, C315. Shorted: L305A, L305B, WS. 

3 E Loud, clear output with moderate 
input. 

Defective: 6BJ6 (1st i -f amplifier). Open: R301, R302, R304, 
R305, R306, C311, C313, L302A, L302B, L303A, L303B. Shorted 
or leaky: C311, C313, C308. Shorted: L303A, L303B. 

4 A Loud, clear output with weak in- 
put. 

Defective: 12AU7*. Open: R411*, R413*, R4095, L300A, L300B, 
L301A, L301B, WS. Shorted or leaky: C4245, C410*. Shorted: 
L301A, L301B, L301C, WS. 

Listening Test: Hum and distortion may be caused by shorted or leaky C309, C310, C314, C321, C320, C323, C307, C4205, C4216, 
C4226, C4235, C100*, C101*. 

* This part, located in another section, may cause abnormal indication in this section. 

FM Circuits 
For the tests of the FM circuits, 

use an AM r -f signal generator, set 
at 9.1 mc. Connect the generator 
ground lead to B-, test point B; 
connect the output lead through a 
.1-mf. ccndenser to the test points 
indicated in the chart. Detune the 
generator frequency to one side or 
the other until a satisfactory test 
signal is obtained. 

Set the band switch to the FM 
position; set the other radio controls 
as directed under AM CIRCUITS. 

The parts which were found to 
be satisfactory for AM operation, 
with the exception of those indi- 
cated in the chart, will usually be 
satisfactory for FM operation. 

The best indication of satisfac- 
tory FM -detector operation is the 
ability of this circuit to take the alignment properly (see page 10). 

17406 

5CÁ5 

are 
TCJOSA 

C304 AND C306 ARE N 7304 

[JÚ6 

/7A07 

Figure 3. Bottom View. Showing Section 3 Test Points 

11.64,6 

If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 4 (r -f and converter cir- 
cuits) ; if not, isolate and correct the trouble in the FM circuits of this section. 

Since test point C for the FM circuits is placed at the grid of the 14F8 mixer in Section 4, the effectiveness of step 1 

as a master check is dependent upon the condition of certain parts in Section 4. These parts are listed below under "POS- 
SIBLE CAUSE OF ABNORMAL INDICATION." 

FM Chart 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 C Loud, clear speaker output with 
weak generator input. 

Trouble in FM circuits. Isolate by the following tests. 

2 D Loud, clear output with strong 
input. 

Defective: 6BJ6 (2nd i -f amplifier), Z304, 19T8, WS. Misaligned: 
Z304. Open: R312, R313, R314, C320, C319, C318, C304, C306, 
C323, L306. Shorted or leaky: C3I9, C320, C304, C306, C323. 

3 E Loud, clear output with moderate 
input. 

Defective: 6BJ6 (1st i -f amplifier). Misaligned: Z302. Shorted: 
L302A, L302B. 

4 C Loud, clear output with weak in- 
put. 

Defective: 14F8*. Open: R300, R4065, R407*, R405*, IA04*, 
L300A, WS. Shorted or leaky: C4185, 0419*. Shorted: L300A, 
L300B, WS. 

* Thi part, located in another section, may cause abnormal it diration in this section. 

e John F. Rider 
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Section 4 TROUBLE SHOOTING 
R -F AND 

CONVERTER 

CIRCUITS( C AM Circuits 
For the tests of the AM circuits, use an r -f 

A 
7Bá00 OOiO Ja00 

' 
E D T. ('0, 

signal generator, with modulated output. Con- 
lead B-, I nect the generator ground to test pointU 

B; connect the output lead through a .1-mf. 
condenser to the test points indicated in the 
chart. 

Set 

'oo., d.f 
o ' " -, ,, 6BJ° i= 

E 

BJ6 
® 

" 
the volume control to maximum, turn 

`' the tone control fully counterclockwise, and set 
the band switch to the broadcast position. `0:.a <-411K 

m t ! _ 

h 
If the "NORMAL INDICATION" is ob- 

tamed in step 1, proceed with the tests for the 
t;,% 

Abele' 
G ` -. FM circuits; if not, isolate and correct the 

trouble in the AM circuits. 
( A 

L'o 
Al I 

cté F cun'°F° 

I 

rra:'1'i r 
c 

FM Circuits 
Before proceeding with the tests for the FM 

circuits, set the band switch to the FM position. 
If "NORMAL INDICATION" 

u . _ 

I 

c - 
12A06 I the is ob- 

in further ` tained step 1, tests should be unnec- 
essary; if not, isolate and correct the trouble 

. O . 
° F-5398 

in the FM circuits. If the trouble is not re- - 
vealed by the tests for the FM circuits, check 
the alignment. Figure 4. Bottom View. Showing Section 4 Test Points 

AM Chart 

STEP TEST POINT SIG. GEN. 
FREQUENCY 

RADIO 
TUNING 

NORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 

I 

A 1000 kc. 1000 kc. Loud, clear speaker 
output with weak 
generator input. 

Trouble in AM circuits. Isolate by the follow - 
ing tests. 

2 D 1000 kc. 1000 kc. Loud, clear output 
with moderate in- 

Defective: 12AU7, oscillator circuits. Shorted: 
C424, C410, WS. Open: R409, R411, R413, WS. 

3 E to B 
(Ose. test; see 
note below.) 

Rotate through 
range. 

Negative 2 to 4 
volts. 

Defective: 12AU7. Open: R408, L404, C408, 
R410, C407. Shorted or leaky: C408, C409, 
C400, C401B. 

4 

t 

A 1000 kc. 1000 kc. Same as step 1. Open: L400, C417, L405. Shorted: C400, C401A, 
C425. 

OSCILLATOR TEST Connect the positive lead of a h'gh-resistance voltmeter to B-, test point B; connect the prod end of the 
negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 2 of 12AU7), test point E. Use a suitable meter 
range, such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage within the range given in the chart 
(measured with a 20,000 -ohms -per -volt meter) throughout the tuning range. 

FM Chart 

STEP 
TEST POINT SIG. GEN. 

FREQUENCY 
RADIO 

TUNING 
NORMAL 

INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 C 95 mc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in FM circuits. Isolate by the follow - 
ing tests. 

2 
, 

F 95 mc. Tune to signal. Loud, clear output 
with moderate in- 
put. 

Defective: oscillator circuits, 14F8. Open: C418, 
R406, R407, R405, L408, L402. Shorted: C418, 
C400, C400B, C419, C416, L402. 

. 3 G to B 
(Ose. test; see 
note below.) 

Tune through 
range. 

Negative 1 to 2.5 
volts. 

Defective: 14F8. Open: R404, L408, L407, R403, 
C413, C415, L403. Shorted: C400, C400C, 
C413, C415, C414; C412, L403, L407. 

4 II 95 mc. Tune to signal. Loud, clear output 
with weak input. 

Defective: 12AU6. Open: L406, R402, R401, 
R400, C411, C406, C418, R412, L402. Shorted: 
C405, C406, C411, C400, C400B, C404, L402. 

5 C 95 inc. Tune to signal. Loud, clear output 
with weak input. 

Open: C402, C404, R412, L402. Shorted: C404, 
C400, C400A, L402. 

OSCILLATOR TEST Connect the positive lead of a h'gh-resistance voltmeter to B,, test point B; connect the prod end of 
the negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 1 of 14F8), test point G. Use a suitable meter 
range, such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage within the range given in the chart 
(measured with a 20,000 -ohms -per -volt meter) throughout the tuning range. 

c John F. Rider 
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45-8750 (25 FT SPOOL) 
CONDENSER DIAL CORD 

15 3/8 

MODEL 49 -906 

Figure 5. Drive -Cord Installation Details 

TONE CONTROL 
OFF -ON 

SWITCH 

37 1732" 

VOLUME 
CONTROL BAND 

SWITCH 
TUNING 
CONTROL 

POINTER DIAL CORD 

45-8750(25 FT SPOOL) 

ALIGNMENT OF AM CIRCUITS 

Make alignment with loop aerial connected to radio. The AM alignment should be completed before the FM alignment is made. 

DIAL POINTER-With tuning condenser fully meshed, adjust dial pointer to coincide with index mark at low -frequency end of 

dial. See "CALIBRATING DIAL BACKPLATE" for method of measuring backplate for index and calibration marks. 

OUTPUT METER-Connect between terminal 3 (voice -coil connection) of aerial terminal panel TB400 and chassis. 

AM SIGNAL GENERATOR-Connect as indicated in chart. Use modulated output. 

OUTPUT LEVEL-During alignment, signal -generator output must be attenuated to maintain radio output below 1.25 volts, as 

read on output meter. 

CONTROLS-Set volume control to maximum, turn tone control fully counterclockwise, and set band switch to broadcast position. 

ALIGNMENT OF FM CIRCUITS Align the AM Circuits first 
OUTPUT METER-Connect between terminal 3 (voice -coil connection) of aerial terminal panel TB400 and chassis.. 

ALIGNMENT INDICATOR-Connect negative lead of a 20,000 -ohms -per -volt, d -c voltmeter to pin 2 of 19T8 tube; connect posi- 

tive lead to B-, test point in Section 2. Use 10 -volt range. 

AM SIGNAL GENERATOR-Generator must have sufficient output to give a reading of at least 8.5 volts on alignment indicator. 

Connect generator ground lead to B-, test point B; connect output lead as indicated in chart. Use modulated output. 

CONTROLS-Same as for alignment of AM circuits, except set band switch to FM position. Allow radio and signal generator to 

warm up for at least 15 minutes before making alignment. 

NOTE: Cheek resonance of coils L401, L402, and L403 by inserting each end of a powdered -iron tuning core, such as Philco Part 

No. 56-6100, in the coils. If the signal strength increases when the iron end is inserted, compress the turns slightly. If the signal 

strength increases when the threaded brass end is inserted, spread the turns slightly. If the signal strength decreases when either 
the iron or the brass end is inserted, no further adjustment is necessary. Do not spread or compress turns of coil excessively; only 

a small change is required at these high frequencies. 

CALIBRATING DIAL BACKPLATE 

When the radio chassis has been removed from the cabinet, 
dial calibration and alignment points may be marked on the 
dial backplate below the pointer. 

The method of measuring for these points is illustrated in 
figure 7. Hold a ruler against the dial backplate, with the start 

DIAL BACK PLA I t INDEX MARK 

of the ruler at the reference line shown, and mark pencil dots 
at the proper points for the required frequency settings. 

After installation of the chassis in the cabinet, the dial 
pointer should be moved to coincide with the index mark on 
the dial. Coincidence of the pointer and index mark should 
occur with the tuning condenser fully meshed. 

IA 

1RE0. MOD. 88 90 92 94 96 98 102 104 106 108 

0111. . . . . .., ., 

.55 60 70 80 100 130 160 STD. B'DC'ST 

1111111111111 
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1111111 j 1111111 

12 
1111 r¡11111111 

1 3 
111111111111111 

4 
T19111111 

5 
I1 P11111111 ITN! 

6 
Il l'11I' 

8 
11 I111111111I1 

9 
1111111II111111 

IO 
Figure 7. Dial-Backplate Calibration Measurements 
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PHILCO PAGE 20-33 

MODEL P4635 

REPLACEMENT PARTS LIST 

NOTE: Parts marked with an asterisk (*) are general 
replacement items, and the part numbers will not be 
identical with those used on factory assemblies. Use 

SECTION 1 

Reference No. Description Service Part No. 

C100 Condenser, .5 mf. _......__._.._____ _ ................61-0137* 

C101 Condenser, 250 mmf . .............................___..._...._..................._.._._...60-10245307* 

C102Condenser, .5 ml....................................................... -....._......---._........_...............61.0137* 

C103 Condenser, 250 mini.._._._...60-1 02 4 5 307* 

C104Condenser, .5 mf . ................................................_..........._......-_..._...................61-0137* 

C105Condenser, 250 mmf. ......_.........._..._.._......_.._......_..,....._......._..._._......60-10245307* 

C106Condenser, .005 mf . .......................................__....._.._._..__.............................61-0153* 

C107 Condenser, electrolytic ......._..._._ .............___...__........_...._..._-.___............_.61-0150+ 

C107A: condenser, 20 mf . ...................._........._......_.......__............Part of C107 

C10713: condenser, 10 mf. ..........._........_......_..._..._ ..........................Part of C107 

C107C: condenser, 5 mf. ..............._.............._._..._................._._._.......Part of C107 

F100 
I100 
L100 
L101 
L102 
R100 
R101 
R102 
R103 
R104 
S100 
S101 
T100 
VB100 

C200 
C201 
C202 
C203 
C204 
L200 

'LS200 
R200 
R201 
R202 
R203 
R204 
R205 
T200 

Lamp, pilot .........................._..._.._.._........_....._......_.........................-<vv-. 

Choke, "A" ..... ..............._..._..............................._....32 -1644 

Choke, vibrator __.._..__._........._... -_.__..._.._._._..._........_........._..........._..........65 -0151 

Coil, solenoid _........-.._..__.._._..._....._....._.........._....._......._..._......__._ ..................65-0360 

Resistor, 100 ohms _ ................_.---_....._....._.._._.._.........._.......66 1104340* 

Resistor, 100 ohms ...._.__ ................__......._.....__..__.__._:.__.................66-1104340* 

Resistor, 1,000 ohms _ 

Resistor, 4,700 ohms ..___.__.__...._.._.___._.._.....__....._......_ ..............66-2474340* 

Resistor, 27,000 ohms __.. -.___.__........_.........__.___....__.._.......__66-32 74 340* 

Switch, off-on ..........................................._...__...._......_...._............._............Part of R303 

Switch, solenoid (muter) ___ .._______ ................_...._........__.........Part of Z400 

Transformer, power -...._.....___.__._._..__...--.___..........._...........65-0358* 

SECTION 2 

Condenser, .004 mf . .............._......._..............._.__........__.---'-'-_._......ol-utv- 

Condenaer,................._._...._..-....__._....._......._._.__.....___.__....61-0170* 
.................._.._._..__._.._._.............61-0170* 

Condenser, 20 mf. ___....._...-....._._.._._......_ .................._..__._...._.Part of C107 

Condenser, .01 mf. ____-_.._..._-....._._._-...-.__- ...................._...........61-0124* 

Resistor, 10 mega. _._._.__._.._.._........._........._ -_..____..._..__..........66-6103340* 

Resistor, 220,000 ohms _.__......_...__.._.-_.-._..__._._..._..._._....... 66-4223340* 

Resistor, 470,000 ohms -...__...-_...---_--.._..._...-...._ .............66.44issatr 

Resistor, 470,000 ohms ._......_...__..... -...__...__..._._._....._ .............66-4473340* 

Transformer, output 

SECTION 3 

C302Condenser, .05 mf. .........__........._...._ ....................._......_.........__...._._..._............61-0122* 

C303 Condenser, 
C304 Condenser, 
C305 Condenser, 
C306 Condenser, 
C307Condenser, .07 mf. .....-....._....__....._._......._...__.........._..-.._ .................61-u1 s2+ 

C308 Condenser, 100 mmf. 60-10105407* 

C309 Condenser, .008 inf. ...._..__............_..........__.........__61-0174* 

R300 Resistor, 150 ohms ............__ ..................._................_._..........._._................66.1153340* 

R302 Resistor, 1 meg. .....__......__.____._.._.........._......_..._._..._.._.._._...._........._..66-5103340* 

R303 Control, volume, 350,000 ohms _ ............._......_._..._......_..........._.._.....67-0052* 

R304 Resistor, 10 megs. ...._....._..._...._......._......._...._ ..............._......._.................66-6103340* 

R305 Resistor, 470 ohms .........._......._._.._._...._... ---..-......_...._ .................66-1473340* 

R306 Resistor, 220,000 ohms ....._.._.-...._._..-_.....__ .............._..................66-4223340* 

R307 Control, tone, 4 megs . ...................._....._..__......___..._........._._..._........._.._..67-0051* 

R308 Resistor, 1,500 ohms _._..._._._......._. -...._._..-.....__..._._...._.........66.2153340* 

R309 Resistor, 2,200 ohms ..........._...._.........._..._...___._...._._.__..- ...............66-2223340* 

S300 
Z300 Transformer, 1st i-f ..........._......._....__.._._..._...._..._..___...._........._ ..................65.0352 

C300A: condenser, trimmer .-.._..-_.._....__..._.____.._......_.....Part of Z300 
C300B: condenser, trimmer ..___.-.._..........__.....__ ......................Part of Z300 

Z301Transformer, 2nd i-f ....._ ................_........_....._......._......._..._..............._.......65-0410 

C301A: condenser, trimmer _...__..._......._._......._....._..._...._........._Part of Z301 

C301B: condenser, trimmer ......-...._......._-...._ ...............................Part of Z301 

C301C: condenser ...._.._..,....._...__...__........._....__._..__.._.._ ..............._Part of 2301 

C301D: condenser ........__-..._..._._.._..._......._..- ............._......._..........Part of Z301 

R301: resistor, 25,000 ohms ..... Part of Z301 

.05 mf. . 61-0122* 

.01 mf. .........._..._-...._ ................__....__......_.....__..___........61-0124* 

only the "Service Part No." shown in the parts list 
when ordering replacements. 

Reference No. 
C400 Condenser, 
C401 Condenser, 
C402 Condenser, 
C403 Condenser, 
C404 Condenser, 
C405 Condenser, 
C406 Condenser, 
C407 Condenser, 
C408 Condenser, 
C409 Condenser, 
C410 Condenser, 
C411 Condenser, 
C412 Condenser, 
L401 
R400 
R401 
R402 
R403 
R404 
R405 
R406 
Z400 

SECTION 4 

Description Service Part No. 
trimmer..................._.................._....................._.........................._..........31-6472* 

................_._._.._..........._...._........_.._._.__-____......_....61.0122* 

ne mf- -_----_......_..._....._._.___._.........._....61.0122* 

.....60.10105407* 
Part of Z400* 

61-0122* 
61-0113* 

.....60.10105407* 

..Part of Z400 
Part of Z400 

......................._.._..._......_.._.__...._._...._..._..-._................_..65-0378 

Resistor, 680 ohms _ .................._......._......_......._....._._..._._..._....................66-1683340* 

Resistor, 68,000 ohms ..............._.........__..__...._...._......_._.......................66-3683340* 

Resistor, 10,000 ohms ............_........_......_.._._.._. -_.-._ ......................66-3103340* 

Resistor, 68,000 ohms ........_._...._.._.._.. -_ ............._........_.................66-3683340* 

Control, sensitivity _ ............._.....__... -...._._....._._........__.._......_...................67-0036* 

Resistor. 22.000 ohtns ....._..._......_._.._..:........._........_...-..__......._....66-3223340* 

77.0891 
1.400A: coil, r -f grid tuning (Part of Z400) ........-...._ ..............65-0378 
L400B: coil, converter grid tuning _.__.._.._......._.._............_....Part of Z400 
L400C: coil, oscillator grid tuning .....__.___...._.........._...._....Part of Z400 
L400D: coil, oscillator tracking ....................._........._........._......_..Part of Z400 

MISCELLANEOUS 
Bezel assembly 

Bezel_ ............................................._..__....-_-._._..__.._..-...._..........._......__........57-2188FA8 
Background plate, dial _.__._..-_.___...__._.._.......__...._ ......................_......57.2174FCP 
Dial, lucite _..-.-........._......._.......-..____...._-.._._._._.._.._........__..._.......-..-...55-1350 
Felt, dial _ ............................_....__.._. _:.._...-_.........._...._........_....55-1063 
Nut, dial _1W56913FA1 
Disc, tone color _........._...._...___..__..._..__......_....._..._._..._...._- .............55-1353 
Retainer, color disc _...._...._._....__.._._..-..._.._...__....._....._._...._............57-1639FA3 
Washer, color disc ........_._...._...._..__..-._.._ ................___...___.._._...._....57-1640FA3 

Cable and clamp assembly 77-0622 
Cap, connector _.._......_.........._..__.__._.___..._..._._._...____..."--'-___..-_-_. 28-5608 
Contact_.._.......-..._. ._._...__......__._._...._._.._._ .............._.._...._....._.._....54.4344 
Ferrule.._...._........__.._._._.........__.._.._...._.._...._...........__.-_..-_.._._.._....-...-28-5609 
Grommet_.__._ -......_......._....._....._._...__ ..._._...._...._._._...._.._..___,__..._____....27-4676 

"A" lead assembly (fuse -to -ammeter) ..............__....._......._......___._......._ -.-....77-0887 
Housing, fuse ...._....... -........_...____...._._..___.._..._...__...._.___-_....56-3595 
Contact..........._.........._....__._ ..............._..-.....___._...__.___......_.._.._._ _...._54-4344 
Spring_...-...._._..._...__._..... ...._...._...........__ ._.._........._...__. ._56-3593 
Sleeve, insulating ....___._._ ..............._..__._..__......_._.._...-..___................._.___.34-7192 
Washer, fibre ............_..._- ..................__.._......_.._...___...._._ __._.._.........._....-.....54-7191 

Housing parts 

Button, plug ........................... _,.___2W15748FA8 
Cover, tube side ..............._.........................-....___...._......_.....__........._.___...57-1547FC51 
Cover, wiring side ............ ............._.......-_..__._............_.._....._........._...._57-1548FC51 
Connector, antenna ..........._...._........._....._...._._._._...._._.....__..___.____........57-0591FA3 

Knob kit 
Knob, volume and tone ............-........_........_...__....._......._......._ ...............-.._._....77-0909 
Manual knob assembly ....._..... ...... _.......__........_..._.._..___..._ _._...... .._._...77 0890 
Retainer, manual knob ____._ -_......_._........_..._.._.._....__._........-_.-._.57-2223 
Sleeve, manual knob ..._...._____........._...__.....__....__.._..__..._._.......__._......._....._......57-1623 
Spacer, manual knob _____ __..__...._.._...__....-____._.-__........_............_.57-1669 
Spring, manual knob ....-...__.__._..__....___...._.....__..._..._....._.._...._....57-1628FÁ1 
Push-button knob assembly _..__.._...__.__.__._._......_...._._...- .........................76-2201 

Pilot lamp assembly 
Bracket _ .............._....._.........._...._.........._..........._..._...._. ....... 27-2193FA3 ... 

Screen, color (tone control side) ......_...-__.__._..........__....-_._......_....55.1355 
Screen, color (volume control side) ........____.........._....__.. -._....._............55.1354 
Socketassembly ......----....._..._._ .............._.....__......._.._----'----....................76-2261* 
Shield------...._......_..._.. ........_._.---_.....__..__.....__...__...._...........57-2208FA3 

Set mounting kit 
Bolt, hook __--- _ ...._.__...._......_......_....__...-......_..........__.._.._. 57-2176FA3 
Nut, gland -_.___ --- _.-__..__.__.._._ ..........................._.__._._28-6558FA8 
N... ...:..e _ ---_-____.-._..-..._..._._._......._._...._..........1W23992 

Socket, vibrator _.........._ ..............---.-....._.....__......_..___..__...................---------..27-615 3 * 

Speakercable assembly .......__...._....._......_..._.__..__...__.....__.._........._._...__...._._...._....95-0161 
Speaker Mounting Parts 

Gasket_ _......._...__.._._....._.___ ._..-...._.._.-_..__.-_. -..._......_. .......55-1351 
Nut_......._.-._...._---.._.._---..-.....-......_...__._...._..._.._ ................1W19988FA3 
Screw....._....-.----............_..__.- _......__... ......_.._..---__..._.....-....._............W1582FA26 

Suppression parts 
Clip, ground ........_......._......._...._........._.__......._...____._......__....__............57-0617FA1 
Condenser, generator .......__..__....__..._._......._._.._ --...-_....__.....__....._..._....._...30-4475*. 
Condenser, ignition switch -._.._. * ...._...._........__..._..- -.._._---. 30-0007 
Resistor, distributor .....................__._....__..._._._.......__...._._._. .__.__-.--........33-1196* 
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MODELS 8462L., S4625 

CIRCUIT DESCRIPTION 

The circuit of the Model S4624 custom-built auto 
radio consists of a 7A7 r -f stage, a 7B8 converter, 
a 7A7 i -f stage, a 7B6 second detector and first audio, 
and a 7A5 beam -power audio amplifier. The power 
supply is of the 6 -volt non -synchronous vibrator type, 
using a 7Y4 full -wave rectifier. 

A high degree of selectivity, sensitivity, and sta- 
bility is achieved by the use of permeability tuning 
in both the r -f and oscillator circuits. 

An intermediate frequency of 455 kc. is generated 
in the converter stage, and is applied via a tuned 
transformer to the i -f amplifier. A second tuned 
transformer passes the amplified 455-kc. signal on 
to the second detector, (the diode section of the 7B6) 
where it is rectified and the audio -frequency modu- 
lation separated from it. Automatic volume control 
is provided by smoothing and filtering the rectified 
455-kc. voltage, and applying it to the grids of the 
r -f amplifier and converter tubes. 

The audio signal from the second detector is ap- 
plied through the volume control to the first audio 
amplifier (the triode section of the 7B6). From the 
plate of the first audio, the signal is applied to the 
grid of the output power amplifier. The output trans- 
former, which constitutes the plate load of the power 
amplifier, transmits the signal to the voice coil of 
the electro -dynamic speaker. 

IMPORTANT 

The aerial and aerial lead-in form part of the r -f 
tuning circuit. When testing or aligning this receiver 
on the bench it is important that an aerial dummy 
load of equal capacity be used. 

TROUBLE -SHOOTING PROCEDURE 

This service manual provides a logical trouble- 
shooting procedure for the S4624, which will facili- 
tate the isolation, of most of the faults that may be 

Drive -cord 
installation details. 

NOTE: Parts marked with an 
asterisk (s) are general replace- 
ment items, and the part numbers 
will not be identical with those 
used on factory assemblies. Use 
only the "Service Part No." 
shown in the parts list when or- 
dering replacements. 

r 

POINTER 
56-3234 

encountered. The circuit is divided into four sections, with a schematic and chassis layout, showing test points, for each section. The trouble -shooting pro- cedure for each section is outlined in a chart. The first test in each chart is a sectional master check, making it possible to eliminate the section under test as a source of Trouble without going through its entire chart procedure. The sections should be tested in their numerical order, as they are arranged in the manual. 

The dial scale on the S-4625 is a fluorescent type to match the panel indicators of the 1947 cars. The 
dial pointer and cam assembly is different thus giving 
a new part number to the tuning assembly which 
otherwise is the same. The "A" lead is dressed to the 
left side of the radio case instead of the right side for 
convenience to the new position of the ignition 
switch. A clip is provided on the side of the case to 
hold the fuse holder and prevent it from rattling 
against the set. The receiver is mounted in the same 
position as in the 1946 car, but hook bolts of a new design are provided to fit the installation. 

The suppression material is different and complete 
information on the suppression of ignition inter- ference is given in the installation instructions with the radio. 

PRELIMINARY CHECKS 
Before starting the trouble -shooting procedure, the following steps are recommended: 
1. Carefully inspect both sides of the chassis. 

Make sure that all tubes are secure, and look for bad connections, burned resistors, or other mechan- ical faults. 
2. Check the fuse, and connect the receiver to a source of power (6.3 volts, d.c.). Look for unlighted tube filaments, over -heated resistors (smoke, sweat- ing, etc.), and listen for the hum of the vibrator. 
3. Check the tubes and the vibrator. WARNING: 

If the 7Y4 is defective, check C105 for shorts before inserting a new tube. If the vibrator is defective, check C104 for a short before inserting a new vi- brator. 

SPECIFICATIONS 
CIRCUIT Six -tube, superheterodyne 
FREQUENCY RANGE 540 to 1600 kc. 
INTERMEDIATE FREQUENCY 455 kc. 
PHILCO TUBES 7A7(2), 788, 786, 7A5, 7Y4 
POWER INPUT 6.3 volts, 6 amps, d.c. 
AERIAL Retractable -tip, Philco Part No. 91-0230 

25' SPOOL 45-1459 

I6t" 2 

SPRING 
57-1425FA1 6 

TURNT 

1- TO I 

TURN 

©John F. Rider 
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SECTION 1 

Reference No. Description Service Part No. 

MODELS S4624, S4625 

MISCELLANEOUS 

Description Service Part No. 
C100 
C101 

Condenser, 
Condenser, 

250 mmf. _..._ ..........................-------.._......_...._.._.60-10245307 
mf................_ Dial hardware 

Background....................................._.....___.._.......-...._-..__.__.-... 
.5 ............._._..._._..__..-_-.... ___61.0137* 
.5 mf............_......_..__.___..........61-0106* C102 Condenser, ..35.1159 

C103 
C104 
C105 

Condenser, 
Condenser, 

.5 mf. .___...__.._.._..._......_...__..._....__..._ _ 61-0137* Bezel and stud assembly _-76.2156 
Bracket, stud, and screen assembly ._._...._.__76-2189 

Cord, drive (25 -foot spool) 45-1459 C105A: condenser, 20 mf. __--_'___'_'__...__........-.Part of C105 
Dial .-__.27-5900 C105B: condenser, 10 ml......._._...._....._...._..._...Part of C105 

5 mf Part of C105 
F100 

C105C: condenser, 
Fuse Felt..........._........_._........... -'---------'--`-----.._..---._.-_.-...._.344267 45-2559 

I100 Pilot lamp - 
34.2064* Pointer 56-3234 
32-1644 Spring, 37-1425FA1 LI00 Choke, "A" 
65-0151 pointer 

L101 Choke, vibrator 
ohms 66-1104340* R100 

R101 
Resistor, 100 
Resistor, 100 Housing parta ohms 661104340* 

ohms ..._._......_._.._. ____._ ..._--_66-2684340* 
66-3153340* 

R102 
R103 

Resistor, 6,800 
Resistor, 15,000 Connector, antenna 37-0591FA3 

ohms 
66-2223340* Cover, tube side 37-1547FC59 R104 Resistor, 2,200 

Switch 
ohms -Pert of R200 S100 

Transformer, power 65.0404* T100 
VB100 Gasket, speaker .........__. -._-__._..--_..__._.-....-.._...._...35-1045 

Housing assembly ..._._..-.. ..__.____.._.__.._-77-1177FC59 

Inductive tuning assembly _ .........................._...... _-..-...._--..76-2197 
SECTION 2 

Bracket (inductive tuning unit mounting) _._.-_-.-_...._.__37-1787FA3 
C200 
C201 
C202 

Condenser, .004 mf. ...__ ..........................................................__.._.._............__..61-0179* 

mf. 63-0119 

Coil assembly, r -f ........_._.....__.__.._......._.... -...._......._......_.._ ....--'-_.65-0407 
Coil assembly, image trap .__..__._......_....._...... ---.._-...----.-.-65-0406 

C203 Condenser, .03 - ...-...__..____.__..._....-.__......_...._.... 
of LS200 1200 

LS200 
R200 

Field, speaker 
Speaker_......- 
Control, volume, 

Condenser, image -suppressor trimmer _.._.__..._.__-_._... ---- .--63-0071 
Core, iron (r -f) 57-1702 

_ _____..-__..__-__._....._...Part 
--- ...............--'-'-'-'--- --.._._._.._..._. __....73-0068* 

350,000 33.5540* ohms 
mega. -....__....-_._.....-_.-..____...._-._...66-5223340* Core, iron (oscillator) 37-1703 R201 Resistor, 2.2 

Core assembly, iron (image trap) 77-0677 R202 
R203 
R204 

Resistor, 15 
Resistor, 220,000 
Resistor, 470,000 

mega. ....................____........______..-_-__-_.66-6153340* 
ohms 66-4223340* 
ohms .... -....--'-_'-- .................__..._.-66.4473340* 

ohms 661223340* 
Drive assembly 76-2165 spiral 
Nut, backlash 57-1706 R205 Resistor, 220 

output _...___..._._...__.... -__'.--_----.._--_...65-0395* Pin, hair ..............57.1868FA11 T200 Transformer, ...._..._...__.-_ 

Shaft, core guide ....._._....-.-. .-_-'---..._ ..-...__...__._.___57.1672FA3 
SECTION 3 

* 
Spring, (phosphor bronze) 57-1398 retaining 

Pilot lamp assembly 
Bracket 57-1404FA3 

C302 
C303 

Condenser, 
Condenser, 

.05 ........__.._.__......_...__._._...-.'.__-_-.__. _61-0111 
05 61.0111* 

ohms 66.1473340* R300 Resistor, 470 
let i -f 65-0399 Z300 Transformer, 

trimmer Part of Z300 C300A: condenser, 
C300B: condenser, Socket assembly 76-1679 Part of Z300 trimmer _ 

2nd i -f _ -65-0400 
trimmer Part of Z301 Set mounting hardware 

Bolt, hook 97-0135FA3 
Z301 Transformer, 

C300A: condaber, 
C30IB: condenser, filter Part of Z301 r -f 

Nut............_ ................_..........._._.... 97-0229FA3 

SECTION 4 Nut, wing 1W23750FA3 

Socket, tube 27-6138* C400 Condenser 250 mmf. _._..._........_.........._.__.._.._......__..._._.___60-10245307* 

Socket, vibrator .27-6153 C401 
C402 

Condenser 
Condenser 

image -suppressor trimmer (Part of Z401) _...__63-0071 
.05 mf. - ---- ._._..-..._._.. --- ._. __._.61-0111* 

trimmer 63-0064 Speaker -mounting, hardware C403 Condenser r -f 
.05 mi. 61-0101* C404 

C405 
C406 
C407 

Condenser 
Condenser 
Condenser 
Condenser 

W1582FA3 

61-0104* 
Bolt 
Lockwaaher 1W24257FA1 .1 mf 

250 mmf. 60.10245307* Nut 1W19988FA3 
250 60-10245307* 

Suppression parta 
Bçaid, (bonding) 95-0073 

C408 
C409 

Condenser 
Condenser 
Choke, antenna 

mml. 
437 mmd.-.__-_._ ____-._._..30.1220-22* 

65-0378 IA00 
Coil, oscillator 
Resistor, 1 
Resistor, 
Resistor, 

tracking 65-0401 
copper 

30.4632 IA02 
R400 
R401 
R402 

meg 66-5103340* 
66-3103340* 

Condenser, generator 
Distributor choke assembly 77-0947 10,000 ohms 

22,000 66-3223340* Groundstrap ...._. ............._......_...._...._....__..___. -._._.._ ...._.._...-.-77-0336 
77-0966 

ohms 
270 ohms 66-1273340* R403 

R404 
R405 
Z401 

Resistor, 

Resistor, 
Manual inductive 

10,000 66-3103340* 
Ground step, fender 
Nipple, distributor suppressor _._....__.-...._...._...._.... _.._..:...-._37-7159 
Screw, strap 1W19828FA3 

ohms 
tuning assembly 76-2197 

image suppressor (Part of Z401) 65-0406 
grid 

334333 L401A: coil, 
L401B: coil, 
L401C: coil, 

r -f aid tuning (Part of Z401) -----.-65 -0407 
2401) 

Suppressor, distributor (high -voltage) 
Washer, brass *W54094 

oscillator grid tuning (Part of _65-0405 

New part numbers have been given to the follow- 
ing items and apply only to the Model S-4625. 

Description 

Speed nut 

Service Part No. 

1W56913FE7 

Moulding 56-3739 
Description Service Part No. 

Dial hardware Speaker mounting hardware 
Bezel and stud assembly 76-2155 Gasket 55-1045 

Dial 27-5922 Suppression parta 

Pointer 76-2475 Bolt, heater -cable -clamp 1W10636F'A3 

Knob, tone control and nut cover 76-2171 Condenser, ignition -coil 30-4007.1 

Knob, tuning and volume 77-1043 Ground strap, heater -cable 76-2505 

Pilot -lamp assembly Ground strap, battery -cable 76-2557 
Shield 76.2339-1 

Ground strap, windshield-wiçar-motor 76-2556 
Set mounting hardware 

Bolt, hook 56-3740 Nut, heater -cable -clamp 1W19988FA3 

Lock washer 1W35046FA1 Suppression parta in the Model S-4624 list that are not used in 

Model S-4625 are: 
The following additional parts are supplied with the Model 

S-4625: 

Dial hardware 
Ground strap, muffler 

Rubber pad 54-4314 Ground strap, fender 

Distributor filter assembly 77-0947 

77-0336 

77-0966 
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MODEL S4824, 
Studebaker 

TROUBLE SHOOTING 
Section 3 -1-F, DETECTOR, AND 

A -V -C CIRCUITS 
For the tests in this section, use an r -f signal generator, 

with modulated output, set at 455 kc. Connect the gen- 
erator ground lead to the chassis, test point C; connect 
the output lead through a .1-mf. condenser to the test 
points indicated in the chart. 

Set the volume control to maximum, and the tone 
control fully clockwise. Set the radio tuning control to 
the extreme low frequency end of the dial. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with the tests for Section 4 (r -f and converter 
circuits); if not, isolate and correct the trouble in this section. 

TP -4784C 

BOTTOM VIEW. SHOWING SECTION 3 
TEST POINTS 

Since the circuit location of test point A for this section is in Section 4, the effectiveness of step one as a master 
check is dependent upon the condition of certain parts in Section 4; these parts are listed below under "POSSIBLE 
CAUSE OF ABNORMAL INDICATION." 

STEP TEST RAINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 
1 A Loud, clear signal ...with weak 

signal input. 
Trouble in this section. Isolate by the following tests. 

2 B Loud, clear signal with strong 
signal input. 

Defective: 7A7. Open: L301A, L301B, C301A, R300, R301. 
Shorted: C300B, L301A, L301B, C301A. 

3 A Same as step 1. Defective: 7B8'. Open: C300A, C300B, L300A, L300B, R402'. 
Shorted: C300A. L300A. L300B. C404'. C406'. 

'This part, located in another section, may cause abnormal indication in this section. 

TROUBLE SHOOTING 
Section 4 -R -F AND CONVERTER 

CIRCUITS 
For the tests in this section, with the exception of the 

oscillator test, use an r -f signal generator, with modu- 
lated output. Connect the generator ground lead to the 
chassis, test point C; connect the output lead through a 
.1-mf. condenser to the test paints indicated in the chart. 

Set the radio volume control to maximum, and the 
tone control fully clockwise. Set the radio tuning control 
and signal -generator frequency as indicated in the chart. 

If the "NORMAL INDICATION" is not obtained in 
step 1, isolate the trouble by following the remaining 
steps. 

745 

747- 

P403 

1 ..J 
L402.4 c (ax 402e 

rC4024 rC(02C7C(02 
Z400 
n 

747 

00000 j 
TP -4784D 

BOTTOM VIEW, SHOWING SECTION 4 
TEST POINTS 

STEP TEST POINT SIGNAL GEN. 
FREQUENCY 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF 
ABNORMAL INDICATION 

1 A 1000 kc. Tune to signal Loud, clear signal 
with weak signal 
input. 

Trouble in this section. Isolate by the 
following tests. 

2 B 
(Osc. test: see 
note below.) 

Negative 1.6 to 6 
volts. 

Defective: 7B8. Open: R403, C407, L402C, 
L403, C410, R404. Shorted: C407, C408, 
C409, C410, L402C, L403. 

3 A 1000 kc. Tune to sianaL Same as step 1. Defective: 7A7. Open: L400, C400, L401, 
L402A, R400, C404, L402B, C405. Shorted: 
C401. 

Listening Test: Distortion may be caused by open R302, R401 or C411. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to the chassis; connect the prod end of the negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 4) of the 7B8, test point B. Proper operation of the oscillator is indicated 
by negative voltages of approximately the values given in the chart (measured with 20,000 -ohms -per -volt meter) throughout the tuning range. 

e John F. Rider 
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TROUBLE SHOOTING 
Section 1 - POWER SUPPLY 

Make the tests for this section with a d -c voltmeter; 
connect the leads between the chassis, test point C, and 
the test points indicated in the chart. 

The voltage readings given were taken with a 
20,000 -ohms -per -volt meter, with an input voltage of 
6.6 volts, d.c. 

Set the volume control to minimum, and the tone 
control fully clockwise. 

Follow the steps in the order given. If the 
"NORMAL INDICATION" is obtained in step 1, (a) 
and (b), proceed with the tests for Section 2 (audio 
circuits); if not, isolate and correct the trouble in this 
section. 

SWO 

MODEL S4824, 
Studebaker 

TP -4784A 

BOTTOM VIEW, SHOWING SECTION 1 

TEST POINTS 

STEP 
TEST 

POINT 
NORMAL 

INDICATION 
ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 (a) 
1 (b) 

A 
B 

6.6v 
82v 

Trouble in this section. Isolate by the following tests. 

2 A 6.6v No voltage 
Low voltage 

Open: FS100, L100, S100, L101. Shorted: C100. C101. 
Leaky: C100, C101. C102, C103. 

C102. C103. 

a D 165v No voltage 
Low voltage 

High voltage 

Defective: 7Y4. VB100. Oven: T100. 
Defective: 7Y4. Open: C105A. T100. Leaky: C105A_ 
Shorted or leaky: C105B, C105C. 
Open: R101, R205'. 

4 E 85v No voltage 
Low voltage 
High voltage 

Open: 11101. Shorted: C105B. 
Leaky: C105B, C105C. Changed resistance: 11101. 
Open: 11102. R205', T200'. 

L B 82v No voltage 
Low voltage 

Open: 11102. Shorted: C105C. 
Leaky: C105C. Changed resistance: R102. 

Listening Test: Abnormal hum may be caused by opep C105B or C105C. 

This part, located in another section, may cause abnormal indication in this section. 

TROUBLE SHOOTING 
Section 2 -AUDIO CIRCUITS 

For the tests in this section, use an audio -frequency 
signal generator. Connect the generator ground lead 
to the chassis, test point C; connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

Set the volume control to maximum, and the tone 
control fully clockwise. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 3 (i -f, detec- 
tor, and a -v -c circuits); if not, isolate and correct the 
trouble in this section. 

A200 

R20J 

788 

R2O2 
^_, 

TP -47848 

BOTTOM VIEW, SHOWING SECTION 2 
TEST POINTS 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 
A Loud, clear signal with weak 

signal input. 
Trouble in this section. Isolate by the following tests. 

2 B Clear signal with strong signal 
input. 

Defective: 7A5, LS200. Open: R205, T200, L200. 
Shorted: C202, C204, C201 (rotate R202 through range). 

3 D Same as step 1. Defective: 7B6. Open: C202, R203. Shorted: C303'. 
4 A Same as step 1. Open: R200 (rotate through range). C200. 

Listening Test: Distortion may be caused by open R201, R204, or by shorted or leaky C200, C202. 

'This part, located in another section, may cause abnormal indication in this section. 
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MODEL S4824, 
Studebaker 

Circuit Description 
Studebaker-Philco Model S4824, a custom-built auto 

radio, is a six -tube superheterodyne with self-contained 
speaker. Permeability tuning is used for all main cir- 
cuits. Four push buttons provide mechanical automatic 
tuning by actuating the pantograph tuning mechanism. 

The circuit includes a 7A7 r -f amplifier, a 7B8 con- 
verter, a 7A7 i -f amplifier, a 7B6 detector-a.v.c.-1st audio 
amplifier, and a 7A5 output amplifier. The power sup - 

SECTION 1 

POWER SUPPLY 

Reference Symbol Description 

C100 
C101 
C102 
C103 
C 104 
C105 

C105A 
C105B 
C105C 

F100 
L1QQ0 

Lldl 

R100 
R101 
RI02 
S100 
T100 
1100 
1101 
VB100 

Service Part No. 

Condenser, r -f by-pass. 220 mmf. ..... ..__.....62-122001001' 
Condenser, audio by-pass, .5 ml.._......._ ............... 61-0137' 
Condenser, audio by-pass, .5 mf......._._._..._.......__..61.0137' 
Condenser, audio by-pass, .5 mf.....__. .... _»...._.._ 61-0137' 
Condenser, buffer, .0047 mf. . . .. ..... . ................ ......45-3500-7' 
Condenser, electrolytic, 4-section 61-0150 
Condenser, filter, 20 mi., 350v ............__.......Part of C105 
Condenser, filter, 10 mf., 350v ...- .......... _.......Part of C105 
Condenser, filter, 5 mf., 300v __._..........Part of C105 
Fuse, line, 14 amperes ..........................._ 45-2559 
Choke, "A"................_.........._.............................._................__ 32.1644 
Choke, hash filter ..._......_ _...._32-4170 
Resistor, damping, 100 ohms ....._ 66.1104340' 
Resistor, filter, 6800 ohms ....................._.___ 66-2684340' 
Resistor, filter, 2200 ohms ...... ........... ..._.._ ........ .. .66-2223340' 
Switch, on -off .............._.....................................»..».........Part of R200 
Transformer, power _ ............................___ 65-0404 
Lamp, pilot _ _._.._34-2064 
Lamp, pilot .........................................._..............................._ »..._...34-2064 
Vibrator...... ..._...._..........._....__ .............................._...................83.0026 

SECTION 2 

AUDIO CIRCUITS 
C200 Condenser, d -c blocking, .0047 ml. 45-3502 
C201 Condenser, tone control, .01 mi 61.0120' 
C202 Condenser, d -c blocking, .01 mf. 61-0120' 
C203 Condenser, cathode by-pass, 10 mf., 25v Part of C105 
C204 Condenser, tone compensation, .0068 mí.........45-3500-7' 
R200 Volume control (with power switch) 350,000 

11201 Resistor, grid return, 15 megohms ..._............66-5153340' 
11202 Tone control, 500,000 ohms ... .................._. .... ...........33-5556-5 
11203 Resistor, plate load, 220,000 ohms ..._._.........66-4223340' 
R204 Resistor, grid return, 970,000 ohms ..................66-4473340' 
R205 Resistor, cathode bias, 220 ohms _ ...................66-1223340' 
LS200 Speaker __ ................._._...___...._...___.._._...............36.1609-3 
L200 Speaker field coil _...__._... ___.._......Part of LS200 
T200Transformer, output ..... ._....»..»»...... ........ ...... ..65-0395 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 

C300A Condenser, trimmer .. ..... _.___ ................ ......._. .......... .Part of Z300 
C300BCondenser, trimmer ...... ............. .. ...................... .._.......Part of Z300 
C301ACondenser, trimmer ...................................................Part of Z301 
C302 Condenser, cathode by-pass, .047 mf. 61-0122' 
C303 Condenser, i -f filter (part of Z301), 

220 mmf. ....._ ...........................................................62.122001001' 
L300A Transformer primary, 1st i -f ........__...._...._......Part of Z300 
L300B Transformer secondary, 1st i -f ___.__...Part of Z300 
L301A Transformer primary, 2nd i -f ............_.Y»....Part of Z301 
L301B Transformer secondary, 2nd i -f .........___.Part of Z301 
R300 Resistor, cathode bias, 470 ohms ..___... 66-1473340' 
11301 Resistor, screen dropping, 15,000 ohms 66-3153340' 
R302 Resistor, a -v -c filter, 2.2 megohms 66-5223340' 
Z300 Transformer, 1st i -f ....._ __ ..._ __ .....65-0399 
Z301 Transformer, 2nd i -f ... ..... ....... ..... . ............. .__.. ..........65-0400 

SECTION 4 

R -F AND CONVERTER CIRCUITS 

C400 Condenser, aerial trimmer ..........................._...................31-6472 
C401 Condenser, aerial shunt, 10 mmf. ................ 82.110009001' 
C402 Condenser, cathode by-pass, .047 mí.......__........61-0122' 
C403 Condenser, screen by-pass, .047 rat ._......._._.........61.0122' 

ply has a non -synchronous vibrator and a 7Y4 rectifier. 

The lower section of L402B, together with C405 and 
incidental circuit constants, comprises a series -resonant 
circuit at image frequencies; since this circuit is directly 
across the output circuit of the r -f amplifier, the image - 
frequency component of the output is b) -passed to 
ground. L402B as a whole, with its -associated com- 
ponents, functions as an r -f autotransformer, of which 
the output side is resonant at signal frequencies. 

SECTION 4 (Continued) 
R -F AND CONVERTER CIRCUITS 

Reference Symbol Description Service Part No. 

C404 Condenser, d -c blocking, 180 ......_..60.10205307' 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
L400 
L401 
L402A 
L402B 
L402C 
L403 
R400 
R401 
R402 
R403 
11404 
TC402A 
TC402B 
TC402C 
TC403 
Z400 

Condenser, image tracking. 180 mmf, _._.60-10205307' 
Condenser, r -f trimmer (part of Z400) ..._ ...............63-0053 
Condenser, d -c blocking, 220 mmf. 62-122001001' 
Condenser, osc. shunt, 380 mmt.....__.....__....30.1220-37 
Condenser, osc. shunt, 54.5 mmf........_ _ ..............61-0149 
Condenser, d -c blocking, 220 mint 62-122001001' 
Condenser, a -v -c filter, .047 mi. 61-0122' 
Choke, aerial .................._..._.._._.._..._....................................... 65-0459 
Choke, aerial .................................................. ..............................65-0437 
Coil, aerial tuning (part of Z400) _._ ..................65-0443-10 
Coil. r -i tuning (part of Z400) ....._. ..... ...... _....65-0443.11 
Coil, osc. tuning (part of Z400( ..................._.........65-0443-12 
Coil, osc. shunt (part of Z400) ....... ...... .._.___.......65-0229-1 
Resistor, plate load, 10,000 ohms .........._ _...66.3103340' 
Resistor, grid return, 100.000 ohms _....66-4103340' 
Resistor, cathode bias, 680 ohms .....................66-1683340' 
Resistor. osc. grid bias, 100,000 ohms _....66-4103340' 
Resistor, osc. anode feed, 10,000 ohms _....66-3103340' 
Tuning core, aerial (part of Z400) ...... ..... ._ ........ .56.3612-4 
Tuning core, r -f (part of Z400) ............__...»._ ...56-3612-4 
Tuning core, osc. (part of Z400) _.........56-3612-4 
Tuning core, osc. shunt (part of L403) _.............57-0996 
Pantograph tuning assembly ....................................77-0588-3 

MISCELLANEOUS 
Description Service Port No. 

"A" Lead 
"A" -lead assembly (fuse to set) 76.2070-35 
"A" lead .............................._....__....._........__._... ......___.._...........77-0638 
Grommet, "A" lead .__.....__...._.____..__ ................27-4676 

Bezel Assembly 
Bezel -and -stud assembly .__....____.__....._.»..._...._._.........76-2156-1 
Dialscale .._ .................................__ . _.._ _._........_ 27-5997 
Spring, dial mounting .......__...._.._........._. ...._ .........................28-9007 

Housing Parts 
....._......57.1547FC59 

Cover, wiring side _ ....__.._...__.. ......._......57.1548FC59 
Gasket, speaker .. ___.____.__..._....___.. 55-1045 
Housing assembly _._.»___..........77.1039FC59 

Knobs 
Control -knob assembly (tone and volume) .._........._..__.........77.1043 
Nut -cover assembly 76 
Manual -tuning knob _ ......................................_ _...._..._ 57-2379 
Manual -tuning -knob extension ....... .._._..... _. ....... ..._..... ________ 56-3867 
Push -button -knob assembly ... _ 76-1984 
Spring, manual -tuning knob _ ..............__.__....___»..____ 57-1628 
Spacer, manual -tuning knob ..........______......_._...___._» 57-1669 

Pilot -lamp assembly 
Pilot -lamp socket and light filter, 1.h.....__._.........._..._._ 76-2496 
Pilot -lamp socket and light filter, r . _..._ 76-2497 

Set Mounting Parts 
Bolt, hook ............_.........._._._..._........_..___._......._.__.._..._._ ...................56-374 
Nut, wing ........._......_...........___._ .................._.........._. _...1W23750FA3 

Socket, tube (loktal) _.__.....__ ................ _ 27-6138 
Socket, vibrator .......................__......._._..._...._._......_.__.___...._ _.__................27-6153 
Suppression Parts 

Braid, copper ...._ _.__ ._.__.. ......»_».».._.........97-0073 
Distributor suppressor 33-4170 
Nipple, distributor cable .......... ......... ............... ......... ....... __... _ 54-7159 
Strap, grounding (battery) ..........._ ................................»...........»__..........76-2557 
Strap, grounding (windshield -wiper motor) ...... ...............76-2556 

Tuning -Unit Parts (Pantograph Tuning Assembly) 
Pointerassembly ...................................................................................................76-2482 
Push-button spring ........__.._._...._........_.._.._._......____._..........__............57-1651 
Latch -bar spring . ................»..__....._._....._....57.1850 
Tuning unit ......................_........_ ._. _......._ ........77.0588-3 
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MODEL Lj6-131 

MODEL 46-131 

SPECIFICATIONS 
CABINET Model 46-131 (Plastic, walnut finish) 
CIRCUIT Four -tube superheterodyne 
FREQUENCY RANGE 540 to 1720 k.c. 
POWER INPUT 90 volts at 6.5 to 7.5 milliam- 

peres (plate supply) 
1.5 volts at .2 ampere (fila- 

ment supply) 
From battery pack-Type 

P -60B -6L 

POWER CONSUMPTION 1 watt (total for both 
plate and filament supplies) 

AERIAL External, Philco Type 40-6383 
INTERMEDIATE FREQUENCY 455 kc. 
PHILCO TUBES USED 1LA6. 1LN5, 1LH4. 

1A5GT/G 

SECTION 4 
ANTENNA. R.F. 

AND OSCILLATOR 

SECTION 3 
I -F AMPLIFIER 

SECTION 1 

POWER SUPPLY 

SECTION 2 
SECOND DETECTOR, 

A.V.C. AND AUDIO 

TP -623 

Figure 1. Block diagram (Heavy lines 
indicate signal path). 

TROUBLE -SHOOTING PROCEDURE 

In this manual, the receiver circuit is divided into four 

sections, as shown in figure 1. One test point is designated 

for each section, as shown in figure 2. Abnormal indications, 

secured when checking at these test points, localize trouble to 

the section under test. After localization, isolation of the faulty 

part is accomplished by testing in the order shown in the 

sectional test charts. A high -quality signal generator and volt - 

ohmmeter are required. Voltage readings shown were taken 

with a 20,000 -ohms -per -volt meter. To localize trouble, proceed 

in the order given in the following chart. When applying a 

signal, connect the signal -generator output lead through a 

condenser (.01 to .25 mf.). Remedy any defect encountered 

before proceeding to the next check. 

o o ,j TEST PO R1 -T 
SECTION 2 

COMMON 
TEST POINT 

/LH4 

TEST POINT 
SECTION 3 

Figure 2. Bottom view, showing test points. 

TESTS TO LOCALIZE TROUBLE TO ONE SECTION 

112 

TEST POINT 
SECTION 4 

SECTION TEST NORMAL RESULTS 

Preliminary re- 
sistance check 

Measure resistance between points lB and C before connecting battery to receiver. If resistance 
is low, check condensers C100 and C203 for leakage or shorts, 

100,000 ohms or 
higher 

1 

Measure voltage between points lA and C (chassis). 
Measure voltage between points 13 and C. 

1.2 to 1.4 volts 
63 to 79 volts 

2 Apply audio signal between points 2 and C. Loud, clear signal 

3 Apply weak, modulated signal (455 kc.) between points 3 and C. Loud, clear signal 

4 Apply weak, modulated signal (frequency to which set is tuned) between points 4 and C. Loud, clear signal 

John F. Rider 

www.americanradiohistory.com



PAGE 20-48 PHILCO 

MODEL 1+6-131 

Figure 3. Section 1 schematic. 

TESTS TO ISOLATE TROUBLE WITHIN SECTION 1 

Make all tests for this section with a volt -ohmmeter, using the 0-250v. d -c range. Voltages given were 
taken with the set operating and drawing normal current from battery. See figures 3 and 4 for location of 
test points. 

Test Points Normal Reading Possible Cause of Abnormal Reading 

B to C 
(chassis) 79 volts 

No voltage indicates open battery cable, defective switch S100, open resistor R100, shorted con - 
denser C100. Low voltage indicates nearly dead battery, defective resistor R100, leaky condenser 
C100, or excessive plate or screen current by one or more tubes. 

A to C 1.4 volts No voltage indicates open battery cable or defective switch 5100. 

D to C 6 volts Deviation in this voltage indicates change in value of resistor R100, or abnormal current flow be 
of defective parts in sections 2, 3, or 4. 

BATTERY TYPE 

P -60B -6L 
PART NO 

41- 8030 
C100 

79 v 

1 
14V i 

6 

5/00 
PART OF 

R200 
4 7 

Br A+ 

A- 
81 ACK 

PLUG SHOWN FROM 
PRONG SIDE 

SECTION 1 

-6V 

R /00 
820 

0 0 T 

5100 

Figure 4. Bottom view. showing section 1 test points. 
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TESTS TO ISOLATE TROUBLE WITHIN SECTION 2 
For all tests in this section use the audio range of the signal generator. Connect the generator output 

lead through a condenser (.01 to .25 mf.) to points indicated; connect the ground lead to receiver chassis. 
Adjust signal generator output for clear, audible signal. 

Test Points Normal Indication Possible Cause of Abnormal Indication 

E to C 

(chassis) 

Clear, audible signal from speaker 
(receiver volume control at approx- 
imately three -fourths maximum). 

No signal indicates defective 1A5GT/G, defective output transformer T200 or 
speaker LS200. Low and greatly distorted signal indicates leakage in condensers 
C202 or C203. 

F to C Clear, audible signal, same as pre- 
ceding test. 

No signal indicates open condenser C202, or shorted condenser 0201; distortion 
indicates leakage in condenser C202, or open resistor R203. 

G to C 
Clear, audible signal with noticeable 
increase over that obtained in pre- 
vious tests. 

No signal indicates defective 1LH4, or open resistor R202. Distortion indicates 
defective 1LH4. 

H to C Clear, audible signal, same as pre- 
ceding test. 

No signal indicates open condenser C200; noisy or otherwise distorted signal 
indicates defective volume control R200. Rotate control through entire range for 
complete check. 

1A5 GT/o C202 OUTPUT L5200 

1LH4 
2ND DE T. 

151 AUDIO A.V.C. 
V.C. T2001 T 77v -I( 48v rr 10203 

O 
.004MF q 

e a 
500MMF 

3 - og ____ 
C20/ 

IOOMMF,.." 
R202 
1MEG. 

P200 
C+vO MEG.i 

} 

a 
4.4 

0 - 
44. - 794 < 

zóR203 

.00I5MF 

2.2 MEG. 
4 

R201 
4.7MEG. 

SECTION 2 
TP -191 

Figure 5. Section 2 schematic. 

TP272 1 ¡ \ 
R200mó if 23I ¡ 

' E 200 LS 
' R203 

`` 
200 

0203 

G" s a © 
C © /A5G C=== 

R20/ lLH4 
O (o R202 - O o 

©moo `, ©p© (D/ _ 
0 © 

©o 
o ® j o 

I 7200 i o 
0 0 

F 1\ 
Figure 6. Bottom view, showing section 2 test points. 
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MODEL 46-131 

TESTS TO ISOLATE TROUBLE WITHIN SECTION 3 

For all tests in this section, set the signal generator to 455 kc., modulation on. Connect the generator out- 
put lead through a condenser (.01 to .25 mf.) to the points indicated; connect the ground lead to receiver chas- 
sis. Adjust signal generator output for clear, audible signal. 

Test Points Normal Indication Possible Cause of Abnormal Indication 

1 to C 
(chassis) Audible signal from speaker. No signaL or very weak signal. indicates defective 1LNS tube. defective or misaligned 

i -f transformer assembly Z301. or defective diode section of 1LH4 tube. 

IC to C Audible signal from speaker. No signal indicates defective or misaligned i -f transformer assembly Z300. 

2300 

oz 
rCcm 300B 

SECTION 3 I- 

/LN5 
I -F AMPLIFIER 

79V 
80 
: 

L__ 

R300 
vvvN, 

IO MEG. 

Z30/ 
C30/ B 1 - I 

I 

LC3I0/A I 
IE 

R30/ 18 C30/C 

C3010 
e --II -- 
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-- 

Figure 7. Section 3 schematic. 
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Figure 8. Bottom view, showing section 3 test points. 
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TESTS TO ISOLATE TROUBLE WITHIN SECTION 4 

IMPORTANT: Before applying a test signal to this section, make a preliminary check by rotating the 
tuning control through its entire range. Any scraping noise heard in the speaker indicates bent tuning con- 
denser plates, dirty wiper contacts or dirt between the condenser plates. These conditions should be remedied 
before proceeding with the tests. Then connect the signal -generator output lead through a condenser (.01 to 
.25 mf.) to indicated test points and the generator ground lead to "C" (receiver chassis). For best results, check 
operation first at 540 kc. and then at 1700 kc. 

Test Points Normal Indication Possible Cause of Abnormal Indication 

L to C 

(chassis) 
Audible signal from speaker. 

No signal indicates defective 1LA6 tube, defective oscillator transformer T401, shorted 
plates in oscillator section of condenser C401, shorted condenser C405, or defective resistor 
R401 or R402. 

M to C Audible signal from speaker. No signal indicates defective antenna transformer T400, or shorted plates in antenna 
section of condenser C401. 

OSCILLATOR GRID BIAS VOLTAGE. Ground test point "L", connect a voltmeter (20,000 -ohms -per -volt, 

10 -volt scale) between "N" ( ) and "C" (+), and rotate the tuning control throughout its entire range. The 

voltage reading should not fall below 1.5 volts throughout. Insufficient voltage indicates malfunctioning, and 
the components listed in the first test in the above chart should be checked in the order given. 
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Figure 9. Section 4 schematic. 
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Figure 10. Bottom view, showing section 4 test points. 
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CONNECTING ALIGNING EQUIPMENT 
OUTPUT METER. Connect to voice coil lugs on rear of speaker, as shown in figure 11. 
SIGNAL GENERATOR. Use a 100-mmf. condenser to couple the signal -generator output lead to the re- 

ceiver. Adjust the output of the signal generator to give a signal strength sufficient to cause a readable de- 
flection of the output meter, using the range on the meter which best indicates small variations in output. 
Reduce the output of the signal generator if the pointer of the output meter goes off scale as alignment 
progresses. 

PROCEDURE. Turn receiver volume control to three -fourths maximum and adjust all trimmers, in the 
order listed, for maximum output. 

ALIGNMENT CHART 

SIGNAL GENERATOR RECEIVER 

Connections to 
Receiver 

Dial 
Setting 

(kc.) 

Dial 
Setting 

(kc.) 
Special Instructions 

Adjust 
Trimmers in 
Given Order 

Stator plate term- 
Mal, antenna sec- 
tion of tuning 
condenser, and 
chassis. 

455 540 

Turn C300B fully clockwise. Turn tuning condenser plates to fully 
meshed position. Make sure that dial pointer is set to the left index 
mark (the first small hole stamped 33/4 inches from left end of scale 
plate reflector). This setting corresponds to a dial setting of 540 kc. 

C301A 
C300A 
C300B 

Antenna lead and 
chassis. 

1700 1700 
Turn tuning condenser until dial pointer is on the first index mark (the 
first small hole 41/2 inches from right end of the scale plate reflector). C401B 

Antenna lead and 
chassis. 

1500 1500 
(approx.) 

Turn tuning condenser to position providing maximum reading on 
output meter. 

C401A 

LS200 C300B C300A 
It -- 

- -`f ì -. 
r, IA5G 

C401A V1 :.1' 
--z1.1.21 I Z301 C401 B xK.,,.. ,./IiaILN5. 

.: r - I 

. 

,.'- A6 1 LH4 
C401 

r F 

ANT. GND. OUTPUT METER Z300 
(BLUE)(BLACK) , CONNECTIONS 

Figure 11. Top view, showing trimmer -condenser locations. 
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Symbol designations used in the schematic 
and parts list are as follows: 

C-condenser 
I-pilot lamp 

LA-loop antenna 
LS-loud speaker 

R-resistor 

S-switch 
T-transformer 

W-power cord 
and plug 

Z-i-f transformer 

NOTE: Parts marked with an asterisk (*) 

are general replacement items and will not 
be identical with those used on factory as- 
semblies. Use only the "SERVICE PART 
NUMBER" shown in the parts list when 
ordering replacements. 

REPLACEABLE PARTS LIST 

SECTION 1 

Reference 
Number Description 

Service 
Part No. 

C-100 Condenser, electrolytic, 10 mf. 30.2540* 
PL -100 Battery cable assembly 41-3709 
R-100 Resistor. 820 ohms 66-1823340* 

S-100: switch Part of R-200 

SECTION 2 

C-200 Condenser, .0015 mf. 30-4621 
C-201 Condenser, 100 mmf. 60-10105407* 
C-202 Condenser, .004 mf. 30-4623 
C-203 Condenser, 500 mmf. 60-90505007 
LS -200 Speaker _ 36-1507 
R-200 Volume control. 1 meg. 33-5493 
R-201 Resistor, 4.7 megs. 66-5473340* 
R-202 Resistor, 1 meg. 66-5103340* 
R-203 Resistor, 2.2 megs. 66-5223340* 
T-200 Transformer, output _.._ .._ ................._........_..»..._......._.»_....32 -8240 

SECTION 3 

R-300 Resistor, 10 megs. 66-6101330* 
Z-300 Transformer, 1st i -f 32-3966 

C -300-A: condenser, trimmer._ Part of Z-300 
C -300-B: condenser, trimmer Part of Z-300 

Z-301 Transformer, 2nd i -f 32-3897 
C -301-A: condenser _ Part of Z-301 
C -301-B: condenser, trimmer ._ Part of Z-301 
C -301-C: condenser Part of Z-301 
C -301-D: condenser Part of Z-301 
R-301: resistor __ ....... »............ »..__..._...... _._...._._.._.._._ ...... Part of Z-301 

SECTION 4 

C-400 Condenser, 5 mmf. 60-90505007 
C-401 Condenser, tuning assembly _ .»..._....... _._.._ ...................31-2641 

C -401-A: condenser, trimmer.._ ._....Part of C-401 
C -401-B: condenser, trimmer..._.._.__ ...... _....__ Part of C-401 

C-402 Condenser, .05 mf. _._._..._.. 30-4518* 
C-403 Condenser, 100 mmf. ..........._.._....__._..._... 60-10105407* 
C-404 Condenser, .006 mf. 30-4504* 
C-405 Condenser, .05 mf. 30-4518* 
R-400 Resistor, 4.7 megs. _ 66-5473340* 
R-401 Resistor, 220,000 ohms ..... _...__ 66.4223340* 
R-402 Resistor, 68,000 ohms - ...__ 66-3683340 
T-400 Coil, antenna .._. __»_»....._._.»....32-3919 
T-401 Coil, oscillator 32-4044 

POINTER 
56- 2159FCP 

SPRING 
23-8953 

...***".O 

POINTER CORD 
45-1459 

DRIVE CORD 
45-1420 

2 1/2 TURN 
AROUND 
SHAFT 

DRIVE 
PULLEN 

SPRING 
28-8913FA3 DRIVE 

SHAFT 

FLAG CORD 
13 518 

DRIVE CORD L 

18 3/4 

POINTER CORD 

Reference 
Number 

29 3/4 

Figure 13. Drive cord installation details. 

MISCELLANEOUS 

Description 
Service 

Part No. 

Antenna, ground cable 41-3699 

Cam assembly 76-1650 

Clamp, electrolytic condenser 56-1346 

Coil clip, 
1 oscillator coil mounting 28-5002FE7 
¡antenna coil mounting 

Drive cord, flag drive (25 -foot spool) 45-1459 
Drive cord, pointer drive (25 -foot spool) 45-1459 
Drive cord, tuning condenser drive (25 -foot spool)._-.._...._._.. 45-1420 
Drive drum assembly 76-1651 
Grommet, tuning condenser mounting 27-4596 
Knob 54-4101 
Pointer 56-2159FCP 
Scale plate, flag and upright assembly 76-1652 
Screw, scale plate and upright assembly 1 W 19670FA3 
Screw and lockwasher, chassis mounting 1W32233FA3 
Socket, Loktal _ .....»».___»........._.._..._ ....»._....27-6138* 
Socket, octal »» 27-6199* 
Spacer, speaker 26-2709 
Spacer, speaker mounting 1W29184 
Spacer, tuning condenser mounting 28-5665FA3 
Spring. flag drive _. 28-8945FA3 
Spring, spring wire 28-8953 
Spring, tuning condenser drive ..__..__.._..... ...._ 28-8913FA3 
Stud, transfer lever mounting 1W29793 
Transfer lever assembly - 76-1655 
Tuning shaft assembly 31-2640 
Washer, speaker mounting, steel 1W52237FA3 
Cabinet 10618 

Baffle and cloth assembly. 1 " around speaker 40-6746 
Band, rubber _ 56-4025 
Cabinet, back ... 54-7109 
Grommet, scale bracket mounting ...- _ . _ 27-4596 
Pulleys ........ ....»-.........11W29740 
Scale, glass _._......___._ _ 27-5842 
Screw, chassis mounting _ _...._...1 W 18676FA3 
Spacer, bracket -to -cabinet mounting ...,__._ _ 56-1307FA3 
Strap, right-hand 56-2672FA3 
Strap, left-hand 56-2671FA3 
Stud, back mounting W2235-FA9 
Stud, baffle mounting W2235-2FA9 
Washer, spring 56-1866 
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46-132 

PHILCO 

MODEL 46-132 

SPECIFICATIONS 
CABINET Model 46-132 (wood, walnut finish) 
CIRCUIT Five -tube superheterodyne 
FREQUENCY RANGE 540 to 1720 kc. 
POWER INPUT 90 volts at 8 to 10 milliamperes (plate supply) 

1.5 volts at .25 ampere (filament supply) 
From battery pack-Type P -60D -11L 

POWER CONSUMPTION 1.3 watts (total for both plate and filament supply) 
AERIAL External, Philco Type 40-6383 
INTERMEDIATE FREQUENCY 455 kc. 
PHILCO TUBES USED 1LA6, ILN5, 1LH4, 1A5GT/G-(2) 

TROUBLE -SHOOTING PROCEDURE 

SECTION 4 SECTION 3 /LAtS /LN5 /LH4 /AASGT%G /A5GT%G ANTENNA 
AND CONVERTER 1-F AMPLIFIER TEST POINT 

©Qj SECTION 3 CSC LO OD eO © COO O e np CIQe) __-_ - _ JO ©Q© uOC) 

TEST T TESTNIT 4 SECT ONN4 SECT ON 
COMMON ó 

NT D SECTION 1 
SECTION 2 TEST POINT - SECTIONTEST 2 

POWER SUPPLY 

))___ 
SECOND DETECTOR, 

//I / 1' 

¡ A.V.C. AND AUDIO - 1 . -- -- -- .m 

Figure 1. Block diagram (Heavy lines Figure 2. Bottom view showing test points. 
indicate signal path). 

In this manual, the receiver circuit is divided into four sections, required. Voltage readings shown were to en with a 20,000 - 

as shown in figure 1. One test point Is designated for each ohms -per -volt meter. To localize trouble, turn receiver volume 
section, as shown in figure 2, Abnormal indications, secured control full on; proceed -}n the order given in the following chart, 
when checking at these test points, localize trouble to the section 
under test. After localization, Isolation of the faulty part is When applying a signal, connect the signal -generator output lead 

accomplished by testing in the order shown in the sectional test through a condenser (.01 to .25 mf.), Remedy any defect encoun 
charts. A highquality signal generator and a volt -ohmmeter are tered before proceeding to the next check. 

TESTS TO LOCALIZE TROUBLE TO ONE SECTION 

SECTION TEST NORMAL RESULTS 

Preliminary 
resistance 

check 

Measure resistance between points IB and C with battery disconnected from receiver. If 
resistance is low, check condensers C302 and C202 for leakage or shorts. 

103.000 ohms or 
higher 

Measure voltage betwee point lA and C (chassis) 
Measure voltage between point 1B and C (chassis) 

1.2 to 1.4 volts 
69 to 79 volts 

2 Apply audio signal between point 2 and C (chassis) Loud, clear signal 

3 Apply weak, modulated signal (455 kc.) between point 3 and C (chassis) Loud, clear signal 

4 Apply weak, modulated signal (frequency to which set is tuned) between point 4 and C (chassis) Loud, clear signal 

John F. Rider 
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TESTS TO ISOLATE TROUBLE WITHIN SECTION 1 

NOTE: Make all tests for this section with a volt -ohmmeter, using the 0-250 V d -c range. Voltages given were taken with the set operat- 

ing and drawing normal current from battery. See figures 3 and 4 for location of test points. 

TEST POINTS NORMAL READING POSSIBLE CAUSE OF ABNORMAL READING 

B to C 
(chassis) 79 volts 

No voltage indicates open battery cable, defective switch 5100, open resistor R100, shorted 
condenser C302 (see section 3). Low voltage indicates nearly dead battery. defective resistor 
R100, leaky condenser C302, or excessive plate or screen current by one or more tubes. 

A to C 1.35 volts No voltage indicates open battery cable or defective switch 5100. 

D to C 6 volts 
Deviation in this voltage indicates change of value by resistor R100, or abnormal current flow 
because of defective parts in the sections 2, 3, or 4. 

BATTERY TYPE 

P -60D-11 L 

PART NO. 

41-8022 

BA. /00 

II R -F, I -F, AND AUDIO SIGNAL PATH 

OSC. SIGNAL PATH 

ALL RESISTOR VALUES IN OHMS UNLESS 
MARKED OTHERWISE. 

F57:0 -0 

PART OF 
P200 

B+_ A+ 

A- 
BLAC K 

PLUG SHOWN FROM 

W PRONG SIDE 
W -6V 

CONDENSER SYMBOLS 

1 T 

FIXED VARIABLE TRIMMER 

SECTION 1 

R/00 
560 

Figure 3. Section 1 schematic. 
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0 
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® 
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TESTS TO ISOLATE TROUBLE WITHIN SECTION 2 

For all tests in this section, use the audio range of the signal generator. Connect the generator output lead through a condenser 

(.01 to .25 mf.) to points indicated, and connect the ground lead to receiver chassis. Adjust signal -generator output for clear, audible signal. 

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

E to C (chassis) 

Clear, audible signal from 
speaker (receiver volume con- 
trol at approximately three- 
fourths maximum). 

No signal indicates defective 1A5GT/G tube (into which the signal is fed), defective 
output transformer T200 or speaker LS200. Low and greatly distorted signal 
indicates leakage in condensers C203 or C204. 

F to C 
Clear, audible signal, as in 
preceding test, 

No signal indicates open condenser C203 or shorted condenser C202; distortion 
indicates leakage in condenser C203. 

G to C 
Clear, audible signal with no- 
ticeable increase over that 
obtained in previous tests. 

No signal indicates defective 1LH4 tube or open resistor R203. Distortion indicates 
defective 1LH4 tube. 

H to C 
Clear, audible si gnal, same as 
preceding test. 

No signal indicates open condenser C201; noisy or otherwise distorted signal indi - 
cates defective volume control R200. Rotate control through entire range for 

complete check. 

LS200 
V.C. 

I 

76Ví 

T200 

IC205 ^ 730 
MMF 4 

76V 

/A5G T/G 
3 OUTPUT 

C204 
.001 
MF 

/A5G T/G 
OUTPUT 

C203 
.001 MF 

)1- 

R204 
2.2 MEG 

R205 
2.2 
MEG 

48V 

C202 
1%100 
= MMF 

R203 
1 MEG 

SECTION 2 
Figure 5. Section 2 schematic. 

C200,1 
50 MMF011 

C20/ 

.001 R200 
MF I MEG 

i 

T P-213 

IL H4 1A5GT/G IA5GT/G 

LS200 

R204 1205 
002 
LJm 

TP217 
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TESTS TO ISOLATE TROUBLE WITHIN SECTION 3 
NOTE: For all tests in this section, set the signal generator to 455 kc., modulation ON. Connect generator output lead through a con 
denser (.01 to .25 mf.) to the points indicated. and connect the ground lead to receiver chassis. Adjust signal -generator output for clear, 
audible signal. 

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

to C (chassis) 
Audible. signal from 
speaker. 

No signal. or very weak signal, indicates defective ILNS tube, defective or misaligned i f 

transformer assembly Z301, or defective diode section of 1LH4 tube. 

K to C 
Audible signal from 
speaker. No signal indicates defective or misaligned i -f transformer assembly Z300. 

SECTION 3 
Z 300 

N 
T 

300,47. - 

N > 
ó 
0o C3008 

/L N5 
/-F AMPLIFIER 

79V 
11 

N o 
o 

I -F=455 K C 

R300 

IO MEG 

Z 30/ 

N 
T 

ó C30/A 

C30/B1 
0.1 

...C302 
TIOMF 

-"\f, 

2300 

Figure 7. Section 3 schematic. 
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TESTS TO ISOLATE TROUBLE WITHIN SECTION 4 

'IMPORTANT: Before applying a test signal to this section, make 

a preliminary check by rotating the tuning control throughout its 

entire range. Any scraping noise heard in the speaker indicates 
bent tuning condenser plates, dirty wiper contacts or dirt between 
the condenser plates. which conditions should be remedied before 

proceeding with the tests. Then connect the signal -generator 

output lead through a condenser (.01 to .25 mf.) to indicated test 

point and the generator ground lead to "C" (receiver chassis). 

For best results, check operation first at 540 kc. and then at 

1700 kc. 

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE FOR ABNORMAL INDICATION 

L to C (chassis) Audible signal from 
speaker. 

No signal indicates defective 1LA6 tube; defective oscillator transformer T401, shorted 
plates in oscillator section of condenser C401, shorted condenser C404 or defective 
resistor R401 or R402. 

M to C 
Audible signal from 
speaker. 

No signal indicates defective antenna transformer T400. or shorted plates in antenna 
section of condenser C401. 

OSCILLATOR GRID BIAS VOLTAGE. Ground test point "L"; 

connect a voltmeter (20,000 ohms -per -volt, 10 -volt scale) through 
50.000 ohm isolating resistor, between "N" (-) and "C" (+). 
Rotate the tuning control throughout its entire range. The voltage 

reading should not fall below 1.5 volts throughout. Insufficient 

voltage indicates malfunctioning. and the components listed in the 

first test in the above chart should be checked in the order given. 

ANT 

GND 

C 400 
I-- 

SMMF 

T400 3 

2 

N, 

T400 

SECTION 4 

O1 C40/ 
OD' Or / 

.0 C402 

4.05(M F 

/ 

íC 40/A 

R400 
'AAA 

4.7 MEG 

T40/ 

/L A6 
CONVERTER 

79V 
/ 

/ 
2 / 36V 

/ 

3 

4 C403 
E // R402 
100 / 68000 

R4 40/ 

220.00 T ( 3 
C40/B 

r40/ 
t 

vl -_ > -O 
= O o N e 

1C404 
OS MF 

Figure 9. Section 4 schematic. 
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I 

CONNECTING ALIGNING EQUIPMENT 
OUTPUT METER. Connect to voice coil of sneaker, as shown in 
figure 11. 

SIGNAL GENERATOR. Use a 100-mmf. condenser to couple the 
output lead to the receiver. Adjust the output of the signal 
generator to give a signal strength sufficient to cause a readable 
deflection of the output meter, using the range on the meter which 

best indicates small variations in output. Reduce the output of 

the signal generator if the pointer of the output meter goes off 

scale as alignment progresses. 

PROCEDURE. Turn receiver volume control to maximum and 
adjust all trimmers in the order listed for maximum output. 

ALIGNMENT CHART 

SIGNAL GENERATOR RECEIVER 
CONNECTIONS 

TO 
RECEIVER 

DIAL 
SETTING 

(kc.) 

DIAL 
SETTING 

(kc.) 
SPECIAL INSTRUCTIONS 

ADJUST 
TRIMMERS IN 
GIVEN ORDER 

Stator plate term - 
inal, antenna sec- 
tfon of tuning con- 
denser and chas- 
sis. 

455 540 

Turn C300B fully clockwise. Turn tuning condenser plates to full meshed 
position. Make sure that dial pointer is set to the left index mark (the firstC300A 
small hole stamped 33/4 inches from left end of scale plate reflector). This 
setting corresponds to a dial setting of 540 kc. 

C301Á 

C300B 
/1' 

Aerial lead and 
chassis. 1700 1700 

Turn tuning condenser until dial pointer is on the first index mark (the first 
small hole 41 inches from right end of the scale plate reflector). C401B 

Aerial lead and 
chassis. 1500 1500 

(approx.) 
Turn tuning condenser to position providing maximum reading on output 
meter. C401Á 

C401A 

C401 B 

T400 

C300A C300B 

OUTPUT METER 
CONNECTIONS 
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Reference Service 
Number Part No. 
S-100 Switch Part of R-200 
BA -100 Battery, type P -60D -11L 41-8022 

Battery cable asay. 41-3669 
Plug, battery cable 36-3399 

R-100 Resistor. 560 ohms 66-1564360* 
SECTION 2 

C-200 Condenser, 50 mmf. 60-00513507* 
C-201 Condenser, .001 mi. 30-4620 
C-202 Condenser, 100 mmf. 60-10105407 
C-203 Condenser, .001 mf. 30-4620 
C-204 Condenser, .001 mf. 30-4620 
C-205 Condenser, 730 mmf. 60-10755301* 
R-200 Volume control, 1 meg. 33-5493 
R-201 Resistor, 100,000 ohms 664103340* 
R-202 Resistor, 4.7 megs. 66-5473340* 
R-203 Resistor, 1 meg. _»...__._........_....._._..........»....66-5103340* 
R-204 Resistor, 2.2 mega. 66-5223340* 
R-205 Resistor, 2.2 mega. _..._._.,»..., ..._.,,..__............66-5223340* 
R-206 Resistor, 4700 ohms 66-2473340 
LS -200 Speaker 36-1507 
T-200 Transformer, output 32-8152 

SECTION 3 
Z-300 Transformer, lit I -F 32.3949 
C -300-A Condenser, trimmer ..... -Part of Z-300 
C -300-B Condenser, trimmer Part of Z-300 
Z-301 Transformer, 2nd I -F 32.3983 
C -301-A Condenser, trimmer Part of Z301 
C -301-B Condenser Part of Z-301 
C-302 Condenser, electrolytic, 10 mf. 30-2540 
R-300 Resistor, 10 meg. 66-6103340* 

SECTION 4 
C-400 Condenser, 5 mmf. 60-90505007 
C-401 Condenser, tuning 31-2708 
C -401-A Condenser, trimmer . Part of C-401 
C -401-B Condenser, trimmer .._. _....__ ... Part of C-401 
C-402 Condenser, .05 mf. ...».._ 30-4518* 
C-403 Condenser, 100 mmf. ___.» ._ ... 60-10105407* 
C-404 Condenser, .05 mf. _ 30-4518* 
R-400 Resistor, 4.7 meg. ...............66-5473340* 
R-401 Resistor, 220,000 ohms ........... _....__..._....... _.._.,...... . _...66-4223340* 
R-402 Resistor, 68,000 ohms _ _ __.,..._,_..__._....66-3683340* 
T-400 Transformer, antenna 32-3920 
T-401 Transformer, oscillator 32-3184 

Figure 13. Drive cord installation details. REPLACEMENT PARTS LIST 
SECTION 1 MISCELLANEOUS 

Description 

Symbol designations used in 
the schematics and parts list 
are as follows: 

Condenser 
I-pilot lamp 
LA-loop antenna 
LS-loudspeaker 
R-resistor 
S-switch 
T-transformer 
W-power cord and plug 
Z-i-f transformer assembly 

NOTE: Parts marked with an 
asterisk (*) are general replace- 
ment items and the numbers 
will not be identical with those 
used on factory assemblies. Use 
only the "SERVICE PART NO. 
shown below when ordering 
replacements. 

POINTER 
56-2159FCP 

DRIVE CORD 
45-1420 

, GANG DRIVE CORD 
16 

45-1470 

.,,POINTER DRIVE CORD 
36z 45-1453, 

f , FLAG DRIVE CORD I2z"q5 5g . 5C--22179 

dH H í 

v 
C' - 

DRIVE SHAFT 

Description 
Service 
Part No. 

Coil clip, antenna oscillator mounting 28-5002FE7 
Sleeve, tuning condenser mounting - 28-5665FA3 
Tuning shaft assy. 31-2554 
Spring, tuning condenser 28-8913FA3 
Spring, pointer drive - 28-8953 
Spring, flag 56-2179 
Flag, operating arm assy, .- 76-1672 
Flag 56-2180FCP 
Pointer 56-2159FCP 
Grommet, rubber, tuning condenser mounting, back 27-4610 
Grommet, rubber, tuning condenser mounting, front 27-4596 
Socket, octal 27-6199* 
Socket, Lok!al 27-6138* 
Rivets .... _ 1W36671FA5 
Knob assy. _ 54-4101 
Cabinet, wood (includes scale and bezel) ._,...10627 
Drive drum assy. 78.1178FA3 
Terminal panel assy. 12W45854 
Screw, chassis mounting 1 W 19678FA9 
Washer, chassis mounting 1W52353FA3 
Drive cord, tuning condenser (25 ft. spool) 45.1420 
Drive cord, flag and pointer (25 ft. spool) 45-1459 
Scale plate and upright assy. 76-1579 
Screws, speaker mounting 1W19670FA3 
Washer, brass, speaker mounting ...._.......... ». ......... ._....... ».... .___....2W54094 
Baffle and cloth assy. 40-6763 
Scale strip 56-2068 
Rubber bands, scale mounting 54-4168 
Dial scale 27-5876 
Felt feet W2190 
Pulley, drive cord _ .............._ ...._......_...._.........11W29740 
Pulley stud 1W2918FA5 
Transfer lever arm 56-2184FA3 
Transfer lever arm, mounting bracket 56.2185FA3 
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Circuit Description 
The Philco Models 47-204 and 47-205 are 5 -tube, table - 
model superheterodyne radios, providing reception 
in the standard broadcast band. The two models are 
identical, except for cabinet and dial parts, as indi- 
cated in the parts list. 

The high -impedance loop aerial normally provides 
adequate signal pick-up. An external aerial may. be 
connected, if desired, by detaching the aerial lead 
( shown in figure 6) from the chassis, and connecting 
the lead to an external aerial lead-in. Do not use a 
ground. 

The loop is coupled to the 7A8 converter tube. 
Variable -condenser tuning is employed, the oscillator 
rotor -section plates being shaped to obtain tracking, 
thus eliminating the necessity for a series padding 
condenser. 

The 7A8 is transformer coupled to the 14A7 i -f 
amplifier, which is also transformer coupled to the 
diodes of the 14B6 second detector-first audio -fre- 
quency amplifier. A -v -c voltage is applied to the 
control grids of both the i -f and converter tubes. 

The triode section of the 14B6 is the first audio 
stage, and is resistance coupled to the 50L6GT output 
tube. The output tube is transformer coupled to a 
permanent -magnet dynamic speaker. 

D -c operating voltages are obtained from a 35Y4 
half -wave rectifier, the output of which is filtered by 
a two -section resistor-condenser filter. 

The choke, part of C304, and the condenser C304 
in Section 3, figure 3, form a series -tuned circuit, reso- 
nant at the intermediate frequency. This combination 
offers less impedance than a condenser alone, at this 
frequency, thus reducing any tendency toward oscil- 
lation. This choke-condenser combination acts as a 
condenser for audio frequencies. By-passing at broad- 
cast frequencies is made adequate by connecting the 
tuning -condenser gang to the chassis. 

The 150,000 -ohm resistor, R100, in Section 1, pre- 
vents hum which might otherwise occur under condi- 
tions of high humidity. 

Philco TROUBLE -SHOOTING Procedure 
In this manual, the schematic diagram is divided into 
four sections, with a chassis layout for each section, 
showing components and test points for each section. 
The test points are also indicated on the schematic 
diagram in the corresponding section. A simplified 
trouble -shooting procedure is given in a chart for 
each section. The first step in each chart is a master 

MODELS 4.7 -20L1.., 4.7 -205 

MODEL 47-204 

MODEL 47-205 

SPECIFICATIONS 
CABINET Wood composition, simulated leather 
CIRCUIT Five -tube superheterodyne 
FREQUENCY RANGE 540 to 1,620 kc 

OPERATING VOLTAGE ..105 to 120 volts, a.c. or d.c. 

POWER CONSUMPTION 30 watts 

AERIAL ....Loop fastened to cabinet; terminal also 
provided for outside aerial 

INTERMEDIATE FREQUENCY 455 kc 
PHILCO TUBES (5), 

7A8, 14A7, 14B6, 50L6GT, 35Y4 
PANEL LAMP, 

6 -8 -volt, bayonet base, Part No. 34-2068 
TP 2776IA & TP -2780A 

check, indicating whether trouble exists in that sec- 
tion. Failure to secure the "NORMAL INDICATION" 
in a given step indicates trouble, which should be lo- 
cated by voltage, resistance, or capacitance checks of 
parts indicated in the step, and remedied before test- 
ing further. 

Preliminary Checks 
The following preliminary checks are recommended 
before turning on the radio: 

1. Carefully inspect both top and bottom of the 
chassis. Make sure that all tubes are secure in their 
proper sockets ( see figure 6 ), and look for bad con- 
nections, burnt resistors, or other obvious sources of 
trouble. 

2. Measure the resistance between B plus and B 
minus ( test points C and B- in figure 1), using the 
ohmmeter polarity giving the highest resistance read- 
ing; if the reading is lower than 50,000 ohms, check 
C101A, C101B, and C101C, for leakage or shorts. 

©John F. Rider 
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MODELS 47-204, 47-205 

TROUBLE SHOOTING Section 1 

- 
?__ 

TP'698A 

Figure 1. Bottom View, Showing Section 1 Test Points 

sioo [ 

Make the tests for this section 
with a d -c voltmeter, connecting 
the leads to the test peints indi- 
cated in the chart. The voltages 
shown were taken with a 20,000- 
ohms- per-vglt meter at a line volt- 
age of 117 volts, 60 cycles. 

Turn the volume control to 
minimum, and set the dial pointer 
at 540 kc. 

Follow steps in sequence. If 
"NORMAL INDICATION" is ob- 
tained in step 1, proceed with 
tests for Section 2; if not, isolate 
and correct the trouble within this 
section. 

STIP TUT POINTS NORMAL 
INDICATION 

ABNORMAL 
INDICATION POSSIBLE CAUSI OF ABNORMAL INDICATION 

1 A to B- 90v Trouble within this section; isolate b7 the following tests. 

2 C to B- 115v 
No voltage 

Low voltage 
High voltage 

Defective 351"4 tube. Shorted C101A. 
Defective 35Y4 tube. Open C101A or 1100. Leaky C101A. 
Open R101. 

3 D to B- 105v 
No voltage 
Low voltage 
High voltage 

Shorted C1018. 
Open C101B. Leaky C10111 or (203. 

_pen R102, T200, or R204. 

4 A to B- 90v 
No voltage 

Low voltage 
High voltage 

Shorted C101C. 
Leaky CIOIC. 
Open R204. 

Listening Test: Abnormal hum may be caused by open C101A, C1018, or (101(:. 

TROUBLE SHOOTING Section 2 
Make tests for this section by 
using an audio signal. Connect 
ground lead of signal generator to 
B-; connect output lead through 
a .1-mf condenser to the test 
points indicated in the chart. Set 
the volume control at maximum. 
If "NORMAL INDICATION" is 
obtained in step 1, proceed with 
tests for Section 3; if not, isolate 
and correct the trouble within 
this section. 

TP -2698B 

Figure 2. Bottom View, Showing Section 2 Test Points 

STEP TUT POINT NORMAL INDICATION POSSIBLE CAUSI OF ABNORMAL INDICATION 

1 A 
Loud, clear signal with low 

signal -generator output Trouble within this section; isolate by the following tests. 

2 C Clear signal with high signal- 
generator output 

No signal: Open or shorted LS200 or T200. Shorted C203. 
Open R204. Defective 50L6GT tube. 

Weak or distorted signal: Defective 50L6GT tube, or LS200. 
Leaky C202 or (:201. Open R203. Shorted 11204. 

3 D Same as step 2 
No signal: Open C201. 
Weak or distorted signal: Leaky (201. 

4 E Same as step 1 

No signal: Open 11202. Defective 14B6 tube. 
Weak or distorted signal: Shorted (200. Open R201. 

Defective 1486 tube. 

5 A Same as step l 
Note: Rotate R200 through range 

No signal: Open C200. Shorted C300D. 
Weak or distorted signal: Defective R200. 

John F. Rider 
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MODELS 47-204, 47-205 

TROUBLE SHOOTING Section 3 

Q B6 Make tests for this sectión by using 
35Y4 7Aß A --- /4A7 R302 .__. B. 

modu- p0 cso4 Ó O 1Z3°/ v O O 0 0 an r -f signal generator with 
fre- Op 

0 Q 3 

©00 ' O O 

©+0 O© 

I i O O o O 
' O ' ,OO 

Q © OO QQe 
C O O 00 

lated output. Set generator 
quency to 455 kc. Connect ground 
lead to B-; of signal generator 

output lead through a 50L6GT R3Ó/ 
1 - s - Z300 i 

connect .1-mf 
condenser to the test points indi - 0 Ow ,, : 1 00 

CD Q e0 0 
O O 

cated in the chart. Set the volume 
control at maximum. If "NORMAL 
INDICATION" is in ----4 3 obtained step 

' 1, proceed with tests for Section 4; - if isolate and correct the not, 
TP -2698C 11' trouble within this section. 

Figure 3. Bottom View, Showing Section 3 Test Points Li 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 
Clear signal with low signal- 

generator output 
Trouble within this section; isolate by the following tests. 

2 C Same as step 1 

No signal: Open or shorted Z300. Defective 1486 or 14A7 
tube. Open R301. Shorted C303. 

Weak or distorted signal: Leaky C303. Open C303 or C304. 
Defective 14B6 or 14A7 tube. Misaligned Z300. Leaky 
or open C302. 

3 A Same as step 1 No signal: Open or shorted Z301. 
Weak or distorted signal: Misaligned Z301. 

TROUBLE SHOOTING Section 4 
O elii- 

55Y4 R400 C400 rz 3R40/ 7A8 00=00=B- 
Ó ',O E 00 O o 

el p ó / o O 
© O ° c40/ O 0 

MA7 

v0 O O o d b 
0 0 

r 1486 

0,_,00U 
O O 

CO 0O 

Make tests for this section byusing 
an r -f signal generator with modu- 
,lated output. Set frequency as noted 
'in chart. Connect generator ground 
lead to B-; connect output lead 

11402 
00000 C 

o p Op D 
(17)==== O> 

Q 
a0 

e' 
0O 0 

through a .1-mf condenser to the. 
test points indicated in the chart. 
Insect tuning condensers for 

bent plates, dirt, or poor wiper con- 
tacts; any or all of these will cause 

"NORMAL 7400 50L6GT noise. If INDICA- 
TION" is not obtained in step 1, 

` `,; TP -2698D t =' I 
isolate trouble by following the re - 

L1 Figure 4. Bottom View, Showing Section 4 Test Points U maining steps. 

DIAL SETTINGS 
POSSIBLE CAUSE OF ABNORMAL INDICATION STEP TEST POINT 

SIG. GEN. RADIO 
NORMAL INDICATION 

1 A 540 kc 540 kc 
Clear signal with low 

signal -generator 
output 

Trouble within this section; isolate by 
the following tests. 

2 
Osc. Test 

(see Note below) 
540 to 

1620 kc Negative voltage 
Open or shorted T400, C402, or R400. 

Shorted C400 or C400B. Defective 
7A8 tube. 

3 C 540 kc 540 kc Same as step 1 

No signal: Open or shorted Z301. 
Shorted C400 or C400A. Defective 
7A8 tube. 

Weak or distorted signal: Shorted 
or open LA400. Defective 7A8 tube. 

4 A 540 kc 540 kc Same as step 1 Weak signal: Open C401. 

NOTE: Oscillator test.-Connect positive lead of a 20,000.ohms-per-volt meter to B-; prod end of negative lead through a 100,000 - 

ohm isolating resistor to test point D. Proper operation of oscillator is indicated by a negative voltage of 9 to 12 volts throughout 
range of tuning condenser. 

John F. Rider 
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MODELS 47-204, 47-205 
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MODELS 4-7-204., t..7-205 

REPLACEMENT PARTS LIST 
NOTE: Parts marked with an asterisk (") ore general replacement items, and the numbers may not be identical with those 
on factory assemblies; also, the electrical values of some replacement items furnished may differ from the values indi- 

cated in the schematic and parts list. The values substituted in any case are so chosen that the operation of the instrument 

will be either unchanged or improved. When ordering replacements, use only the "Service Part No." in this parts list. 

SECTION 1 SECTION 4 

Reference No. Description Service Part No. Reference No. Description Service Part No. 

C100 Condenser, line filter, .04 mf 45-3500-2* C400 Condenser, tuning, 2 -section 31-2527-2 

0101 Condenser, electrolytic, 3 -section filter. 30-2573 C400Á: Condenser, trimmer Part of ('400 

C101A: Condenser, electrolytic, 30 mf.... Part of 0101 C400B: Condenser, trimmer Part of 0300 
C101B: Condenser, electrolytic, 25 mf ....Part of 0101 0401 Condenser, coupling, 5 mmf 60-90505007* 
CIOfC: Condenser, electrolytic, 20 mf ....Part of 0101 C402 Condenser, isolating, 47 mmf 60-00515307* 

8100 Resistor, leakage. 150,000 ohms.... 66-4153340* R400 Resistor, Osc., grid, 100,000 ohms .66-4103340* 
R101 Resistor, filter. 220 ohms 66-1224340' 

8102 Resistor, filter, 1200 ohms 66-2123330' 
R401 Resistor, aerial discharge, 

150,000 ohms 66-4153340* 
S100 Switch, power Part of R200 

T400 Transformer, oscillator 32-3880 
W100 Power cord and plug L3363 

LA400 Loop aerial: 
1100 Panel lamp 34-2068 Model 47-204 32-4052-3 

Model 47-205 32-4052-1 

SECTION 2 MISCELLANEOUS 
C200 Condenser, coupling, .01 mf 61-0120* Description Service Part No. 

C201 Condenser, coupling, .01 mf 61-0120* Cabinet 
C202 Condenser, by-pass, 220 mmf 60-10205307* Model 47-204 10674 

C203 Condenser, by-pass, .02 mf 61-0108* Model 47-205 10673 

R200 Volume control (with power Cabinet Hardware 
switch), 500,000 ohms 33-5429 Back 54-7371 

R201 Resistor, grid load, 3.3 megohms 66-5333340' Baffle and cloth assembly 
R202 Resistor, plate load, 470,000 ohms...66-4473340* Model 47-204 40-6906 

11203 Resistor, grid load, 470,000 ohms...66-4473340* Model 47-205 40-6905 

R204 Resistor, bias, 130 ohms 66-1123340* Bezel 54-4152 

LS200 Speaker 36-1614 
Foot, felt W2190 
Grill (plastic), speaker 54-4458 T200 Output transformer Part of LS200 Knob 

Model 47-204 54-4375 
Model 47-205 54-4228 

SECTION 3 Window, acetate 27-5616 

C302 Condenser, a -v -c by-pass, .1 mf 61-0113* Clip, coil mounting 28-5002FA1 

C303 Condenser, screen by-pass, .05 mf 61-0122* Dial -Scale Hardware 
C304 Condenser and choke assembly, Cord, drive (25 -ft. spool) 45-8750 

i -f by-pass, .2 mf 76-1161 Pointer 54-4148-1 
R300 Resistor, diode load, 47,000 ohms ..Part of Z300 Scale, dial 
R301 Resistor, screen, 27,000 ohms 66-3273340* Model 47-204 27-5953 

R302 Resistor, a -v -c, 2.2 megohms 66-5223340* Model 47-205 27-5952 

Z300 Transformer, 2nd i -f 32-3952 
Screw, scale mounting 1W19674FA3 
Spring, drive cord 56-2617 C300A: Condenser, trimmer Part of Z300 Washer, scale mounting 2W54094 

C300B: Condenser, trimmer Part of Z300 
C300C: Condenser, by-pass, 100 mmf Part of Z300 Panel, terminal, loop aerial 76-2148 

C300D: Condenser, by-pass, 100 mmf Part of Z300 Panel, lamp assembly 76-1472 

Z301 Transformer, 1st i -f 32-3967 Shaft, drive assembly 31-2718 
C301A: Condenser, trimmer Part of Z301 Socket, Loktal 27-6138* 
C301B: Condenser, trimmer Part of Z301 Socket, octal 27-6174* 

o John F. 'Rider 

www.americanradiohistory.com



PHILCO PAGE 20-69 

Circuit Description 
Philco Model 48-1284 is a console -model radio - 

phonograph combination consisting of a seven -tube 

superheterodyne and a Philco Model M-8 Automatic 

Record Changer, operating on a.c. only. The tuning 
ranges are 540 to 1650 kc. and 9.3 to 15.7 mc. The 

built-in low -impedance loop normally provides adequate 

signal pickup; where greater pickup is required, an 

external aerial may be connected, using Philco Aerial 

Coupler Part No. 76-2353. 

A 7AF7 dual triode is employed in a converter circuit 

designed for high signal-to-noise ratio and high con- 

version efficiency. A 7A7 pentode is used in the first 

i -f stage and the pentode section of a 7R7 dual -diode - 

pentode is used in the second i -f stage. The midget - 
type i -f transformers have permeability tuning for 
greater stability and efficiency. One diode section of 

the 7R7 is used as the detector, and the other is used 

to supply a -v -c voltage to the converter and the first 

i -f stage. A 7F7 dual triode functions as the first 

audio amplifier and phase inverter to drive two 6K6GT 

output tubes in push-pull. 

More uniform frequency response and decreased har- 
monic distortion is obtained by the use of inverse feed- 

back. Voltage from the secondary of the output trans- 
former is fed back through a voltage divider, R209 

and R210, over three stages to the first audio amplifier. 
Full control of bass and treble is made possible by a 

variable tone control, R201. Excellent frequency 
response at any volume level is provided by a 12 -inch 

electrodynamic speaker. 
Philco TROUBLE -SHOOTING Procedure 

For rapid trouble shooting, the radio circuit is div- 

ided into four sections, as follows: 

Section 1-the power supply 

Section 2-the audio circuits 

Section 3-the i -f, detector, and a -v -c circuits 

Section 4-the r -f and converter circuits 
Test points are specified for each section, and are indi- 
cated in the sectionalized schematic diagram. The 
trouble -shooting procedure given for each section in- 
cludes a simplified test chart and a bottom view of the 
chassis showing the locations of the test points and the 
components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, 
without going through the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" 
in any given step indicates trouble within the circuit 
under test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring 
tube electrode voltages; third, measuring circuit resist- 
ances; fourth, substituting condensers. Any trouble 
revealed should be corrected before testing further. 

© John F. Rider 

MODEL 48 -12814. 

MODEL 48-1284 

SPECIFICATIONS 
CABINET Wood console, walnut 

finish 
RADIO CIRCUIT . Seven -tube superhetero- 

dyne 
FREQUENCY RANGES 

Broadcast . . 

Short Wave . 

AUDIO OUTPUT . 

OPERATING 
VOLTAGE . 

POWER 
CONSUMPTION 

Radio . . . 

Record Changer 
AERIAL 

INTERMEDIATE 
FREQUENCY . 

PHILCO TUBES (7) 

PHONOGRAPH 

540-1650 kc. 
9.3-15.7 mc. 
6 watts 

105-120 volts, 60 cy- 
cles, a.c. 

75 watts 
20 watts 
Built-in low -impedance 
loop; terminal provided 
for external aerial 

. 455 kc. 
7AF7, 7A7, 7R7, 7F7, 
6K6GT (2), 7Z4 
Philco Automatic Record 
Changer Model M-8 (for 
service information see 
manual PR -1478) 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before turning on 
the power: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sockets, 
and look for any broken or shorted connections, burned 
resistors, or other obvious indications of trouble. 

2. Measure the resistance between B+ (pin 7 of 
7Z4 rectifier) and B-, test point B. When the ohm- 
meter leads are connected in the proper polarity, the 
highest resistance reading will be obtained. If the 
reading is lower than 3000 ohms, check condensers 
C102, C103B, C311, and C306 for leakage or shorts. 
This resistance value, which is much lower than normal, 
does not represent a quality check of these condensers; 
it is the lowest value which will permit the rectifier to 
operate safely while the voltage tests of Section 1 

(power supply) are performed. 
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FIGURE 2. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS 

TROUBLE SHOOTING 

POWER SUPPLY 
CAUTION: Do not turn on the power with the speaker 
disconnected, or the radio may be damaged. 

Make the tests for this section with a d -c voltmeter; 
connect the leads between the test points indicated in 
the chart. The voltage readings given were taken with 
a 20,000 -ohms -per -volt meter at a line voltage of 117 
volts. 

(ON TOP) 

TP -5356-A 

Set the band switch to the broadcast position. Set 
the volume control to minimum and turn the tone 
control fully clockwise. 

Follow the steps in the order given. if the "NOR- 
MAL INDICATION" is obtained in step 1, proceed 
with the tests for Section 2 (audio circuits); if not, 
isolate and correct the trouble in this section. 

STEP TEST POINT NORMAL 
INDICATION 

ABNORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A to C 255v Trouble in this section. Isolate by the following tests. 
2 D to B 300v No voltage 

Low voltage 

High voltage 

Defective: 7Z4. Open: T100, S100, W100. Shorted: C102, T200. 
Leaky: C102. Shorted or leaky: C103A, C103B, C306', C311*, 
C210', C211'. 
Open: L100, R100, R101, T200'. 

3 B to C -17v High voltage Open: R101. 

4 E to C 205v No voltage 
Low voltage 

Open: R100. Shorted: C103A. 
Leaky: C103A. Increased resistance: R100. 

5 A to C 255v No voltage 
Low voltage 
High voltage 

Open: L100, R101. Shorted: C103B. 
Leaky: C103B. Shorted: C210*, C211'. 
Open: T200'. 

Listening Test: Abnorma hum may be caused by open C102, C103A, C103B, C100, or C101. 

This part, located in another section, may cause abnormal indication in this section. 

o John F. Rider 
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FIGURE 3. BOTTOM VIEW, SHOWING SECTION 2 TEST POINTS TP -5356-B 

2 TROUBLE SHOOTING 
AUDIO CIRCUITS 

For the tests in this section, use an audio -frequency control fully clockwise, and set the band switch to the 
generator. Connect the generator ground lead broadcast position for all of the steps except step 7. 

the chassis, test point C; connect the ou :put lead If the "NORMAL INDICATION" is obtained in 
a .1-mf. condenser to the test points indicated 

the chart. step 1, proceed with the tests for Section 3 (i -f, detector, 
and a -v -c circuits); if not, isolate and correct the trouble 

Set the volume control to maximum, turn the tone in this section. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak 
signal input. 

Trouble in this section. Isolate by the following tests. 

2 B 

(Remove 7F7.) 
Clear signal with strong signal 
input. 

Defective: 6K6GT. T200. Shorted: C210. C209. Open: R214, R212, 
C209. 

3 D 
(7F7 removed.) 

Same as step 2. Defective: 6K6GT, T200. Shorted: C208, C211. Open: R213, 
C208. 

4 E 
(Replace 7F7.) 

Loud, clear signal with moder- 
ate signal input. 

Defective: 7F7. Shorted: C203. Open: R205, R206, R207, R211. 

5 F Same as step 1; Defective: 7F7. Shorted: C201, C202. Open: C203, R203, R204. 

6 A Same as step 1. Defective: R200 (rotate through range). Open: C200, C206, 
WS -3 (R), R209. Shorted: C302D, C312'. 

7 G 
(Set band switch to 
phono.) 

Same as step 1. Open: WS -3 (R). 

Listening Test: Distortion may be caused by shorted or leaky C200, C206, C203, C208. or C209. Poor low -frequency response 
may be caused by open or shorted C205 or open R208. 

This Dart, located in another section, may cause abnormal indication in this section. 

a John F. Rider 
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(e e) 

7AF7 

Section 3 

7A7 7R7 7F7 6K6GT 61(6GT 

R309? 

L 
FIGURE 4. BOTTOM VIEW, SHOWING SECTION 3 TEST POINTS 

TROUBLE SHOOTING 
I -F, DETECTOR, AND A -V -C CIRCUITS 

For the tests in this section, use an r -f signal gener- 
ator, with modulated output, set at 455 kc. Connect 
the generator ground lead to the chassis, test point C; 
connect the output lead through a .1-mf. condenser to 
the test points indicated in the chart. 

Set the radio -phono switch to the radio position and 
the band switch to the broadcast position. Set the 
volume control to maximum and turn the tone control 
fully clockwise. Rotate the tuning control until the 
tuning condenser is fully meshed. 

TP -5356-C 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the trouble 
in this section. 

To provide a complete i -f -amplifier check, test point 
A for this section is placed at the grid of the mixer 
in Section 4; therefore, the effectiveness of step 1 as a 
master check is dependent upon the condition of certain 
parts in the mixer circuit. These parts are listed below 
under "POSSIBLE CAUSE OF ABNORMAL INDI- 
CATION". 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak 
signal input. 

Trouble in this section. Isolate by the following tests. 

2 B Loud, clear signal with strong 
signal input. 

Defective: 7R7. Open: L302A, L302B, R306, WS -2 (R), R309. R310, 
R308, R307, C302A, C302B. Shorted: L302A, L302B, C302A, 
C302B. Shorted or leaky: C310, C311, C302C. Misaligned: Z31/2. 

3 D Loud, clear signal with moder- 
ate signal input. 

Defective: 7A7. Misaligned: Z301. Open: R302, R303, L301A, 
L301B, C301A, C301B. Shorted: C305, C301A, C301B, L301A, 
L301B. 

4 A Loud, clear signal with weak 
signal input. 

Defective: 7AF7'. Misaligned: Z300. Open: R401', R300, R301. 
L300A, L300B, L300C, C300A, C300B. Shorted: C303, C409'. 
C300A, C300B, L300A, L300B. L300C. 

This part, located in another section, may cause abnormal indication in this section.. 

o John F. Rider 
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Section 4 

(REAR VIEW) 

FIGURE 5. BOTTOM VIEW. SHOWING SECTION 4 TEST POINTS 

TROUBLE SHOOTING 
R -F AND CONVERTER CIRCUITS 

For the tests in this section, with the exception of 
the oscillator tests, use an r -f signal generator with 
modulated output. Connect the generator ground lead 
to the chassis, test point C; connect the output lead 
through a .1-mf, condenser to the test points indicated 
in the chart. 

Set the volume control to maximum and turn the 

MODEL 48-1284 

tone control fully clockwise. Set the radio band switch, 
the tuning control, and the signal -generator frequency 
as indicated in the chart. 

If the "NORMAL INDICATION" is not obtained 
in step 1, isolate and correct the trouble in this section. 
If the trouble is not revealed by the tests for this sec- 
tion, check the alignment. 

STEP 
TEST 

POINT 
SIG. GEN. 

FREQ. 
BAND 

SWITCH 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF ABNORMAL 

INDICATION 

I (a) 

1 (b) 

A 

A 

1000 kc. 

15 mc. 

BC 

SW 

1000 kc. 

15 mc. 

Loud, clear signal with 
weak signal input, 
Same as step 1 (a). 

Trouble in broadcast band. Isolate by 
the tests in steps 2 and 3. 

Trouble in short-wave band. Isolate 
by the tests in steps 4 and 5. 

2 B 
(Osc. test; see 
note below.) 

BC Rotate 
through 
range. 

Negative 1.5 to 2.0 volts. Defective: 7AF7. Open: L402, WS -1 (F), 
WS -2 (F), WS -3 (F), R400, C408, R403, 
R404, C405. Shorted or leaky: C405, 
C408, C400A, C402B, C401C. Shorted: 
L402. 

3 A 1000 kc. BC 1000 kc. Loud, clear signal with 
weak signal input. 

Open: L400, WS -3 (F), WS -3 (R). C403, 
C406, R401. Shorted: C400B, C402A. 

4 B 

(Ose. test; see 
note below.) 

SW Rotate 
through 
range. 

Negative 1.5 to 2.0 volts. Defective: 7AF7. Open: L403, WS -1 (F), 
WS -2 (F), WS -3 (F), C407. Shorted: 
C401B, C407. 

5 A 15 mc. SW 15 mc. Loud, clear signal with 
weak signal input. 

Open: WS -3 (F), WS -3 (R), L401. 
Shorted: C401A. 

OSCILLATOR TEST: Connec the positive lead of a h'gh-resistance voltmeter to the chassis, test point C; connect the prod end of the 
negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 5 of the 7AF7), test point B. Use a suitable meter range, 
such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltages of approximately the values given in the 
chart (measured with a 20,000 -ohms -per -volt meter) throughout the tuning range. 

o John F. Rider 
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CALIBRATING DIAL BACKPLATE 
When the radio chassis has been removed from the 

cabinet, dial calibration and alignment points should 
be marked on the dial backplate below the pointer. 

The method of measuring for these points is illus- 
trated in figure 1. Hold a ruler against the scale back - 
plate, with the start of the rulei at the reference line 
shown, and mark pencil dots at the proper points for 
the required frequency settings. When the ruler is 
correctly placed, the index mark is approximately 2 

U -s -s -R 
PANAMA 

COLOMBIA 

inches from the reference point indicated in figure 1. 
With the tuning gang fully meshed, the pointer 

should be adjusted on the dial -drive cord to coincide 
with the index mark. 

After installation of the chassis in the cabinet, the 
dial pointer should be moved to coincide with the index 
mark on the dial. Coincidence of the pointer and 
index mark should occur with the tuning condenser 
fully meshed. 

ROME 
LONDON 
BERLIN 

.t? KO 13.0 I 

0 70 80 100 120 14 

INDEX MARK Illlilfllllllll11111111111111II gyp lt yin!! 

2 
1 2 3 

TO EXTREME LEFT EDGE OF DIAL BACK PLATE 

POINTER 
56-3179 

CONDENSER 
SPRING 
56-2617 

Illllllllll flIIIIIIIIIIIllilillllillllIlllllllllilll Ilt¡j1ll 
4 

ff 5 6 7 

FIGURE 1. CALIBRATION MEASUREMENTS FOR DIAL BACKPLATE 

o 

POINTER 
SPRING 
28-8953 

TP -5774 

--------------- 

CONDENSER DIAL CORD 45-8750C25FT SPOOL) 

21" 

POINTER DIAL CORD 45-8750 (25 FT SPOOL) 

42" 

LOOP 3/16" H H 
FIGURE 6. DRIVE -CORD INSTALLATION DETAILS 

©John F. Rider 
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MODEL 48-1284 

C205 
C206 
C207 
C208 
C209 
C210 
C211 
1200 
J201 
15200 
R200 
R201 
R202 
R203 
R204 
11205 
R206 
R207 
R208 

REPLACEMENT PARTS LIST (Continued) 
SECTION 2 -AUDIO CIRCUITS 

Reference Symbol Desc iiption Service Port No. 

C200 Condenser, d -c blocking, .006 mf. 45.3500-7' 
C201 Condenser, r -f by-pass, 100 mmf. ..._._ ..... .60-10105407' 
C202 Condenser,- tone control, .01 mf. 61-0120' 
C203 Condenser, d -c blocking, .006 mf. _.____.__....45.3500.7' 

C204 Condenser, tone compensation, 
100 mmf. ...»._ 60-10105407' 

Condenser, tone compensation. .006 mf _....45-3500-7' 
Condenser, d -c blocking, .006 mi. ..... ___ __..45.3500-7' 
Condenser, bias filter, .1 mf.._ 61-0113' 
Condenser, dc blocking, .006 mf. 45-3500-7' 
Condenser, d -c blocking, .006 mf. 45-3500-7' 
Condenser, parasitic suppressor, .006 mf. 61.0153' 
Condenser, parasitic suppressor, .006. mf. 61.0153' 
Test socket _.._....._..»..__._»_....27.6180 

Cable and plug, phono input -41.3735-16 
Loud -speaker 36-1611-3 
Volume control, 2 megohms __._ . 33-5535-16 
Tone control, 4 megohms 33-5538-29 
Resistor, crystal load. 1 megohm 66-5103340' 
Resistor, plate load, 220,000 ohms 66-4223340' 
Resistor, grid return, 10 megohms 66-6103340' 
Resistor, cathode bias. 4700 ohms ........... _S6-2473340' 
Resistor, cathode load, 47,000 ohms 66-3473340' 
Resistor, grid return, 1 megohm 66-5103340' 
Resistor, tone compensation, 

33,000 ohms... 66-3333340' 
11209 Resistor, voltage divider (negative feedback), 

4.7 ohms 66-9474360 
R210 Resistor, voltage divider (negative feedback), 

68 ohms 66-0683340' 
R211 Resistor, plate load, 56,000 ohms 66-3563340' 
11212 Resistor, bias filter, 100,000 ohms . 66-4103340' 
11213 Resistor, grid return, 330,000 ohms 66-4333340' 
R214 Resistor, grid return, 330.000 ohms 66-4333340' 
T200 Transformer, output 32.8274 
WS -3 (R) Switch -wafer section Part of 42.1846 

SECTION 3 -I -F, DETECTOR, AND A -V -C CIRCUITS 

C300A Condenser, shunt Part of Z300 
C300B Condenser, shunt ...._..._..._.____ Part of Z300 
C301A Condenser, shunt ..._....__..__. _..._..........._.....» Part of Z301 

C301B Condenser, shunt _...._......___._»..__.._.__...Part of Z301 

C302A Condenser, shunt _____................. »_ ....... _._._.._..Part of Z302 

C302B Condenser, shunt Part of Z302 

C302C Condenser, r -f by-pass ._ .... Part of Z302 
C302D Condenser, r -f by-pass Part of Z302 

C303 Condenser, plate by-pass, .01 mf. 61-0120' 
C304 Condenser, a -v -c by-pass, .01 mf., 61-0120' 
C305 Condenser, screen by-pass, .01 mf. .___..61-0120' 
C306 Condenser, r -f by-pass, .0I mf. ..... _..__.__....__.. 61-0120' 
C307 Condenser, a -v -c by-pass, .01 mf. 61-0120' 
C308 Condenser, d -c blocking, 100 mmf. 62.110009001' 
C309 Condenser, cathode by-pass, .05 mf. ...... __Si -0122' 
C310 Condenser, screen by-pass, .01 mf. 61-0120' 
C311 Condenser, plate by-pass, .05 mf. ..._...._ 61-0122' 
C312 Condenser, r -f by-pass, 100 mmf. ....._..._..62-110009001' 
L300A Transformer primary, 1st i -f _ Part of Z300 
L3008 Transformer tertiary, 1st i -f Part of Z300 
L300C Transformer secondary, 1st i -f Part of Z300 
L301A Transformer primary, 2nd i -f ._ .. Part of Z301 

L301B Transformer secondary, 2nd i -f' Part of Z301 
L302A Transformer primary, 3rd i -f Part of Z302 
L302B Transformer secondary, 3rd i -f Part of Z302 
R300 Resistor, plate decoupling, 47,000 ohms ...66-3473340' 
R301 Resistor, a -v -c decoupling, 1 megohm 66-5103340' 
11302 Resistor, cathode bias, 150 ohms 66-1153340' 
11303 Resistor, screen dropping, 47,000 ohms 66-3473340' 
R304 Resistor, a -v -c filter, 3.3 megohms 66-5333340' 
11305 Resistor, a -v -c diode load, 1 meqohm 68.5103340' 
11306 Resistor, cathode bias, 180 ohms 66.1183340' 
11307 Resistor, screen dropping, 68,000 ohms 66.3683340' 
R308 Resistor, plate decouplinq, 1000 ohms 68.2103340' 
R309 Resistor, diode load, 330,000 ohms 88.4333340' 

11310 
WS -2 (R) 
Z300 
Z301 

'Z302 

SECTION 3 -I -F, DETECTOR, AND A -V -C 
Reference Symbol Description 

Resistor, r -f filter, 47,000 ohms 
Switch -wafer section ........... 

Transformer, 1st i -f ._...._....»_ 

Transformer, 2nd i -f ...._...__ 

Transformer 3rd i -f 

CIRCUITS (Conf./ 
Service Part No. 

66-3473340' 
._...._...Part of 42-1846 

32-4258 
32-4160-3 
32.4240-2 

SECTION 4 -R -F AND CONVERTER CIRCUITS 
C400 Condenser, tuning gang 31-2728 

C400A Condenser, tuning (osc. section) ..._...._....Part of C400 
C400B Condenser, tuning (aerial section) Part of C400 

C401 Condenser, trimmer, 3 -section 31.6477.10 
C401A Condenser, trimmer, SW aerial ...._...._....Part of C401 
C401B Condenser, trimmer, SW osc. - Part of C401 
C401C Condenser, trimmer, BC osc. (series) Part of C401 

C402 Condenser, trimmer, 2 -section 31-6476-16 
C402A Condenser, trimmer, BC aerial ..._ Part of C402 
C402B Condenser, trimmer, BC osc. (shunt) Part of C402 

C403 Condenser, d -c blocking, 240 mmf. _..._....60-10245307' 
C404 Condenser, stabilizing, .12 mmf. ..... __...._ ...... .30-1224-33 
C405 Condenser, grid return, 240 mmf. 60-10245307' 
C406 Condenser, cathode by-pass, .01 mf. _ _.......61-0120' 
C407 Condenser, fixed padder (SW osc.), 

4700 mmf...._.........._...._.......»...._............ _.....» 60-20515304' 
C408 Condenser, d -c blocking, 240 mmf. _._._ 60-10245307' 
C409 Condenser, r -f by-pass. 100 mmf. ....._.__62-110009001' 
1400 Socket, external aerial ..._ 27-6214-1 
L400 Coil, BC aerial 32-4033-7 
L401 Coil, SW aerial 32-4050-10 
L402 Coil, BC osc. 32-4221-2 
L403 Coil, SW osc. 32-4280 
LA400 Loop aerial 76.3583-1 
R400 Resistor, grid return, .15,000 ohms 66-3153340' 
R401 Resistor, cathode bias, 2200 ohms 66-2223340' 
R402 Resistor, grid return, 1 megohm 66-5103340' 
R403 Resistor, plate load, 15,000 ohms 66-3153340' 
R404 Resistor, plate load, 33,000 ohms ..._66-3333340' 
TB400 Terminal panel, aerial 38-9942 
WS -1 (F) Switch -wafer section Part of 42-1846 
WS -2 (F) Switch -wafer section Part of 42-1846 
WS -3 (F) Switch -wafer section Part of 42-1846 

MISCELLANEOUS 
Description Service Part No. 

Cabinet (less scale) 10705 
Baffle and cloth ..._._..........._._......_......._...._.......»...._ -...40-6998 
Baffle, wood ....._...._.._».»» ._........__._ 219110 
Bezel, metal 56-4878 
Bin mechanism (L.H.) _._._._ 76-3223-5 
Bin mechanism (R.H.) ....__..... __.__....__ .....................»...._..... 

Bullet catch 45-6002 
Cabinet back, binder's board 54-7552 
Cabinet back, Masonite 54-7555 
Dial scale 76-3187-5 
Dome ..__ 45-6190 
Door pull _ ._ _._._ ._ __._..._..__..._...._ 56-5272 
Frame assembly _...» _.. _.._»..._.._ ..._..........76.3222-1 

Knife hinge (with stop arm) ._......... _..» _______ ..... _ ...............56-4882 

Knife hinge _._.__.»»...._..._...._ ................56-5522 

Scale strap _....__._ ..__ .__...._ 56-4916 
Spring, changer mounting ..._ ...................._»».....»_._._»....».56-3043FA15 

Cable and plug, speaker .__...._.»». 41-3734-8 
Dial-backplate assembly _.._............_...._._--- ...._....».........._.__ 76-3716 
Dial cord (25 -ft. spool) ..._ _ _ ....__........_...»».._»....._._._...45-8750' 

Dial pointer 56-3179 
Spring (pointer drive cord) _....___.........._...._...28-8953 

Spring (tuning -condenser drive cord) ._.._....._.._ _ _._.._........56-2617 

Tuning shaft __.__.._._ _..._ ......._..___.__»___...__.._._76-3820 

Knob 54-4486 
Shield, pilot lamp 56-2194FA3 
Socket, Loktal 27-6138' 
Socket, octal ....._...__. ...._.. ..._..._............_..._.._.....__ _....27-6174 
Socket assembly, pilot lamp ....__._._...._...._ ......_.._ 27.8233.16 
Wafer, condenser mounting .... ._........_....__.... 27-9508 

o John F. Rider 
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MODEL 49-1100 -1100 

Circuit Description 
Philco Radio Model 49-1100 is a six -tube super- 

heterodyne, which provides reception in the standard - 
broadcast band. The circuit includes a 14AF7 con- 
verter, a 7B7 1st i -f amplifier, a 7B7 2nd i -f amplifier, a 
7C6 detector, a.v.c., and 1st audio amplifier, and a 
35L6GT output amplifier. The power supply employs 
a 50X6 rectifier in a voltage -doubling circuit. 

A low -impedance loop aerial, located within the 
cabinet, normally provides adequate signal pickup. If 
greater signal pickup is required, the jumper should 
be disconnected from the terminal at the rear of the 
chassis and an external aerial connected to the ter- 
minal. 

Two series -resonant circuits, consisting of condens- 
ers C302 and C303 together with the coils wound on 
these condensers, function as traps to prevent feed- 
back of the intermediate frequency and the second 
harmonic of the intermediate frequency through the 
B- lead. One circuit is resonant at 455 kc., and the 
other at 910 kc. Each circuit offers a very low im- 
pedance to the resonant frequency, and, therefore, 
shunts it to the chassis. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is di- 

vided into four sections, as follows: 
Section 1-the power supply 
Section 2-the audio circuits 
Section 3-the i -f, detector, and a -v -c circuits 
Section 4-the r -f and converter circuits 

Test points are specified for each section, and are 
indicated in the sectionalized schematic diagram. The 
trouble -shooting procedure given for each section in- 
cludes a simplified test chart and a bottom view of 
the chassis showing the locations of the test points 
and the components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, 
without going through the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" 
in any given step indicates trouble within the circuit 
under test. 

After isolating the trouble to a single stage, the 
defect is located by: first, testing the tube; second, 
measuring tube electrode voltages; third, measuring 
circuit resistances; fourth, substituting condensers. 
The trouble revealed should be corrected before test- 
ing further. 

SPECIFICATIONS 
CABINET Wood, mahogany 
CIRCUIT Six -tube superheterodyne 
FREQUENCY RANGE 540-1620 kc. 
INTERMEDIATE 

FREQUENCY 455 kc. 
AUDIO OUTPUT 2.5 watts 
OPERATING VOLTAGE 105-120 volts, 60 cycles, 

a.c. 
POWER CONSUMPTION 40 watts 
AERIAL Built-in low -impedance 

loop; provisions for ex- 
ternal aerial. 

PHILCO TUBES (6) 14AF7, 7B7(2), 7C6, 
35L6GT, 50X6 

TP -4525 

Preliminary Checks 
To avoid possible damage to the radio, the follow- 

ing preliminary checks should be made before con- 
necting the radio to a source of power. 
1. Inspect both the top and the bottom of the chas- 

sis. Make sure that all tubes are secure in the 
proper sockets, and look for any broken or shorted 
connections, burned resistors, or other obvious in- 
dications of trouble. 

2. Measure the resistance between B+ (pin 7 of 
50X6 rectifier) and B-. When the ohmmeter leads 
are connected in the proper polarity, the highest 
reading will be obtained. If the reading is lower 
than 3000 ohms, check condensers C101, C102, 
C103A, and C207 for leakage or shorts. 

NOTE: The resistance value above, which is much 
lower than normal, does not represent a quality check 
of these condensers; the value given is the lowest at 
which the rectifier will operate safely while the volt- 
age tests of Section 1 (power supply) are performed. 

©John F. Rider 
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PHILCO PAGE 20-7 
MODEL 49-11001 

Section 1 -Power Supply TROUBLE SHOOTING 
Make the tests for this section with a 

d connect the leads between -`ormara- -c voltmeter; 
B-, test point B. and the test points in- 
dicated in the chart. 

The voltage readings given were taken 
with a 20,000 -ohms -per -volt meter, at a 
line voltage of 117 volts. 

Set the volume control to minimum, 
and the tone control fully clockwise. 

0000 
0® 

0"" 

pl,B 
21 

jr -To c D 

tail 

oo 
©Qo 
To 787 

- 

00 m® ps 
e-,® md® 

Soxó 
351601 

00 
óOó 
"O 7C6 

I 

Follow the steps in the order given. If ( ' C101 + 

the "NORMAL INDICATION" is ob- C 103 C 1031 + r,0, 
soo 

C 03A tained in step 1, proceed with the tests - - - ___ 

for Section 2 (audio circuits); if not, l NO 

ill 
isolate and correct the trouble in this 
section. Figure 1. Bottom View, Showing Section 1 Test Points 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 107v Trouble in this section. Isolate by the following tests. 

2 D 225v No voltage 
Low voltage 

High voltage 

Defective: 50X6, 5100, W100, PL100. Shorted: C101 and C102. 
Defective: 50X6. Open: C101, C102. Leaky: C101, C102, C103A, 
C103B. 
Open: R100, R101. 

3 C 190v No voltage 
Low voltage 
High voltage 

Shorted: C103A. Open: R100. 
Changed resistance: R100. Shorted: C207', C103B. Leaky: C103A. 
Open: R101, T200', R207'. 

4 A 107v No voltage 
Low voltage 
High voltage 

Shorted: C103B. Open: R101. 
Leaky: C103B. 
Open: R207', T200'. 

Listening Test: Abnormal hum may be caused by open C100, C103A, C103B, or 11102. 

*This part, located in another section, may cause abnormal indication in this section. 

Section 2 -Audio Circuits SHOOTING TROUBLE 
.1 For the tests in this section, use an 

T200 
,r 

audio -frequency signal generator. Con- '713X- `b -u -ir 
200 Ste, nect thegeneratorground lead to B-,00 00 e,, --K) 

°00® test point B; connect the output lead oe FMf7 ee 767 

7 lX^' Kr 
;0 00 ^ 

©O© exº 
I Ot7 -k CIf7>. C through a .1-mf. condenser to the test `1:71, 

indicated in 1331 points the chart. a 

Set the volume control to maximum, r Q m D 
and the tone control fully clockwise. iB7 7C6 

If the "NORMAL INDICATION" is 
obtained in step 1, proceed with the 

:,'=«7 % 

° 
U 

jjia,i -ÍI_` 

iß 
- 

tests for Section 3 (i -f, detector, and 
B a -v -c circuits); if not, isolate and correct 

the trouble in this section. Figure 2. Bottom View, Showing Section 2 Test Points 

STEP 
TEST 

POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak sig- 
nal input. 

Trouble in this section. Isolate by the following tests. 

2 C Clear signal with strong signal 
input. 

Open: T200, R207. Shorted: C203, C206, C207, C205. Leaky: C203. 
Defective: 35L6GT, LS200. 

3 D Same as step 1. Open: R202, R203, C203. Shorted: C202, C204. Defective: 7C6 (tri- 
ode section). 

4 A Same as step 1. Open: 0200, C201, R200 (rotate through range). Shorted: C307' 
C301D'. 

Listening Test: Distort on may be caused by open R201 or R206, or by shorted or leaky C200 or C201. 

' This part, located in another section, may cause abnormal indication in this section. 1 

o John F. Rider 
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MODEL !+9 -1100 

Section 3-I -F, Detector, and A -V -C Circuits TROUBLE SHOOTING 
For the tests in this section, use an r -f 

signal generator, with modulated output, o° 
set at 455 kc. Connect the generator ®,--,o 

round lead to testpoint connect 
A " ® B-,B; I4AF7 O° 

the output lead through a .1-mf. con- B 
denser to the test points indicated in the '- 

.chart. 
Set the volume control to maximum, 

and the tone control fully clockwise.j 
Rotate the tuning control until the tun- 

," 
" 

rJ 

_ 

ó 1) o u Qo e0-1 
707 

J. 

, 
G 

7e 

\ il 

150)(6 

° û 

°°O° 7C6 

®e ° , 
°° 

,-, ° °L:3o7' 

, 
© 

35L6GT 

INSIDE4 f 
o® 0 Qo 

® m °© 

zót 

ing condenser is fully meshed. i 
If the "NORMAL INDICATION" is .4 i `:- ' 

i1 

1 

obtained in step 1, proceed with the 
tests for Section 4 (r -f and converter 111 

circuits); if not, isolate and correct the Figure 3. Bottom View, Showing Section 3 Test Points trouble in this section. 
Since the circuit loc..zion of test point A for this section is in Section 4, the effectiveness of step 1 as 

check is dependent upon the condition of certain parts in Section 4; these parts are listed below under 
SIBLE CAUSE OF ABNORMAL INDICATION." 

a master 
"POS- 

STEP 
TEST 
POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak sig- 
nal input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear signal with moderate 
signal input. 

Defective: 7B7 (2nd i -f amplifier), 7C6 (diode section). Open: L301A, 
L301B, R306, R304, R303, E300. Shorted: C305, C301A, C301B, C306, 
C304, C301C, L301A, L301B. Leaky: C305. 

3 D Same as step 1. Defective: 7B7 (1st i -f amplifier). Open: C305. R301, R302. Shorted: 
C300B, L300B. 

4 A Same as step 1. Defective: 14AF7. Open: R402', L401', L300A, C300A, L300B. 
Shorted: C100A, L300A. 

NOTE: Voltage on the chassis may be caused by shorted C302 or 0303. Oscillation may be caused by open C302 or C303. 

' This part, located in another section, may cause abnormal indication in this section. 

Section 4-R -F and Converter Circuits TROUBLE SHOOTING 
For the tests in this section, with the A 

exception of the oscillator test, use an I 

r -f signal generator with modulated out- 
put. Connect the generator ground lead 
to B-, test point B; connect the output 
lead through a .1-mf, condenser to pthe 
test points indicated in the chart. 

Set the volume control to maximum, 

7. 
1IMlhimi 

C k-.1,-- 

CAF, 0.iiii « 
t' 

g" 

`' 

el 
I 

787 

B 

_ 

o°Oo 0°00 
00©º 50r6 ®® 

©OOI [I o0ó 
and the tone control fully clockwise. \ l 767 WO 7C6 oO 

Set the radio tuning control and signal - 
generator frequency as indicated in the 
chart. ,40, 

II - ñ 
If the "NORMAL INDICATION" isIl 

not obtained in step 1, isolate and cor- 
rect the trouble in this section. Figure 4. Bottom View, Showing Section 4 Test Points 

STEP 
TEST 

POINT 
SIC. GEN. 

FREQ. 
RADIO 

TUNING 
NORMAL 

INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 
1 A 1000 kc. Tune to signal. Loud, clear sig- 

nal with weak 
signal input. 

Trouble in this section. Isolate by the following tests. 

2 C 
(Osc, 

test: see 
note 

below.) 

Rotate through 
range. 

Negative 3.5 to 5 

volts. 
Defective: 14AF7. Open C403, C407, C408, L401, R401. 
Shorted: C405, C400A, C400C, C408, C407. Leaky: 
C407, C408. 

3 A 1000 kc. Tune to signal. Same as step 1. Open: C401, C404, T400. Shorted: C400B, C400D, C406, 

Listening Test: Distortion and hum may be caused by open C409 or R404. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to B-, test point B; connect the prod end of the negative lead 
through a 100,000 -ohm isolating resistor to the oscillator grid (pin 4 of the 14AF7), test point C. Proper operation of the oscillator is indi- 
cated by negative voltages of approximately the values given in the chart (measured with 20,000 -ohms -per -volt meter) throughout the tun- 
ing range. 

o John F. Rider 
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REPLACEMENT 

PARTS LIST 

MODEL 49-1100 

NOTE: Part numbers marked with an asterisk (') are general replacement items. These 
numbers may not be identical with those on factory assemblies; also, the electrical val 
ues of some replacement items may differ from the values indicated in the schematic dia 
gram and parts list. The values substituted in any case are so chosen that the operation 
of the radio will be either unchanged or improved. When ordering replacements, use only 
the "Service Part No." 

SECTION 1 SECTION 3 (Continued) 
POWER SUPPLY 

Reference 
Symbol Description 

I -F, DETECTOR, AND A -V -C CIRCUITS 
Service Reference 
Part No. Symbol Description 

C100 Condenser, line filter, .05 mf. 61.0122' L301B 
C101 Condenser, filter, 15 mi., 200v 30-2575.11 R300 
C102 Condenser, filter, 15 mf., 200v 30.2575.11 R301 
C103 Condenser, electrolytic, 2 -section 30.2575-17 R302 

C103A Condenser, filter, 75 mf., 250v Part of C103 R303 
C103B Condenser, filter, 10 mf., 250v Part of C103 R304 

1100 Pilot lamp 34.2477' R365 
R100 Resistor, filter, 500 ohms 33.3435.3 R306 
R101 Resistor, filter, 8200 ohms 66.2824340 8300 
R102 Resistor, leakage, 150.000 ohms 66.4153340' Z300 
S100 Switch, on -off 42-1837 2301 
W100 Power cord 41-3755.13 
P1100 A -c plug Part of W100 

SECTION 2 
AUDIO CIRCUITS 

C200 Condenser, d -c blocking, .Q06 mf. 30.4504' 
C201 Condenser, d -c blocking, .01 mf. 61-0120' 
C202 Condenser, plate decoupling, .25 mf. 61-0125' 
C203 Condenser, d -c blocking, .01 mf. 61-0120' 
C204 Condenser, tone control, .004 mf. 30.4623' 
C205 Condenser, tone compensation, .006 mf. ... ..... 30-1226-2e 
C206 Condenser, r -f by-pass, 220 mmf. 60.10205307' 
C207 Condenser, tone compensation, .006 mf. 30.4504' 
3200 Socket, accessory 27-6126 
LS200 Speaker, 8" p -m 36.1626.1 
R200 Volume control, 2 megohms (center-tapped)..33.5535.15 
R201 Resistor, grid return, 10 megohms 66-6103340' 
R202 Resistor, plate load, 100,000 ohms 66.4103340' 
R203 Resistor, plate dropping, 220,000 ohms 66.4223340' 
R204 Tone control, 5 megohms 33.5539.33 
R205 Resistor, tone compensation, 68,000 

ohms 66-3683340' 
R206 Resistor, grid return, 470,000 ohms 66-4473340' 
R207 Resistor, cathode bias. 130 ohms . 66-1123340' 
S200 Switch, accessory .42-1860 
T200 Transformer, output 32-8242.3 

SECTION 3 
I -F, DETECTOR, AND A -V -C CIRCUITS 

C300A Condenser, trimmer Part of Z300 
C300B Condenser, trimmer Part of Z300 
C301A Condenser, trimmer Part of Z301 
C301B Condenser, trimmer Part of Z301 
C301C Condenser, a -v -c filter, 100 mmf. Part of Z301 
C301D Condenser, a -v -c filter, 100 mmf. Part of Z301 
C302 Condenser -and -choke assembly, i -f filter, 

.15 mf. 38.9851-8 
C303 Condenser -and -choke assembly, i -f filter, 

.05 mf. 38-9851.4 
C304 Condenser, screen by-pass, .05 mf. 61.0122' 
C305 Condenser, d -c blocking, 200 mmf. 
C306 Condenser, plate by-pass. .003 mf. 
C307 Condenser, r -f by-pass, 100 mmf. 60.10105407' 
L300A Transformer primary, 1st i -f Part of Z300 
L3008 Transformer secondary, 1st i -f Part of Z300 
L30 lA Transformer primary, 2nd i -f Part of Z301 

80-10205307' 
30.4582 

C400 
C400A 
C400B 
C400C 
C400D 

C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
L401 
LA400 
R400 
R401 
R402 
R403 
R404 
T400 

Transformer secondary, 2nd i -f 

Resistor, screen dropping, 33,000 ohms 
Resistor, plate load, 18,000 ohms 
Resistor, grid return, 150,000 ohms 
Resistor, plate decoupling, 8200 ohms 
Resistor, i-f'1ilter, 47,000 ohms 
Resistor, a -v -c filter, 2.2 megohms 
Resistor, diode load, 470,000 ohms 
Switch, accessory Part of 42-1860 
Transformer, 1st i -f 32-4151-1 
Transformer, 2nd i -f 32-3948-9 

Service 
Part No. 

Part of Z301 
66-3333340' 
66-3183340' 
66-4153340' 
66-2823340' 

Part of Z301 
66.5223340' 
66-4473340' 

SECTION 4 
R -F AND CONVERTER CIRCUITS 

Condenser, tuning gang 31-2715-1 
Condenser, oscillator tuning Part of C400 
Condenser, aerial tuning Part of C400 
Condenser, oscillator trimmer Part of C400 
Condenser, aerial trimmer Part of C400 
Condenser, aerial isolating, 220 mmf 60.10205307' 
Condenser. r -f by-pass, .02 mf. 61-0108' 
Condenser, isolating, .1 mf. 
Condenser, d -c blocking, 470 mmf. 
Condenser, shunt, 33 mmf. 
Condenser, shunt, 20 mmf. 
Condenser, de blocking, 220 mmf. 
Condenser, osc. grid, 100 mmf. 
Condenser. a -v -c filter, .05 mf. 
Condenser, cathode by-pass, .05 mf. 
Coil, oscillator 
Loop aerial 
Resistor, aerial discharge, 4700 ohms 
Resistor, grid return, 47,000 ohms 
Resistor, cathode bias, 2200 ohms 
Resistor, plate feed, 18,000 ohms 
Resistor, grid return, 2.2 megohms 
Transformer, aerial 

MISCELLANEOÚS 
Description 

Bracket -and -clip assembly, pilot lamp 
Cabinet (less scale) 

Baffle and cloth 
Baffle, wood 
Bezel 
Dial scale 
Dome 
Scale strap 

Dial-backplate assembly 
Cord, drive (25 -ft. spool) 
Pointer 
Spring 

Knob 
Pilot -lamp -socket assembly 
Socket, Loktal 
Socket, octal 

30-4527 
60-10515307' 
60.00305307' 
6000205307' 
60-10205307' 
60.10105407' 

61-0122' 
61-0122' 

32-4019-6 
76-3583 

.66-2473340' 
66-3473340' 
66-2223340' 
663183340' 
665223340' 

32.4023-1 

Service 
Part No. 
76-3177 

10701 
40-6981 
219102 

56-5287 
27-5994 
45-6190 
56-4756 
76-3713 

45-8750' 
56-3583-3FCP 

28-8953 
54-4486 
27-6233' 

27-6138' 
27-6174 

©John F. Rider 
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MODEL 4.9 -114_01 

Circuit Description 
Philco Model 49-1401 is a table -model radio -phono- 

graph combination consisting of a 5 -tube superhetero- 
dyne, which provides reception on the standard broad- 
cast band, and a Philco Model M-7 Automatic Record 
Player. The built-in loop aerial normally provides 
adequate signal pickup. However, a terminal has been 
provided for connecting an external aerial, if required. 

The loop works directly into a 12BE6 converter, 
where the incoming signal is converted to the 455-kc. 
intermediate frequency. The oscillator section of the 
tuning -condenser gang has a specially shaped rotor, to 
provide proper tracking without the use of a series pad- 
ding condenser. The converter is transformer -coupled to 
a 12BA6 i -f amplifier, which, in turn, is transformer - 
coupled to the diode section of a 6AQ6. Both i -f trans- 
formers have permeability -tuned primary and secondary 
windings. The diode section of the 6AQ6 acts as a 
detector, and also provides a -v -c voltage, which is ap- 
plied to the grids of the converter and the i -f amplifier. 
The triode section of the 6AQ6, the first audio ampli- 
fier, is resistance -coupled to a 35L6GT beam -power - 
output amplifier, which supplies approximately 2 watts 
of audio power to a p -m dynamic speaker. 

The d -c operating voltages are furnished by a voltage - 
doubler circuit employing a 50Y6GT rectifier and a 
resistor -condenser filter. Resistor R103 is connected 
between B- and the chassis to prevent hum due to con- 
denser leakage under high -humidity conditions. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, as follows: 
Section 1 - the power supply 
Sec:ion 2 - the audio circuits 
Section 3 - the i -f, detector, and a -v -c circuits 
Section 4 - the r -f and converter circuits 

Test points are specified for each section, and are 
indicated in the sectionalized schematic diagram. The 
trouble -shooting procedure given for each section in- 
cludes a simplified test chart and a bottom view of the 
chassis showing the locations of the test points and the 
components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, with- 
out going through the entire chart. 

Failure to obtain the "NORMAL INDICATION" in 
any given step indicates trouble within the circuit under 
test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring 
tube electrode voltages; third, measuring circuit resist - 

MODEL 49-1401 

CABINET 

SPECIFICATIONS 
.._ ................................Wood, mahogany finish with 

black plastic top 
RADIO CIRCUIT ... _ _ ..__ ....................Five -tube superheterodyne 
FREQUENCY RANGE .....................540-1600 kc. 
AUDIO OUTPUT ...........__..__ _.......2 watts 
OPERATING VOLTAGES ......_......_.105-120 volts, 60 cycles, a.c. 
POWER CONSUMPTION 

Radio only -----.___... _._...._. 35 watts 
Radio -phonograph _. ___ ..............50 watts 

AERIAL Built-in loop; terminal also 'pro- 
vided for external aerial 

INTERMEDIATE FREQUENCY..... 455 kc. 
PHILCO TUBES (5) .12BE6, 12BA6, 6AQ6, 35L6GT, 

50Y6GT 

ances; fourth, substituting condensers. The trouble re» 
vealed should be corrected before testing further. 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before turning on 
the power: 

1. Inspect both the top and the bottom of the 
chassis. Make sure that all tubes are secure in the 
proper sockets, and look for any broken or shorted 
connections, burned resistors, or other obvious sources 
of trouble. 

2. Measure the resistance between B+, pin 4 of the 
50Y6GT, and B-, test point B. When the ohmmeter 
leads are connected in the proper polarity, the highest 
resistance reading will be obtained. If the reading is 
lower than 2000 ohms, check condenser C102A for 
leakage or a short. This resistance value, which is much 
lower than normal, does not represent a quality check 
of this condenser; it is the lowest value which will 
permit the rectifier to operate safely while the voltage 
checks of Section 1 (power supply) are performed. 

o John F. Rider 
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Section 1 - Power Supply 
Make the tests for this section with a d -c voltmeter. 

Connect the negative lead to B-, test point B; connect 
the positive lead to the test points indicated in the 
chart. The voltage readings given were taken with a 
20,000 -ohms -per -volt meter, at a line voltage of 117 
volts, a.c. 

MODEL 49-141 

TROUBLE SHOOTING 
Set the volume control to minimum, and the radio - 

phono switch to the radio position. 
If the "NORMAL INDICATION" is obtained in 

step 1, proceed with the tests for Section 2 (audio 
circuits); if not, isolate and correct the trouble in this 
section. 

Figure 1. Bottom View, Showing Section 1 Test Points TP 5379A 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 110v Trouble in this section. Isolate by the following tests. 
2 C 200v No voltage 

Low voltage 

High vo:tage 

Defective: 50Y6GT. Open: W100. S100, R100, C101. Shorted: 
C100. 
Defective: 50Y6GT. Open: C102A. Leaky: C102A, C101. Shorted: 
C101. 
Open: R101, R102, C102B, R204', T200'. 

3 A 110v No voltage 
Low voltage 

Shorted: C102B. Open: R101 and R102. 
Leaky: C102B. Shorted: C304. Open: R101, R102. 

Listening Test: Abnormal hum may be caused by open or leaky C102A or C102B. 

This part, located in another section, may cause abnormal indication in this section. 

Section 2 -- Audio Circuits 

For the tests in this section, use an audio -frequency 
signal generator. Connect the generator ground lead 
to B-, test point B; connect the output lead through a 
.1-inf. condenser to the test points indicated in the 
chart. 

TROUBLE SHOOTING 
Set the radio volume control to maximum, and the 

radio -phono switch as indicated in the chart. 
If the "NORMAL INDICATION" is obtained in 

step 1, proceed with the tests for Section 3 (i -f, detec- 
tor, and a -v -c circuits); if not, isolate and correct the 
trouble in this section. 

Figure 2. Bottom View, Showing Section 2 Test Points TP 53791 

STEP TEST 
POINT 

RADIO -PHONO 
SWITCH NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION , 

1 (al 

1 (b) 

A 

E 

Radio 

Phono 

Loud, clear speaker out- 
put with moderate gen - 
erator input. 

Trouble in this section. Isolate by the following tests. 

2 C Radio Clear output with strong 
input. 

Defective: LS200. 35L6GT. Shorted: T200, C203, C201, 
C202. Open: T200, R204, R203. Leaky: C203. 

3 D Radio Loud, clear output with 
moderate input. 

Defective: 6AQ6. Shorted: C200. Open: C201. R202, 
11201. Leaky: C201. 

4 A Radio Loud, clear output with 
moderate Input. 

Open: 11200 (rotate), C200, WS. Shorted: WS. 

5 E Phono Same as step 4. Open or shorted: WS. 
Listening Test: Distortion may be caused by leaky C201. Distortion on strong signals may be caused by shorted or leaky C200. 

c John F. Rider 
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MODEL 49 -1401 

Section 3 - I -F, Detector, and A -V -C Circuits 

For the tests in this section, use an r -f signal gener- 
ator, with modulated output, set at 455 kc. Connect 
the generator ground lead to B-, test point B; connect 
the output lead through a .1-mf. condenser to the test 
points indicated in the chart. 

Set the radio volume control to maximum, and the 
radio -phono switch to the radio position. Rotate the 
tuning control until the tuning condenser is fully 
meshed. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the trouble in this section. 

To provide a complete i -f amplifier check, test point A for this section is placed at the grid of the converter in 
Section 4; therefore, the effectiveness of step 1 as a master check is dependent upon the condition of certain parts 
in the converter circuit. These parts are listed below under "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

TROUBLE SHOOTING 

TP -5379C 

Figure 3. Bottom View, Showing Section 3 Test Points 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output 
with weak generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear output with strong 
input. 

Defective: 12BA6, 6AQ6. Shorted: C300B, C301A, C301B, C301C, C301D, 
C303, C304, WS, L30013, L301A, L301B. Open: R302, R303, R304, L300B, 
L301A,L301B,R301,C301A,C301B. Leaky: C303,C304. Misaligned: Z301. 

3 A Loud, clear output with weak 
input. 

Defective: 12BE6'. Shorted: C400A', C400B', C300A, L300A. L300B, 
C302. Open: L300A, R300, C300A, C300B. Misaligned: Z300. 

'This part, located in another section, may cause abnormal indication in this section. 

Section 4 -R -F and Converter Circuits 
For the tests in this section, with the exception of 

the oscillator test, use an r -f signal generator with 
modulated output. Connect the generator ground lead 
to B-, test point B; connect the output lead through a 
.1-mf. condenser to the test points indicated in the 
chart. 

Set the radio volume control to maximum, and the 
radio -phono switch to the radio position. Set the tun- 
ing control and signal -generator frequency as indicated 
in the chart. 

If the "NORMAL INDICATION" is obtained in 
step 1, further tests should be unnecessary; if not, isolate 
and correct the trouble in this section. If the trouble 
is not revealed by the tests for this section, check the 
alignment. 

TROUBLE SHOOTING 

C 400B 

C400Á C400C 

L 

C 4000 

TP 5379D 

Figure 4. Bottom View, Showing Section 4 Test Points 

STEP 
TEST 

POINT 
SIG. GEN. 

FREQ. 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF ABNORMAL 

INDICATION 

1 A 1000 kc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in this section. Isolate by the following 
tests. 

2 C -D 
(Osc. test; see 
note below.) 

Rotate through 
range. 

Negative 
4 to 5 volts. 

Defective: 12BE6. Shorted: C400C, C400D, C402, 
C401, L400A, L4008. Open: C402, L400A. L400B, 
R401. R402. 

3 A 1000 kc, Tune to signal. Same as step 1. Shorted: LA400, C400A, C400B. Open: LA400, 
C404. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to the oscillator cathode (pin 2 of 12ßE6). test point D: 
connect the prod end of the negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 1 of 128E6), test point C. 
Use a suitable meter range. such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage within the range 
given in the chart (measured with a 20,000 -ohms -per -volt meter) thrcughout the tuning range. 

o John F. Rider 
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r:ovEL 1+9 -114.01 

SYMBOLIZATION 
The components in the radio circuit are symbolized according to the types of parts and the sections of the radio in which the 

parts are located. The prefix letter of the symbol designates the type of part, as follows: 

C -condenser LA-loop aerial 
I -pilot lamp LS-loud-speaker 
L -choke or coil R -resistor 

S -switch 
T -transformer 
W -wire or cable 

The number of the symbol designates the section in which the part is located, as follows: 
100 -series components are in Section 1 - the power supply 
200 -series components are in Section 2 - the audio circuits 
300 -series components are in Section 3 - the i -f, detector, and a -v -c circuits 
400 -series components are in Section 4 - the r -f and corn erter circuits 

WS-wafer switch 
Z -electrical assembly 

REPLACEMENT 
PARTS LIST 

NOTE: Parts marked with an asterisk (') are general replacement items. These numbers 
may not be identical with those on factory assemblies; also, the electrical values of some 
replacement items may differ from the values indicated in the schematic diagram and replace- 
ment parts list. The values substituted in any case are so chosen that the operation of the 
radio will be either unchanged or improved. When ordering replacements, use only the 
"Service Part No." 

SECTION 1 

POWER SUPPLY 

Reference Symbol Description Service Part No. 

SECTION 4 
R -F AND CONVERTER CIRCUITS 

Reference Symbol Description Service Part No. 
C100 Condenser, line filter, .05 mf. 61-0170' C400 Condenser, tuning gang 31-2727 
C101 Condenser, filter, electrolytic, 20 mf.. C400A Condenser, tuning, aerial section Part of C400 

200v 30-2568-22 C400B Condenser, trimmer, aerial Part of C400 
C102 Condenser, electrolytic, two -section 30-2575-20 C400C Condenser, tuning, oscillator section Part of C400 

C102A Condenser, filter, 75 mf., 250v Part of C102 C40 D Condenser, trimmer, oscillator Part of C400 
C102B Condenser, filter, 20 mf., 250v Part of C102 C401 Condenser, ceramic, 10 mmf. 30-1224-26 

I100 Pilot -lamp 32-2605' C402 Condenser, ceramic, 56 rami. 60-00515307' 
R100 Resistor, current limiting, 25 ohms 33-1334-5 C403 Condenser, r -f by-pass. .03 mf. 45-3500-1' 
R101 
R102 
R103 
5100 
W100 
WS -A 

Resistor, filter, 10,00J ohms 66.3104340° 
Resistor, filter, 12,000 ohms 66-3124340' 
Resistor, isolating, 120,00 ohms 66-4123340' 
Switch, off -on power Part of 33-5538-30 
Line -cord -and -plug assembly L-2183' 
Switch -wafer section Part of 42-1847t 

C404 Condenser, aerial coupling, 5 mmf. 
LA400 Loop aerial 
R400 Resistor, leakage, 150.000 ohms 
R401 Resistor, grid return, 22,000 ohms 
R402 Resistor, parasitic suppressor, 10 ohms 

60.90505007' 
76.2127.7 

66-4103340 
66-3223340 
66-0103340 

T400 Transformer, oscillator 32-4190.2 

SECTION 2 
,42-1847 is WS, wafer switch, single -wafer, radio -phono (includes 
WS -A, WS -B, WS -C). 

AUDIO CIRCUITS 

C200 
C201 
C202 

Condenser, d -c blocking, .01 mi. 61-0120' 
Condenser, d -c blocking, .01 mf. 61-0120' 
Condenser, r -f by-pass. 220 mmf. 62-122001001' 

MISCELLANEOUS 
Description Service Port No. 

C203 Condenser, tone compensation, .02 mf. 61.0108' Cabinet and Cabinet Parts 
R200 
R201 
R202 
R203 
R204 
LS200 
T200 
WS -B 

Volume control. 500,000 ohms 33.5538.30 
Resistor, grid return, ID megohms 66-6103340 
Resistor, plate load, 220,000 ohms 66-4223340 
Resistor, grid return, 470,0:0 ohms 66.4473340 
Resistor, cathode bias, 180 ohms 66-1183340 
Loud -speaker, p -m 45-0002' 
Transformer, output _ 32-8351 
Switch -wafer section Pari of 42-1847t 

Baffle -and -cloth assembly 
Bracket, baffle -and -cloth mounting, 4 required 
Bracket, front top rail 
Cabinet base, wood 
Cabinet top, plastic 
Connecting bar 
Cover, plastic tcp 
Dial scale 

40-7504 
56.5486 

56-5469FA3 
10707 

54-4536 
76-2111 
54.4536 

___.54-5001 
Dial -scale strap 58.5465 

SECTION 3 Door 219113 
I -F, DETECTOR, AND A -V -C CIRCUITS Fastener, back 56-5476FA9 

Fastener, front 56-5467FA3 
C300A Condenser, fixed, 1st i -f primary Part of Z300 
C300B Condenser, fixed, 1st i -f secondary Part of Z300 Dial -Scale Hardware 
C301A Condenser, fixed, 2nd i -f primary Part of Z301 Dial cord, 25 -foot spool 45-8750' 
C3013 Condenser, fixed, 2nd i -f secondary ..... _Part of Z301 Panel, diffusing 54-7553 
C301C Condenser, i -f filter Part of Z301 Pointer 56.3583-5 
C301D Condenser, i -f filter Part of Z301 Shaft assembly 76-3731 
C302 Condenser, a -v -c filter, .05 mf. Si -0122' Spring. diffusing panel. 2 required 56.3841 
C303 Condenser, screen by-pass, .01 mf. 61-0120' Spring. drive cord 56.2617 
C304 
C305 
R300 
R301 
R302 

Condenser, plate by-pass, .003 mf. 61-0109' 
Condenser, r -f by-pass, .1 mf. 61-0113' 
Resistor, a -v -c filter, 22,000 ohms 66-3223340 
Resistor, a -v -c filter, 2.2 megohms 66-5223340 
Resistor, screen dropping, 100,000 ohms 66-4103340 

Clip, coil mounting ...._ 

Knob, 3 required 
panel, front 
Pin, door hinge, 2 required 

28-5002FCP 
54-4527-3 

76-3741 
56-5461FA15 

R303 Resistor, plate dropping, 1,000 ohms 66-2103340 Rail, record player 56-5464 
R304 Resistor, a -v -c filter, 47,000 ohms 66-3473340 Shield, tube 56.3979FA5 
WS -C Switch -wafer section Part of 42-1847± Socket, miniature 27-6226 
Z300 Transformer, 1st i -f 32-4160 Socket, octal 27-6174 
Z301 Transformer, 2nd i -f 32-4240 Socket assembly, pilot lamp 27.6233-17 

o John F. Rider 
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MODEL 4° -1600 

CABINET 

MODEL 49-1600 

SPECIFICATIONS 

Modern classical, wood console,, 
walnut finish. 

CIRCUIT .. ... Five -tube superhetrodyne 
FREQUENCY RANGE 540-1620 kc. 

AUDIO OUTPUT 3 watts 

OPERATING VOLTAGE 117 volts, 60 cycles, a.c. 

POWER CONSUMPTION 
Radio 35 watts 
Phonograph 50 watts 

AERIAL High -impedance loop: also pro- 
vision for extlrnal aerial. 

INTERMEDIATE FREQUENCY 455 kc. 

PHILCO TUBES (5) 1407, 12BA6, 7C6, 35L6GT, 50X6 

RECORD PLAYER Philco Automatic Record Changer 
Model M-9 (For service informa- 
tion refer to PR -1571.) 

TP 5872 

Philco TROUBLE -SHOOTING Procedure 

For rapid trouble shooting, the radio circuit is divided 
into four sections, with. test points specified for each section; 
these sections and test points are indicated in the schematic 
diagram. The trouble -shooting procedure given for each sec- 
tion includes a simplified test chart and a bottom view of 
the chassis, showing the locations of the test points and the 
components of that section. 

In each chart, the first step is a master check for deter- 
mining whether trouble exists in that section without going 
hrough the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" in any 
given step indicates trouble within the circuit under test. 

After isolating the trouble to a single stage, the defect is 
located by: first, testing the tube; second, measuring tube 
electrode voltages; third, measuring circuit resistances; 
fourth, substituting condensers. The trouble revealed should 
be corrected before testing further. 

Circuit Description 

Philco Model 49-1600 is . a console radio -phonograph 
combination consisting of a five -tube superhetrodyne, which 
provides reception on the standard -broadcast band, and a 
Philco M9 Automatic Record Changer. The built-in loop 
aerial normally provides adequate signal pickup. However, 
provision has been made for connecting an external aerial, 
if required. 

The loop works directly into a 14Q7 converter, where the 
incoming signal is converted to the 455-kc. intermediate 
frequency. The oscillator section of the tuning -condenser 
gang has a specially shaped rotor to provide proper tracking 
without the use of a series padding condenser. The con- 
verter is transformer -coupled to a 12BA6 if amplifier, 
which, in turn, is transformer -coupled to the diode section 
of a 7C6. Both i -f transformers have permeability -tuned 
primary and secondary windings. The diode section of the 
7C6 acts as a detector, and also provides a -v -c voltage, 
which is applied to the grids of the converter and the if 
amplifier. The triode section of the 7C6, the first audio am- 
plifier, is resistance -coupled to a 35L6GT beam -power -output 
amplifier, which supplies approximately three watts of audio 
power to a permanent -magnet dynamic speaker. 

The d -c operating voltages are furnished by a voltage - 
doubler circuit employing a 50X6 rectifier and a resistor - 
condenser filter. Resistor R102 is connected between B- and 
the chassis to prevent hum due to condenser leakage under 
high -humidity conditions. 

Preliminary Checks 
Before connecting the radio to a source of power, the 

following steps are recommended: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sockets, 
and look for any broken or shorted connections, burned 
resistors, or other obvious sources of trouble. 

2. Measure the resistance between B-- (pin 2 of the 50X6 
rectifier tube) and B-, test point B. When the ohm- 
meter test leads are connected in the proper polarity, 
the highest resistance reading will be obtained. If the 
reading is lower than 2700 ohms, check condensers 
C102A and C102B for leakage or shorts. The resistance 
value is much lower than normal,, and is not intended 
as a quality check of these condensers; the value given 
is the lowest at which the rectifier will operate safely 
while the voltage checks of Section 1 (power supply) 
are performed. 

DJohn F. Rider 
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MODEL 49 -1600 

Section 1- Power Supply TROUBLE SHOOTING 
For the tests in this section, use v 4,weo 

d a -c voltmeter. Connect the nega J 1.07 ! SOU 33l8 I noie I 13101A 

tive lead to B-, test point B; connect 
the positive lead to the test points 
indicated in the chart. The voltage 
readings given were taken with a 

I 
O® 

®n® m0;1 Sua O®ó A D o .0 
12646 

® (2)G 
1''0100 

v O ® O 3Lim 30p 

20,000 -ohms -per -volt meter at a line 
voltage of 117 volts, a.c. 

- - - - - - - ; - 
® 9m 

7Cs 

Turn on the power, set the vol 
urne control to minimum, and set 

¡'c0, ¡ 
o -e%.110 c102 + C 5100 

the radiophono switch to the radio e e rn-5007A 

position. Figure 1. Bottom View, Showing Section 1 Test Points 
If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 2 (audio circuits); if not, 

isolate and correct the trouble in this section. 

STEP. TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 110v Trouble in this section. Isolate by the following testa. 
2 C 215v No voltage 

Low voltage 

Defective: 50X6. Shorted: C100, C102A. 
Open: W100, 5100. R100, C101. 
Defective: 50X6. Shorted: 0101. Leaky: C101, C102A. 
Open: C102A. 

3 D 205v 
High voltage 
No voltage 
Low voltage 

Open: RIO1A. 
Shorted: C102B. Open: RIO1A. 
Les ky: C102B. Open: C102B. 

4 A 110v 
High voltage 
No voltage 
Low voltage 

Open: R101B, T200. R205. 
Open: R101B. Shorted: C102C. 
Leaky: C102C. Shorted: C3030. 

Listening Teat: Abnormal hum may be caused by open or leaky C102A, C102B, or C102C. 

This part, located in another section, may cause abnormal indication in this section. 

Section 2 - Audio Circuits TROUBLE SHOOTING 
For the tests in this section, use 

an audio -frequency signal generator. *zoo 

Connect the generator ground lead 
to B-, test point B; connect the out- 
put lead through a .1-mf. condenser 
to the test points indicated in the 
chart. 

I -zoo 1407 Sage ,Jssu 
12 BAe r i ®00 ®o C m 

®de "-, mom ® 
#%de4) <' '; 

ere la 
Set the volume control to maxi :Qo ,,rºrs lr , 

czoi 1' 
mum. 

Set the radio -phono switch to the 
for 

q ' _ B 7:711. 

t. .t 
D 
/ 

6 t.e1 t \ I W, ..1 e4 

radio position test points A, C, _ 
and D, and to the phono position 7n -5867s 

for test point E. Figure 2. Bottom View, Showing Section 2 Test Points 

If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 3 (i -f detector, and a -v -c cir- 
cuits); if not, isolate and correct the trouble in this section. 

STEP TEST 
POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 
E 

Loud, clear speaker output with 
moderate signal -generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Clear output with strong input. Defective: 35L6GT, LS200. Shorted: T200, C202, C203, C204. 
Open: R204, R205, T200. Leaky: C204. 

3 D Loud, clear output with moderate 
input. 

Defective: 7C6. Shorted: C200. C201. 
Open: C202, R201, R202, R203. Leaky: C202. 

4 

5 

A 

E 

Same as step 1. 

Same as step 1. 

Open: R200 (rotate), C200, WS. Shorted: WS, C301. 
Open: WS. Shorted: WS. 

Listening Test: Distortion may be caused by leaky C202. Distortion of strong signals may be caused by shorted or leaky 
C200. 

This part. located in another section, may cause abnormal indication in this section. 

® John F. Rider 
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MODEL 49-1600 -1600 

Section 3-I -F, Detector, and A -V -C Circuits 
For the tests in this section, use an r -f signal gen 

erator, with modulated output, set at 455 kc. Con- 
nect the generator ground lead to B-, test point B; 
connect the output lead through a .1mf. condenser 
to the test point indicated in the chart. 

Set the volume control to maximum, and set the 
radio -phono switch to the radio position. Rotate the 
tuning control until the tuning condenser is fully 
meshed. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the 
trouble in this section. 

TROUBLE SHOOTING 

Figure 3. Bottom View, Showing Section 3 Test Points 
To provide a complete i -f amplifier check, test point A for this section is placed at the grid of the mixer in Section 4; 

therefore, the effectiveness of step 1 as a master check is depe ndent upon the condition of certain parts in the mixer circuit. 
These parts are listed below under the "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST 
POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal -generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear output with moderate 
input. 

Defective: 12BA6, 7C6. 
Shorted: C300B, C301A, C301B, C301C, C301D, C303, C305, 
L300B, L301A, L301B, WS -B. 
Open: C301A, C301B, L300B, L301A, L301B, R301, 11302. 11303, 
R304, WS -B. Leaky: C303, C305. Misaligned: Z301. 

3 A Loud, clear output with weak 
input. 

Defective: 14Q7. Shorted: C300A, L300A. 
Open: C300A, C300B, L300A, R300. Misaligned: Z300. 

This part, located in another section, may cause abnormal indication in this section. 

Section 4-R -F and Converter Circuits 
For the tests in this section, with the exception of 

the oscillator test, use an r -f signal generator with 
modulated output. Connect the generator ground lead 
to B-, test point B; connect the output lead through 
a .1mf. condenser to the test points indicated in the 
chart. 

Set the volume control to maximum, and set the 
radio -phono switch to the radio position. Set the tun- 
ing control and the signal -generator frequency as in- 
dicated in the chart. 

If the "NORMAL INDICATION' is not obtained 
in step 1, isolate and correct the trouble in this sec- 

TROUBLE SHOOTING 

tion. If the trouble is not revealed by the tests for Figure 4. Bottom View, Showing Section 4 Test Points this section, check the alignment. 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. Tune to signal. Loud, clear 
speaker out- 
put with weak 
signal -genera- 
tor input. 

Trouble in this section. Isolate by the following 
tests. 

D-E 
(Osc. 

test: see 
note 

below.) 

Rotate through 
range. 

Negative 2 to 
3 volts. 

Defective: 14Q7. 
Shorted: C400 (osc. section), C400B, C402, C403. 
T400. Open: C402, 11401, R402, T400. 

3 C 1000 kc. Tune to signal. Same as step 1. Defective: 1407. 
Shorted: C400 (aerial section), C400A. LA400. 
Open: LA400. 

4 A 1000 kc. Tune to signal. Same as step 1. Shorted: 1400. Open: C401. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to the cathode of the 14Q7, test point E; connec 
the prod end of she negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 4 of 14Q7), test point D. 
Use a suitable meter range, such as 0-10 volts. Proper operation of the oscillator is indicated by o negative voltage of approxi- 
mately the volue given in the chat (measured with a 20.000 ohms -per -volt meter) throughout the tuning range 

o John F. Rider 
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PHILCO PAGE 20-95 

The 
which the 

components in the radio circuit are 
parts are located. The prefix letter of 

C-condenser 
I-pilot lamp 
L-choke or coil 
LA-loop aerial 

The number of the symbol designates the section in which the part is located, as 
100 -series components are in Section 1-the powersupply. 
200 -series components are in Section 2-the audio circuits. 
300 -series components are in Section 3-the i -f, detector, and a -v -c circuits. 
400 -series components are in Section 4-the r -f and converter circuits. 

REPLACEMENT 
PARTS LIST 

SYMBOLIZATION 
symbolized according to the types of 
the symbol designates the type of part, 

LS-Loud-speaker 
R-resistor 
S-switch 
T-transformer 

MODEL 49-1600 

parts and the sections of the radio in 
as follows: 
TC-tuning core 
W-line-cord-and-plug assembly 
WS-Wafer switch 
Z-electrical assembly 
follows: 

NOTE: Part numbers identified by an asterisk (') indicate general replacement items. 
These numbers may not be identical with those on factory assemblies; also, the 
electrical values of some replacement items may differ from the values indicated in 
the schematic diagram and replacement parts list. The values substituted in any case 
are so chosen that the operation of the radio will be either unchanged or improved. 
When ordering replacements, use only the "Service Part No." 

Reference 
Symbol 

C100 
C101 
C102 

C 102A 

SECTION I 

POWER SUPPLY 
Service 

Description Part No. 
Condenser, line filter, .05 mf. 61-0122' 
Condenser, electrolytic, doubler, 20 mí. 30-2568-22 
Condenser, electrolytic, filter, 3 -section 30-2575-23 
Condenser, electrolytic, filter, 75 mf., 

SECTION 3 (Continued) 
I -F, DETECTOR, AND A -V -C- CIRCUITS 

Service 
Description Part No. 

R301 Resistor, a -v -c filter, 2.2 megohms ...66-5223340* 
R302 Resistor, screen dropping, 

100,000 ohms 66-5103340 
R303 Resistor, plate dropping, 1,000 ohms 66-3103340 

250v Part of C102 R304 Resistor, diode load, 47,000 ohms 66-3473340 
C102B Condenser, electrolytic, filter, 40 ml. TC300A Tuning core . Pe of Z300 

250v Part of C102 TC300B Tuning core Part of Z300 
C1o2C Condenser, electrolytic, filter, 10 mf. TC301A Tuning core .Part of Z301 

250v Part of C102 TC301B Tuning core .Part of Z301 
I100 Lamp, pilot, 110v 34-2605* WS -B Switch, radio -phono Part of WS 
R100 Resistor, current limiting, 25 ohms 33-1334-5 Z300 Transformer, 1st i -f 32-4160 
R101 Resistor, filter, 2 -section 33-3435-18 Z301 Transformer, 2nd i -f 32-4240 

R101A 
R101B 

Resistor, filter, 180 ohms Part of R101 
Resistor, filter, 4700 ohms. Part of R101 SECTION 4 

R102 Resistor, leakage, 120,000 ohms 66-4123340 R -F AND CONVERTER CIRCUITS 
S100 
W100 
WS -C 

Switch, off -on power 42-1837-3 
Line -cord -and -plug assembly L-2183' 
Wafer switch, radio -phono Part of WS 

C400 Condenser, variable, 2 -section 
C400A Condenser, trimmer, aerial 
C400B Condenser, trimmer, osc. 

31-2727-3 
Part of C400 

.Part of C400 

C200 
C201 
C202 
C203 

C204 

J200 
LS200 
R200 
R201 
R202 

SECTION 2 

AUDIO CIRCUITS 
Condenser, blocking, .01 mf. 61-0120* 
Condenser, decoupling, .1 mf. 61-0113* 
Condenser, d -c blocking, .01 mf. . 61-0120* 
Condenser, grid by-pass, ceramic, 

220 mmf. 62-122001001* 
Condenser, parasitic suppressor, 

.02 mf. 61-0108' 
Jack, phono input 27-6126 
Speaker, permanent magnet 36-1626-1 
Volume control, 500,000 ohms 45-5019* 
Resistor, grief return, 10 megohms. ..66-6103340' 
Resistor, plate load, 270,000 ohms 

C401 Condenser, aerial coupling, 
mica, 5 mmf. 

C402 Condenser, blocking, mica, 56 mmf 
C403 Condenser, fixed trimmer, 

ceramic, 10 mmf. 
C404 Condenser, a -v -c by-pass, .03 mf. 
1400 Jack, aerial input 
LA400 Loop -aerial assembly 
PL400 Plug, loop .aerial 
R400 Resistor, isolating, 150,000 ohms 
R401 Resistor, grid return, 22,000 ohms 
R402 Resistor, parasitic suppressor; 

10 ohms 
T400 Transformer, oscillator . .. 

60-90505007* 
62-056409001* 

30-1224-26 
45-3500-1' 

27-6214-1 
76-2127-8 

Part of LA400 
66-4153340' 
66-3223340 

66-0103340 
..32-4190-2 

R203 
...66-4273340* 

Resistor, plate filter, 120,000 ohms. ..66-4223340' MISCELLANEOUS Service 
R204 
R205 

Resistor, grid return, 470,000 ohms.. 66-4473340 
Resistor, cathode bias, 180 ohms 66-1183340 

Description Part No. 

T200 Transformer, output 32-8242-3 Bracket -and -clip assembly, pilot lamp 76-4004 
WS Wafer switch, radio -phono 42-1824-2 Cable -and -plug assembly, phono input 41-3864-1 
WS -A Wafer switch, radio -phono .. Part of WS Cabinet (less scale) 10713 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 

Bezel 
Cabinet back 
Dial scale . 

56-5367 
S4-7603 
'54-5007 

C300A Condenser, fixed trimmer .Part of Z300 Dial -Scale Hardware 
C300B Condenser, fixed trimmer .. Part of Z300 Dial-backplate assembly 76-4005 
C301A Condenser, fixed trimmer . Part of Z301 'Diffusing panel .54-7606 
C301B Condenser, fixed trimmer Part of Z301 Spring (2 required) 56-3841 
C301 C Condenser, i -f by-pass Part of Z301 Snap fastener . 28-4342FA3 
C301D Condenser, i -f by-pass Part of Z301 Drive cord (25 -ft. spool) 45-8750 
C302 Condenser, i -f by-pass, .1 mf. .61-0113* Pointer 56-5630-3FCP 
C303 Condenser, decoupling, .003 ml. ..61-0109 Spring .58-2617 
C304 Condenser, a -v -c by-pass, .05 mf. 45-3500-2* Shaft -and -pulley assembly 78-3959 
C305 Condenser, screen by-pass, .01 mf. 61-0120' Spring, tuning -gang drive ..28-8953 
L300A Primary, 1st i -f transformer Part of Z300 Knob (4 required) 54-4486 
L300B Secondary, 1st i -f transformer Part of Z300 Socket assembly, pilot lamp 27-8233 
L301 A Primary, 2nd i -f transformer Part of Z301 Socket, Loktal 27-8138 
L301B Secondary, 2nd i -f transformer Part of Z301 Socket, miniature 27-8228 
R300 Resistor, a -v -c filter, 22,000 ohms .66-3223340' Socket, octal 27-6136' 

o John F. Rider 
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MODÄLS 49-1602, 49-1603, 
49-1604, 49-1605 

Circuit Description 
Philco Radio -Phonograph Models 49.1602 and 49-1604 

are identical electrically. Each model includes a Philco 
Automatic Record Changer Model M-9 and a six -tube 
superheterodyne which provides reception in the standard 
broadcast band. 

A semi -high -impedance loop aerial normally gives ade- 
quate signal pickup; if greater signal pickup is required, an 
external aerial may be connected. 

The loop aerial feeds into a 14AF7 converter. The aerial 
and oscillator circuits are tuned by ganged, variable tuning 
condensers. The two i -f stages employ 7B7 pentode ampli- 
fier tubes. The new Philco high -gain transformers are used 
for coupling in the r -f and i -f circuits, to provide additional 
amplification and to give better reproduction of the re- 
ceived r -f signal. The diode section of the 7C6 dual -diode - 
triode provides detection and a -v -c action. The triode sec- 
tion of this tube functions as the first audio amplifier, and 
is resistance -coupled to the 35L6GT output tube. The loud- 
speaker is a permanent -magnet, dynamic type. The power 
supply employs a (50X6 full -wave, voltage -doubler rectifier 
and a resistor -condenser filter network. 

A 150,000 -ohm resistor, R103, is connected between B- 
and the chassis to prevent hum under conditions of high 
humidity. The combination of C305 and its associated r -f 
choke is a series -resonant circuit at 455 kc., and functions 
as a low -impedance by-pass for the intermediate frequency. 

Philco TROUBLE -SHOOTING Procedure 

For rapid trouble shooting, the radio circuit is divided 
into four Sections, with test points specified for each sec- 

tion; these sections and test points are indicated in the 
schematic diagram. The trouble -shooting procedure given 
for each section includes a simplified test chart and a bottom 
view of the chassis showing the locations of the test points 
and the components of that section. 

In each chart, the first step is a master check for determin- 
ing whether trouble exists in that section, without going 
through the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" in any 
given step indicates trouble within the circuit under test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring 
tube electrode voltages; third, measuring circuit resistances; 
fourth, substituting condensers. The trouble revealed should 
be corrected before testing further. 

Service 

Description Part No. 

MODEL 49-1602 MODEL 49-1604 
MODEL 49-160g 

SPECIFICATIONS MODEL 49-1605 

CABINET 
Model 49-1602 

Modal 49-1604 . 

CIRCUIT 
FREQUENCY RANGE 
AUDIO OUTPUT _.... 
OPERATING VOLTAGE 
POWER CONSUMPTION 

Radio 
Phonograph 

AERIAL 

INTERMEDIATE FREQUENCY 
PHILCO TUBES 16) 

PHONOGRAPH 

Wood consola, walnut finish 
Wood console, mahogany finish 
Sie -tube superheterodyne 
540-1620 kc. 

3 watts 
105-120 volts, a.c. 

65 oath 
30 watts 
Built-in semi -high -impedance loop; 

also provision for connecting ex- 
ternal aerial. 

455 kc. 

787(2), 7C6, 14AF7, 35L6GT, 50%6 

Philco Automatic Record Changer 
Model M-9 

TP -5870 8 TP5819A 

Preliminary Checks 

To avoid possible damage to the radio, the following 
preliminary checks should be made before it is turned on: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sockets, 
and look for any broken or shorted connections, burned 
resistors, or other obvious sources of trouble. 

2. Measure the resistance between B-}- (pin 7 of 50X6 
rectifier) and B-, test point B. When the ohmmeter 
test leads are connected in the proper polarity, the 
highest resistance reading will be obtained. If the read- 
ing is lower than 3000 ohms, check condensers C102A 
and C102B for leakage or shorts. The resistance value 
given is much lower than riormal, and is not intended 
as a quality check of these condensers; the value given 
is the lowest at which the rectifier will operate safely 
while the voltage checks of Section 1 (power supply) 
are performed. 

Model 49-1603 GENERAL Model 49-1605 

INFORMATION 
The radio chassis of these two models are electrically 
and mechanically identical to that of Model 49-1602. 
The record changer used is a Model M -9C (see diagram 
below) 

PHONO PICKUP PARTS 

Crystal pickup cartridge, P-30 35-2671-I,r 
I 

Needle for P-30 crystal 35-2670 I 

Crystal pickup cartridge, Philco Special 35-2682 I 

Needle for Philco Special crystal 35-2678 

Pickup -and -needle assembly 45-1609 

P -l0 
CRYSTAL 

al PICKUP 
V 

PHILCO 
CRYSTAL III'; 

PICKUP .7 

tt7YI 
AC 

PHONO 
MOTOR 

PHONO UNIT 
SWITCH 

} CHANGER._ .OSMF 1 

CHASSIS 

.01 MF 

----,- 

JJ 

PL 200 

Wiring Diagram of Model M -9C Automatic Record Changer 

8 - 
PHONO 

SWITCH 
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PHILCO PAGE 20-97 

Section 1 - Power Supply 

For the tests in this section, use 
a d -c voltmeter. Connect the nega- 
tive lead to B-, test point B; con- 
nect the positive lead to the test 
points indicated in the chart. The 
voltage readings given were taken 
with a 20,000 -ohms -per -volt meter 
at a line voltage of 117 volts, a.c. 

Turn on the power, and set the 
volume control to minimum. Turn 
the tone control fully clockwise, and 
set the radio -phono switch to the 
radio position. 

MODELS 9 -1.02, 4.9 -1603, 
60 !q -1605 

TROUBLE SHO 9fI1N 
no 

Figure 1. Bottom View, Showing Section 1 Test Points 

v-5eee 

If the "NORMAL INDICATION" is obtained in step 1, proceed with the tesis for Section 2 (audio circuits); if not, isolate and correct the trouble in this section. 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 80v Trouble within this section. Isolate by the following tests. 
2 C 225v No voltage 

Low voltage 

High voltage 

Defective: 50X6. 
Open: C101, R100, 5100, W100. 
Shorted: C102A. 
Defective: 50X6. 
Open: C102A, Leaky: C102A, 102B. 
Shorted: C102C. 
Open: R101, R207', T200'. 

3 D 195v No voltage 
Low voltage 
High voltage 

Shorted: C102B. 
Open: C102B. Leaky: C102B. 
Open: R102. 

4 A 80v No voltage 
Low voltage 

Shorted: C102C. Open: R102. 
Leaky: C102C. 

Listening Teat: Abnormal hum may be caused by open C102A, C102B. or C102C. 

This part located in another section. may cause abnormal indication in this section. 

Section 2 - Audio Circuits 

For the tests in this section, use 
an audio -frequency signal generator. 
Connect the generator ground lead 
to B-, test point B; connect the 
output lead through a .1mf. con 
denser to the test points indicated 
in the chart. 

Set the volume control to maxi- 
mum, and turn the tone control 
fully counterclockwise. Set the radio - 
phono switch to the radio position 
for test points A, C, and D, and 
to the phono position for test point 

TROUBLE SHOOTING 

E. Figure 2. Bottom View. Showing Section 2 Test Points 
If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 3 (i -f, detector, and a -v -c cir- cuits); if not, isolate and correct the trouble in this section. 

STEP TEST 
POINT 

NORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

I A 
E 

Loud, clear speaker output with 
moderate signal -generator input. 

Trouble within this section. Isolate by the following tests. 

2 C Moderate, clear output with 
strong input. 

Defective: 35L6GT, LS200. 
Open: R206, R207, T200. 
Shorted or leaky: C206, C207. 

3 D Loud, clear output with moderate 
input. 

Defective: 7C6. 
Open: C203, R201, R202, R203. 
Shorted or leaky: C202, C203, C204. 

4 A Same as step 3. Open: C200. C201, R200, WS. 
Shorted: C205 (rotate R200). 

5 E Same as step 3. Open: WS. 
Listening test: Distortion may be caused by shorted or leaky C200, C201, or C203. 

o John F. Rider 
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PAGE 20-98 PHIL 

rNODELS 49 -1602, 49 -1603, 
49-1604, 49-1605 

Section 3 -I -F, Detector, and A -V -C Circuits TROUBLE SHOOTING 
For the tests in this section, use 

signal generator, with moon- 
laced output, set at 455 kc. Con- 
nect the generator ground lead to 
B-, test B; connect the out- 

í 
14Ár7 rer 5Oí1 )SL.GT 

woo o 
e =' preb D *0® 0 D° Z30 e ,, o ®gym e mr % o oo 00 

point 
lead a' '° put through a .1mf. condenser 

to the test points indicated in the 
chart. 

B 3 ,*'`ssT',°' / oco , C R,,` r 
®®" 

i- °gym 

Set the volume control to maxi- r "°' 
mum, and turn the tone control 
fully counterclockwise. Set the radio - 
phono switch to the radio position, P-seeec 

and rotate the tuning control until 
the tuning condenser is fully Figure 3. Bottom View, Showing Section 3 Test Points meshed. 

If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 4 (r -f and converter circuits); 
if not, isolate and correct the trouble in this section. 

To provide a complete i -f amplifier check, test point A for this section is placed at the grid of the mixer in Section 4; 
therefore, the effectiveness of step 1 as a master check is dependent upon the condition of certain parts in the mixer circuit. 
These parts are listed below under the "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

IT 
EST 
NT 

NSTEP 

INDIOCAT 
RMAL 

ON POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal -generator input. 

Trouble within this section. Isolate by the following tests. 

2 C Loud, clear output with moderate 
input. 

Defective: 7B7 (2nd i -f amplifier), 7C6 (diode section). Mis - 
aligned: Z302. Open: L302A, L302B, L301B, C307, C308, C309, 
R304, R305, R306, R307, R308, WS. Shorted: L302A, L302B, C301B, 
C302A, C302B, C302C, C302D. C307, C308, C309. 

3 D Loud, clear output with weak 
input. 

Defective: 7B7 (1st i -f amplifier). Misaligned: Z301. Open: L301A, 
L301B, L300C. C305, C306, R301, R302. Shorted: C300B, C301A, 
C301B, C306. 

4 A Same as step 3. Defective: 14AF7*. Misaligned: Z300. Open: L300A, L300B, L300C, 
R300, R403, R404. Shorted: C300A, C300B, C304. 

* This part, located in another section. may cause abnormal indication in this section. 

Section 4 -R -F and Converter Circuits TROUBLE SHOOTING 
A 

For the tests in this section, with the exception of 
test, use an r -f signal generator with < 145F7 the oscillator 

modulated output. Connect the generator ground lead 
to B-, test point B; connect the output lead through 

to the test indicated in the 

r H t 
+ ' Z4'o0 = - 

^ me;, 

° ., e I 

e 
e -e ., , -1 ®® ta' a .1mf. condenser points 

chart. 

Set the volume control to maximum, and turn the 
tone control fully counterclockwise. Set the radio- 

D 
C 

.y 
0 b 

rsr 

.Y p / 7 i _ Q 
®®e phono switch to the radio position, and set the tun- 

ing control and the signal -generator frequency as indi- 
cated in the chart. 

_ _ 

I 
If the "NORMAL INDICATION" is not obtained 

in step 1, isolate and correct the trouble in this sec- 
tion. If the trouble is not revealed by the tests for 
this section, check the alignment. Figure 

U 

TP-S6BBD 

4. Bottom View, Showing Section 4 Test Points 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. 1000 kc. Loud , c 1 e a r 
speaker output 
with weak sig- 
nal -generator 
input. 

Trouble within this section. Isolate by the fol - 
lowing tests. 

2 C 1000 kc. 1000 kc. Same as step 1. Defective: 14AF7, osc. circuit. 
Open: C406, R403, R404. Shorted: C406. 

o John F. Rider 
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MODELS 49 -1602, 49 -1603, 
49-1604, 49-1605 

Reference 
Symbol 

C100 

NOTE: Part numbers identified by an asterisk () indicate general replacement items. These numbers 
may not be identical with those on factory assemblies; also, the electrical values of some replacement 
items may differ from the values indicated in the schematic diagram and replacement parta list. The 
values substituted in any case are so chosen that the operation of the radio will be either unchanged 
or improved. When ordering replacements, use only the "Service Part No." 

SECTION I SECTION 3 (Continued) 
POWER SUPPLY I -F, DETECTOR, AND A -V -C- CIRCUITS 

Service Reference Service 
Description Part No. Symbol Description Part No. 

Condenser, line- filter, .05 mf. 61-0122* R305 Resistor, screen dropping, 
C101 Condenser, electrolytic, 1000 ohms . 66-2103340' 

doubler, 20 mf. 30-2568-22 R306 Resistor, plate dropping, 8200 ohms 66-2823340' 
C102 Condenser, electrolytic, R307 Resistor, diode load, 47,000 ohms.... 66-3473340 

3 -section 30-2575-24 R308 Resistor, a -v -c filter, 470,000 ohms 66-4473340* 
C 102A Condenser, filter, 75 mf. Part of C102 TC300A Tuning core . Part o Z300 
C 102B Condenser, filter, 40 mf. Part of C102 TC300B Tuning core Part o Z300 
C102C Condenser, filter, 10 mf. Part of C102 TC301A Tuning core Part o Z301 

I100 Lamp, pilot, 110v 34-2605 TC301B Tuning core Part o Z301 
R100 Resistor, current limiter, 25 ohms 33-1334-5 TC302A Tuning core .Part o Z302 
R101 Resistor, filter, 500 ohms 33-3435-3 TC302B Tuning core Part o Z302 
R102 Resistor, filter, wire -wound, WS Switch, radio -phono Part of WS 

8200 ohms, 2.5 watts . . 66-2825360 Z300 Transformer, 1st r -f .32-4258 
R103 Resistor, leakage, 150,000 ohms 66-4153340 Z301 Transformer, 2nd i -f 32-4160-3 
S100 
W100 

Switch, off -on Part of R205 
Line -cord -and -plug assembly L-2183* 

Z302 Transformer, 3rd i -f .. 
SECTION 4 

32-4240-2 

SECTION 2 R -F AND CONVERTER CIRCUITS 

AUDIO CIRCUITS C400 Condenser, tuning gang 31-2727-3 

C200 
C201 
C202 
C203 
C204 
C205 

C206 

C207 

1200 
LS200 
8200 

R201 
8202 
8203 
R204 

R205 

R206 

Condenser, blocking, .006 mf. 45-3500-7* 
Condenser, blocking, .01 mf. .61-0120' 
Condenser, plate decoupling, .25 mf 61-0125 
Condenser, d -c blocking, .01 mf.... 61-0120 
Condenser, tone compensation, .004 mf. 61-0179 
Condenser, bass compensation, 

.006 mf. 45-3500-7* 
Condenser, grid by-pass, 

220 mmf..... . 62-122001001' 
Condenser, parasitic suppressor, 

.006 mf. 45.3500-7 
Jack, phono input . 27-6126 
Speaker, permanent magnet 36-1626-1 
Volume control, 2 megohms 

(tap at 1 megohm) ..45-5019* 
Resistor, grid return, 10 megohms .66-6103340 
Resistor, plate load, 100,000 ohms 66-4103340 
Resistor, plate filter, 220,000 ohms 66-4223340' 
Resistor, bass compensation, 

68,000 ohms 66-3683340 
Tone control (with off -on switch), 

5 megohms 33-5538-38 
Resistor, grid return, 470,000 ohms.. 66-4473340* 

C400A Condenser, trimmer 
C400B Condenser, trimmer 

C401 Condenser, series blocking, 5 mmf. 
C402 Condenser, isolating, 04 mi. 
C403 Condenser, osc, plate 220 mml... 
C404 Condenser, grid blocking, 470 mml. 
C405 Condenser, osc. grid, 100 mml. 
C406 Condenser, by-pass, .05 mf. 
1400 Jack, aerial input 
L400 Coil, oscillator 
LA400 Loop aerial 
R400 Resistor, external serial loading, 

150,000 ohms . 

R401 Resistor, osc. grid, 47,000 ohms 
R402 Resistor, plate dropping, 

220,000 ohms 
R403 Resistor, cathode bias, 3900 ohms .. 
R404 Resistor, grid return, 2.2 megohms 
T400 Transformer, aerial . 

MISCELLANEOUS 

Description 
Antenna -lead assembly 

Part of C400 
Part of C400 
60-90505007 

45-3500-2 
62-122001001* 
60-10475307 
60-10105017 

61-0122 
27-6214-1 

32-4153 
32.4313 

66-4153340 
66-3473340 

.66-4223340' 
66-2393340' 

..66-5223340* 
32-4033-9 

Service 
Part No. 

76-1472-2 

R207 Resistor, cathode bias, 130 ohms 66-1133340 Bracket -and -clip assembly 76-4004 

T200 
. .. 

Transformer, output 32-8242-3 Cabinet and Cabinet Hardware 
WS 

. 

Switch, radio -phono 45-1745-1 Cabinet (less scale) 

SECTION 3 
Model 49-1602 .. 
Model 49-1604 (L) 

10718 ... 10725A 
I -F, DETECTOR, AND A -V -C CIRCUITS Model 49-1604(W) 10725 

C300A Condenser, fixed trimmer Part of Z300 Back . _ . .. 54-7638 
C300B Condenser, fixed trimmer Part of Z300 Bezel 
C301A Condenser, fixed trimmer Part of Z301 Model 49-1602 56-5367FCP 
C301B Condenser, fixed trimmer . ..... Part of Z301 Model 49-1604 56-5855FCP 
C302A Condenser, fixed trimmer Part of Z302 Dial scale 
C302B Condenser, fixed trimmer Part of Z302 49-1602 54-5010 
C302C Condenser, i -f by-pass Part of Z302 49-1604 

54-5017 C302D Condenser, i -f by-pass .. Part of Z302 Knob (4) ... 54-4486 
C303 Condenser, a -v -c by-pass, .05 mf. 61-0122 Cable, shielded, pickup 41-3754-16 
C304 Condenser, decoupling, .01 mí. 61-0120 Cable, speaker 41-3806-6 
C305 Condenser -and -choke assembly, .15 mf ..76-2361 Cable, phono power 41-3747-17 
C306 Condenser, screen by-pass, .01 mf. . 61-0120 Dial-backplate assembly 76-4005 
C307 Condenser, cathode by-pass, .05 mf. 61-0122' Diffusing panel 54-7606 
C308 Condenser, screen by-pass, .01 mí. 61-0120* Drive cord (25 -It. spool) 45-8750 
C309 Condenser, plate by-pass, .05 mf. 61-0122 Pointer 56-5630FCP 
L300A Primary, 1st i -f transformer Part of Z300 Spring (gang drive) 56-2617 
L300B Tertiary, 1st i -f transformer Part of Z300 Spring (diffusing panel) (2) 56-3841 
L300C Secondary, 1st i -f transformer .Part of Z300 Spring (pointer drive) 28-8953 
L301A Primary, 2nd i-í transformer Part of Z301 Mounting bracket, rear (tuning condenser) 56-5647FA3 
L301B Secondary, 2nd i -f transformer Part of Z301 Rubber mount (3) 27-4771-1 
L302A Primary, 3rd i -f transformer .. Part of Z302 Mounting clamp, electrolytic condenser 56-1346-1FA5 
L302B Secondary, 3rd i -f transformer Part of Z302 Mounting clips, aerial and osc. coil 28-5002FCP 
R300 Resistor, plate dropping, Mounting clips, i -f transformer 56-4109 

10,000 ohms .. 66-3103340' Shaft -and -pulley assembly 76-3959 
R301 Resistor, cathode bias, 100 ohms 66-1103340' Shield, light, fiber 54-7390 
R302 Resistor, screen dropping, 1000 ohms.66-2103340 Socket assembly, pilot lamp 27-6233 
R303 Resistor, a -v -c filter, 2.2 megohms....66-5223340 Socket, Loktal 27-6138' 
R304 Resistor, cathode bias, 270 ohms 66-1273340 Socket, octal 27-6174 

o John F. Rider 
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PHILCO PAGE 20-101 , 102 
MODELS 49-1602, 49-1603, 
49-1604, 49-1605 

1400 

SECTION 4 -RF, AND CONVERTER CIRCUITS 
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SECTION 3 -IF, DETECTOR AND AVC CIRCUITS 
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SECTION 1- POWER SUPPLY 

PHONO WOTOR 

---T-- 
w 
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w 

mu, 

RECORD CHANGER 
MODEL M-9 

RECORD CHANGER: See Philco Model M-9, 
Figure 5. Philco Radio -Phonograph- - - - - - - - - - S.ctioaalirsd Schematic Diagram, Showing Test Points Pages H C D . C H . 19-18 to RC D . C H . 19-34. 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

3 D 
(Osc. 

test: see 
not. 

below.) 

Rotate through 
rang.. 

Negative 1.5 to 
2.5 volts. 

Open: C402, C403. C405, R401. R402, 1.400. 
Shorted: C400, C4008. C402. C403. C405. 

4 A 1000 kc. 1000 kc. Same as step 1. Open: LA400. C401. C404. T400. 
Shorted: C400, C400A, C404. 

l 

OSCILLATOR TESTS 

Connect the positive lead of a high -resistance voltmeter to B-, test point B; connect the prod end of the 
negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 4 of 14AF7), test point 
D. Use a suitable meter range, such as 0-10 volts. Proper operation of the oscillator is indicated by 
negative voltage of approximately the value given in the chart (measured with 20,000 -ohms -per -volt 
meter) throughout the tuning range. 
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MODELS 49-1606, 
49-1609, 49-1611 

SECTION 4-RFAND CONVERTER 
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RECORD CHANGER: For Model 49-1606, See Philco Model 11-9, 

Pages RCD.CH. 19-18 through RCD.CH. 19-34.. 
RECORD CHANGER: For Models 49-1609, 49-1611, See Yhilco 

Model M-90, Pages RCD.CH. 19-35 to RCD.CH. 19-54. 
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Circuit Description 
Philco Model 49-1606 is a console -model radio -phono- 

graph, which provides reception on the standard -broad- 
cast and FM bands. The radio is a seven -tube super- 
heterodyne, with two selenium rectifiers incorporated 
in the power supply. 

A built-in, high -impedance loop aerial for the broad- 
cast band and a line -cord aerial for the FM band 
normally provide adequate signal pickup; if additional 
pickup is required, Philco Dipole Aerial, Part No. 45- 
1462, may be used. When connecting the dipole aerial, 
disconnect the black lead from terminal 2 of TB400, 
and attach this lead to pin 1 of the dipole -aerial plug, 
which fits into J400. No additional coupler is required. 

To eliminate complicated switching and to provide 
better stability and greater gaie on both bands, separate 
converter tubes are used for broadcast and FM recep- 
tion. A 12AU6 high -gain pentode is used in a tuned 
r -f amplifier on the FM band. The output of this tube 
is fed to the 14F8 dual triode, which functions as the 
converter for the FM signal. A 12AU7 dual triode is 
used as the converter for the broadcast signal. Band 
switching is accomplished by means of a single -wafer 
switch, which connects the B+ voltage to the proper 
mixer plate. 

A 6BJ6 tube is used in each of the two i -f amplifier 
stages. Two sets of i -f transformers are used-one set 
is tuned to 455 kc. for broadcast, and the other set is 
tuned to 9.1 mc. for FM. The use of two sets of i -f 
transformers makes better shielding possible, só' that 
undesirable beat signals and interaction between trans- 
formers are eliminated. 

Two diode sections of a 19T8 triple -diode -triode are 
used in a ratio -detector circuit, for detection of FM 
signals. The other diode section is used in a half -wave 
rectifier circuit, for detection of AM (broadcast) signals 
and to provide a -v -c action. 

The triode section of the 19T8 functions as the first 
audio amplifier. The output of this stage is resistance - 
coupled to a 5006G output tube, which is transformer - 
coupled to the permanent -magnet speaker. 

Two selenium rectifiers are used in a half -wave volt- 
age -doubler circuit, to supply the B+ voltage. 

MODEL 49-1611 TP -6233A 

MODELS 49-1606, 
49-1609, 49-1611 

TP -5869B 

MODEL 49-1606 

SPECIFICATIONS 

CABINET Wood console, mahogany and 
blonde walnut 

CIRCUIT Seven - tube superheterodyne 
plus rectifiers 

FREQUENCY RANGES 

Broadcast 540-1620 kc. 

FM 88-108 mc. 

AUDIO OUTPUT 5 watts 

OPERATING VOLTAGE 105-125 volts, 60 cycles, a.c. 

POWER CONSUMPTIdN 
Radio 65 watts 
Phonograph 85 watts 

AERIALS Built-in, low -impedance loop 
for broadcast; line -cord aerial 
for FM 

INTERMEDIATE FREQUENCY 

AM 455 kc. 

FM 9.1 mc. 

PHILCO TUBES (7) 12AÚ6, 12AÚ7, 14F8, 6BJ6(2), 
19T8, 5006G, selenium recti- 
fier (2) 

PHONOGRAPH Philco Automatic Record 
Changer Model M-9. 

GENERAL INFORMATION 
The radio chassis' of these two models are electri- 
cally and mechanically identical to that of Model 
49-1606. The record changer used is a Model 
M -9C (see diagram below) ; for record changer 
service information, refer to Service Manual 
PR -1599. 

Each model is housed in a different type of cabi- 
net. Therefore, the loop aerials are of different 
dimensions. (The aerial circuits are electrically 
the same.) 

MODEL 49-1609 TP -6330A 

o John F. Rider 
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MODELS 49-1606, 
t9 -..16O9, 49 -1611 

SPECIFICATIONS 
CABINET Wood console: Model 49-1609, wal- AERIALS Semi -high -impedance loop; line -cord 

nut or light finish; Model 49-1611, FM aerial; connector for external 
mahogany finish aerial 

PHONOGRAPH Philco Automatic Record Changer, 
Model M -9C (for service informa- 
tion, refer to Service Manual PR - 
1599) 

POWER CONSUMPTION: 
Radio 40 watts 
Phonograph 20 watts 

Preliminary Checks 
Measure the resistance between B+, test point 

C, and B-, test point B. When the ohmmeter test leads 
are connected in the proper polarity, the highest resist- 
ance reading will be obtained. If the reading is lower 
than 2500 ohms, check condensers C103A, C103B, and 
C316 for leakage or shorts. The resistance value given 
is much lower than normal, and is not intended as a 
quality check of these condensers; the value given is 
the lowest at which the rectifier will operate safely 
while the voltage checks of Section 1 (power supply') 
are performed. 

7------1 
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HTV 
I 

MOTOR 

PHONO UNIT 

.-AC Eri\--.>1% PHONO 

SWITCH 

P-30 

1,1111 

CRYSTAL 
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V 01MF 
L_ 

PL 200 TP -6428 

-1 1 
RYSTAL ' 

CRY 

114 II¡ CHANGER OS MF 

L 

CHASSIS = 
Wiring Diagram of Model M -9C Automatic Record Changer 

Section 1 TROUBLE SHOOTING 
POWER SUPPLY 

For the tests in this section, use a d -c 

voltmeter. Connect the negative lead to 
B-, test point B; connect the positive lead 
to the test points indicated in the chart. 
The voltage readings given were taken 
with a 20,000 -ohms -per -volt meter al: a 

line voltage of 117 volts, a.c. 

Turn on the power, and set the volume 
control to minimum. Turn the tone con- 
trol fully clockwise, and set the band 
switch to the broadcast position. 

If the "NORMAL INDICATION" is 

obtained in step 1, proceed with the tests 
for Section 2 (audio circuits); if not, iso- 
late and correct the trouble in this section. 

i2Au1 60J6 

lue 

i21,u6 

Figure 1. Bottom View, Showing Section 1 Test Points 
TP -5689A 

STEP TEST POINT 
NORMAL 

INDICATION 
ABNORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

I A 145v Trouble in this section. Isolate by the following tests. 

2 C 230v No voltage. 

Low voltage. 

High voltage. 

Defective: CR100, CR101. Open: C102. W100, R103, S100. 
Shorted: C103A, C101, C104, C100. 
Defective: CR100, CR101. Open: C103A, R100. Shorted or 
leaky: C103B. 
Open: R10111. R101B, R102. 

3 D 205v No voltage. 
Low voltage. 
High voltage. 

Open: R101A. Shorted: C103B. 
Leaky: C103B. Shorted: C103C, C316'. 
Open: R101B, R102, R206', T200'. 

4 E 160v No voltage. 
Low voltage. 
High voltage. 

Open: R101B. Shorted: C103C. 
Leaky: C103C. Shorted: C103D, C310', C315'. 
Open: R102, R315'. 

5 A 145v No voltage. 
Low voltage. 

Open: R102. Shorted: C103D. 
Leaky: C103C. 

Listening Test: Abnormal hum may be caused by open C103A, C103B, C103C, or C103D. 

This part, located in another section. may cause abnormal indication in this section. 

o John F. Rider 
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Section 2 TROUBLE SHOOTING 
AUDIO CIRCUITS 

For the tests in this section, use an audio -frequency 
signal generator. Connect the generator ground lead 
to B-, test point B; connect the output lead through a 
.1-mf. condenser to the test points indicated in the chart. 

Set the volume control to maximum, and turn the 
tone control to the midpoint of its range. Set the band 

MODELS 49-1606, 
49-1609, 49-1611 

switch to the broadcast position for test points A, C, 
and D, and to the phono position for test point E. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 3 (i -f, detector, 
and a -v -c circuits); if not, isolate and correct the trouble 
in this section. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 
E 

Loud, clear speaker output with 
weak generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Clear signal with strong input. Defective: 5006G, LS200. Open: T200, R205, R206. Shorted: C206, 
C207, T200. 

3 D Same as step 1. Defective: 19T8. Open: C204. R202, R203. Shorted: C203, C205 
(rotate R204), C204. 

4 A Same as step 1. Open: R200 (rotate through range), C200, C201, WS -1 (R). 
Shorted: C200, C201, C305D'. 

5 E Same as step 1. Open: WS -1 (R). 

Listening Test: Distortion may be caused by shorted or leaky C201 or C204. Distortion on strong signals may be caused by 
leaky or shorted C200. 

This part, located in another section. may cause abnormal indication in this section. 

,2201 03 10 J200 

Figure 2. Bottom View, Showing Section 2 Test Points 

Section 3 TROUBLE SHOOTING 
I -F, DETECTOR, AND A -V -C CIRCUITS 

AM Circuits 
For the following tests, use an r -f signal generator, 

with modulated output, set at 455 kc. Connect the gen- 
erator ground lead to B-, test point B; connect the 
output lead through a .1-mf. condenser to the test points 
indicated in the chart. 

Set the volume control to maximum, and turn the 
tone control to the midpoint of its range. Set the radio - 
phono switch to the radio position, and rotate the 
tuning control until the tuning condenser is fully 
meshed. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the trouble 
in this section. 

To provide a complete i -f -amplifier check, test point 
A for this section is placed at the grid of the mixer in 
Section 4; therefore, the effectiveness of step 1 as a 
master check is dependent upon the condition of certain 
parts in the mixer circuit. These parts are listed below 
under the "POSSIBLE CAUSE OF ABNORMAL IN- 
DICATION." 

e John F. Rider 
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PAGE 20- 108 PHILCO 
MODELS 49 -1606, 
49-1609, 49-1611 
Section 3 (Conti TROUBLE SHOOTING 

I -F, DETECTOR, AND A -V -C CIRCUITS 
AM Chart 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak generator input. 

Trouble in AM circuits. Isolate by the following tests. 

2 C Loud, clear output with strong input. Defective: 61116 (2nd i -f amplifier), 19T8 (diode section). Open: 
Z302. Z303, Z304. Z305. R307. R308. R309, 5310. R311, WS -1 (F). 
Shorted: Z302, Z303, Z304, Z305, C314, C315, C316, C319. Mis- 
aligned: Z305. 

3 D Loud, clear output with moderate 
input. 

Defective: 6BJ6 (1st i -f amplifier). Open: R303, 5304. 5305. R306, 
Z300. Z301, Z302, Z303. Shorted or leaky: C308, C310, Z300, 
Z301, Z302, Z303. Misaligned: Z303. 

4 A Same as step 1. Defective: 12AÚ7. Open: Z301, 5301. R302, 5408', R411', R412', 
WS -1 (F). Shorted or leaky: C307, Z301. Misaligned: Z301. 

This pa t, located in another section, may cause abnormal indication in this section. 

FM Circuits 
The following tests are also made with an AM r -f 

,signal generator, using modulated output. 
Observe the instructions preliminary to the tests for 

the AM circuits, with these exceptions: Set the band 
switch to the FM position. Set the signal -generator fre- 
quency to 9.1 mc., and detune to one side or the other 
until a satisfactory 'test signal is obtained. 

The best indication of satisfactory FM -detector opera- 

tion is the ability of this circuit to take the alignment 
properly (see page 11). 

The parts which were found to be satisfactory for 
AM operation, with the exception of those indicated in 
the chart, will usually be satisfactory for FM operation. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with the tests for Section 4 (r -f and converter 
circuits); if not, isolate and correct the trouble in the 
FM circuits. 

FM Chart 
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 E Loud, clear speaker output with 
weak generator input. 

Trouble in FM circuits. Isolate by the following tests. 

2 C Loud, clear output with strong input. Defective: 6B16 (2nd i -f amplifier), 19T8 (diode sections). Open: 
Z304, C317, C318, C320, C321, C322, C323, R312, R313, R314, 
WS -1 (R)'. Shorted: Z304, C317, C318. C320, C321, C322, C323, 
WS -I (R)'. Misaligned: Z304. 

3 D Loud, clear output with moderate 
input. 

Defective: 6516 (1st i -f amplifier). Misaligned: Z302. Shorted: 
Z302. 

4 E Same as step 1. Defective: 14F8'. Open: Z300, R300, 5405', 5410', L407', 
WS -1 (F). Shorted: C306, C420', C328, Z300, WS -1 (F). Mis- 
aligned: Z300. 

This part, located in another section. may cause abnormal indication in this section. 

C317 AND C3r8 
ARE LOCATED INSIDE 

Z304 

Figure 3. Bottom View, Showing Section 3 Test Points 

1r -5659E 

o John F. Rider 
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Section 4 TROUBLE SHOOTING 
R -F AND CONVERTER CIRCUITS 

AM Circuits 
For the tests in this section, with the exception of the 

oscillator test, use an AM r -f signal generator with 
modulated output. Connect the generator ground lead 
to B-, test point B; connect the output lead through 
a .1-mf. condenser to the test points indicated in the 
chart. 

Set the volume control to maximum, and turn the 
tone control to the midpoint of its range. Set the band 
switch to the broadcast position, and set the tuning 
control and the signal -generator frequency as indicated 
in the chart. 

If the "NORMAL INDICATION" is not obtained in 
step 1, isolate and correct the trouble in the AM cir- 
cuits. If the trouble is not revealed by the tests for this 
section, check the alignment. 

FM Circuits 
The following tests are also made with an AM r -f 

signal generator, using modulated output. Observe the 
instructions preliminary to the tests for the AM circuits 
with the following exceptions: 

Set the band switch to the FM position. 
If the "NORMAL INDICATION" is not obtained 

in step 1, isolate and correct the trouble in the FM 
circuits. 

AM 

MODELS 49-1606, 
49-1609, L+9-1611 

,400 

TP-56E9D 

Figure 4. Bottom View. Showing Section 4 Test Points 

Chart 

STEP TEST POINT SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in AM circuits. Isolate by the following 
tests. 

2 C 
(Osc. test; 
see note 
below.) 

Tune through 
range. 

Negative 2 to 2.5 
volts. 

Defective: 12AU7 (osc. section). Shorted: C414. 
C415. C400, C405B, C417. L407. Open: C414, 
C416, L408. L407, R412, R407, R406. 

3 A 1000 kc. Tune to signal. Same as step 1. Defective: 12AU7 (mixer section). Open: L400. 
C418, R411, R408. Shorted: C400, C405A, C406, 
C417. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to B-. test point B; connect the prod end of the negative lead 
through a 100,000 -ohm isolating resistor to the oscillator grid (pin 2 of 12AU7), test point C. Use a suitable meter range, such as 0-10 
volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the chart (measured with' 
20,000 -ohms -per -volt meter) throughout the tuning range. 

FM Chart 

STEP TEST POINT SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 G 100 mc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in FM circuits. Isolate by the following 
tests. 

2 E to F 
(Osc. test; 
see note 
below.) 

Tune through 
range. 

Negative 1 to 1.5 
volts. 

Defective: 14F8 (osc. section). Open: R412, L402. 
L406, L405, C412, R404. C410. R403. Shorted: 
C400. C400C, L406, C411, C412, C423, C424, 
C410. C409. 

3 D 100 mc. Tune to signal. Same as step 1. Defective: 12AÚ6. Open: L403, R402, R409. R401, 
11400, C408, L404, C420. R410, R405, C413. 
Shorted: C403. C404, C407. C408. L404, C400B, 
C400. C420. 

4 G 100 mc. Tune to signal. Same as step 1. Open: C402. L401, C403. Shorted: L401, C400A, 
C400, C403. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to test point F; connect the prod end of the negative lead 
through a 100,000 -ohm isolating resistor to the oscillator grid (pin 2 of 14F8), test point E. Use a suitable meter range. such as 0-10 
volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the chart (measured with 

20.000 -ohms -per -volt metier) throughout the tuning range. 

o John F. Rider 
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MODEL 49-1606, 
49 -1609, 49 -1611 

REPLACEMENT PARTS LIST 
Model 49.1609 Model 491611 

Rerlacement pans are the same as hose in Model 

49.1606.. ,th the 8..8pä00 of LA400 and the MIS 

CELANEOLS parts listed brio. 
5..:63 

S, 9Nel Derrysie. Pue N. 

LA -100 Loop assembly. 

Model 4916090. 74.3583-10 

Model 40 1611.. 76-35834 
M.d.t 49.1409 

MISCSILANSOYS 
L.fr 

Derespise P.O N. 
Crystal -pickup cartridge, P-30 75.2471.1 

Needle for P-30 crytai 35-24711 

Crystal pickup partridge, Phiko Special 35.1/2 
Needle for Phiko Special crystal 35-2478 

M.d.I 41.1411 

Seek eut N. Sw.be h,s Ito. 
W9.9-S.ieS uae 1:1-.ri/fr 

634.9 cebiort I14de4w4-66 634e91 

('ahmer (les, stale) 107058 10705C Cabinet (las scale) 10724 

Ba4kand ploih 
assembly 

40.7591 40.7598 Baflk-aod.lorh assembly 

excel 

40-7341 

565855 
Bezel 56-4178 56-4171 Dul .ale 54.5024 
Dial .ale 54-5040 54-5040 

Dorn, (foot. 4) '45-6190 
Dome (foot. 4) 45.6190 45-6190 Door pull (2) 5651' 
Doon, marched sel 45-6434 45-6446 

of 2 DoorDoor, record album I 

marched let 454466 
F'h0rb 

Door pull (2) 56-5272 565272-I 

Hinge, knife, .rth 564713-1 54-5713-5 
Hinge, knife (2) 565522 

trop (I) Hinge (2) 454'7 
Hinge, knife (3) 565713-3 545713-7 Instrument panel 454467 

Knob (4) 544486 544416 Knob (4) 54.4116 

REPLACEMENT 
PARTS LIST 

Reference 
Symbol 

C100 
C101 
C102 

C103 
C103A 
C103B 
C103C 
C103D 

C104 
CR100 
CR101 
1100 
1.100 
R100 
R101 

R101A 
R101B 

R102 
R103 
S100 
W100 
WS -1 (R) 

Figure 5. Drive -Cord Installation Details 

NOTE: Part numbers identified by an asterisk (*) indicate general replacement items.. These 
numbers may not be identical with those on factory assemblies; also, the electrical values 
of some replacement items may differ from the values indicated in the schematic diagram 
and replacement parts list. The values substituted in any case are so chosen that the oper- 
ation of the radio will be either unchanged or improved. When ordering replacements, use 
only the "Service Part No." 

SECTION 1 

POWER SUPPLY 
Service 

Description Part No. 

Condenser, line by-pass, 100 mmf. 62-110009001' 
Condenser, line by-pass, .04 mf. 30.4119 
Condenser, electrolytic, filter, 40 mf., 

200,E 30-2568-28 
Condenser, electrolytic, 4 -section 30-2568-24 
Condenser, filter, 40 mf., 250v Part of C106 
Condenser, filter, 40 mf., 250v Part of C106 
Condenser, filter, 20 mf., 250v Part of C106 
Condenser, filter, 10 mf., 250v Part of C106 
Condenser, r -f by-pass, 100 mmf. 62.110009001' 
Rectifier, selenium, dry disc 34.8003-1 
Rectifier, selenium, dry disc 34.8003.1 
Lamp, pilot 34-2605' 
Choke, filament, 100 microhenries 32-4143.4 
Resistor, current limiting, 25 ohms 33-1334-5 
Resistor, 2 -section filter 33-3435-17 
Resistor, filter, 180 ohms Part of R101 
Resistor, filter, 2500 ohms Part of R101 
Resistor, filter, 2200 ohms 66-2224340 
Resistor, current limiting, 25 ohms 33-1334-5 
Switch, on -off Part of R204 
Line cord and plug L2183' 
Switch -wafer section Part of 42-1874t 

SECTION 2 
AUDIO CIRCUITS 

C200 Condenser, d -c blocking, .02 mf, 61-01080 
C201 Condenser, d -c blocking, .006 mf. 45-3500-7' 
C202 Condenser, bass compensation, .006 mf. 45-3500-7' 
C203 Condenser, by-pass, 100 mmf. 62.110009001° 
C204 Condenser, d -c blocking, .006 mf. 45-3500-7' 
C205 Condenser, tone compensation, .006 mf. 45-3500-7' 
C206 Condenser, by-pass, 100 mmf. 62-110009001' 
C207 Condenser, tone compensation. .006 mf. 45-3500-7' 
J20O Socket, FM test 27-6180 
J201 Socket, phono input 27-6126 
LS200 Speaker 36-1626-1 
R200 Volume control, 2 megohms (tap at 

1 megohm) 35-5535-17 
11201 Resistor, bass compensation, 47,000 

ohms 66-3473340' 

Reference 
Symbcl 

R202 
R203 
R204 

R205 
R206 
T200 
WS -1 (R) 

SECTION 2 (Continued) 
AUDIO CIRCUITS 

Service 
Description Part No. 

Resistor, grid return, 10 megohms 66-6103340' 
Resistor, plate load, 270,000 ohms 66-4273340' 
Tone control (with on -off switch), 

4 megohms 33-5538-34 
Resistor, grid return, 470,000 ohms 66-4473340' 
Resistor, cathode bias, 180 ohms 66-1183340' 
Transformer, audio output 32-8367 
Switch -wafer section Part of 42-1874t 

SECTION 3 
I -F, DETECTOR. AND A -V -C CIRCUITS 

C300A Condenser, shunt Part of Z300 
C300B Condenser, shunt Part of Z300 
C301A Condenser, shunt Part of Z301 
C301B Condenser, shunt Part of Z301 
C302A Condenser, shunt Part of Z302 
C302B Condenser, shunt Part of Z302 
C303A Condenser, shunt Part of Z303 
C303B Condenser, shunt Part of Z303 
C305A Condenser, shunt Part of Z305 
C305B Condenser, shunt Part of Z305 
C305C Condenser, i -f filter Part of Z305 
C305D Condenser, i -f filter Part of Z305 
C306 Condenser, plate decoupling (FM), .01 mf. ...61-0120' 
C307 Condenser, plate decoupling (AM), .01 mf. ...61-0120' 
C308 Condenser, a -v -c by-pass, .01 mf. 61-0120' 
C309 Condenser, r -f by-pass, 100 mmf. 62-110009001' 
C310 Condenser, plate decoupling, .004 mf. 61-0179' 
C311 Condenser, r -f by-pass, .05 mf, 61-0122' 
C312 Condenser, a -v -c filter, .01 mf- 61-0120' 
C313 Condenser, r -f by-pass, .01 mf. 61-0120' 
C314 Condenser, cathode by-pass, .01 mf. 61-0120' 
C315 Condenser, screen by-pass, .01 mf, 61-0120' 
C316 Condenser, plate decoupling, .01 mf. 61-0120' 
C317 Condenser, i -f trimmer, fixed, 5 mmf Part of Z304 
C318 Condenser, i -f trimmer, fixed, 68 mmf. Part of Z304 
C319 Condenser, plate decoupling, 

100 mmf, 62-110009001' 
C320 Condenser, r -f by-pass; 100 mmf, 62-110009001' 
C321 Condenser, compensating, .01 mf. 61-0120' 
C322 Condenser, decoupling, 2700 mmf. 60-20275404' 

©John F. Rider 
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MODELS 49-1606, 
49-1609, 49-1611 

Reference 

SECTION 3 (Continued) 
I -F, DETECTOR, AND A -V -C CIRCUITS 

Service 

SECTION 4 (Continued) 
Reference R -F AND CONVERTER CIRCUITS 
Symbol Description 

Service 
Part No. Symbol Description Part No. C421 Condenser, r -f by-pass, 100 mmf. 62-110009001' C323 Condenser, electrolytic, FM -detector filter, C422 Condenser, r -f by-pass, .03 mf. 45-3500-1' 

2 mf., 50v 30-2417-7 C423 Condenser, FM r -f by-pass, 100 mmf 62-110009001' C324 
C325 
C326 

Condenser, r -f by-pass, .01 mf. 61-0120' 
Condenser, tuned i -f by-pass: .03 mf. 45-3500-1' 
Condenser, tuned i -f by-pass, .05 inf. 61-0170' 

C424 Condenser, FM r -f by-pass, 100 mmf 
J400 Socket, FM aerial 
L400 Coil, AM aerial 

62-110009001' 
27-6214-1 

32-4033-11 C327 
C328 

Condenser, r -f by-pass, 100 mmf. 62-110009001' 
Condenser, r -f by-pass, 1500 mmf. 62-215001011 

L401 Coil, FM aerial 
L402 Coil, r -f isolating (FM) 

32-4158-1 
32-4061-2 C329 Condenser, r -f by-pass, 100 mmf. ......... _....62-110009001' L403 Coil, FM r -f plate load 32-4061-2 L306 Coil, tuned i -f by-pass 32-4061-2 L404 Coil, FM r -f 32-4159-1 R300 Resistor, plate decoupling, 33,000 ohms ....66-3333340' L405 Coil, FM osc. plate load 32-4061-2 11301 Resistor, plate decoupling, 68 000 ohms 66-3683340' L406 Coil, FM osc. 32-4018-5 R302 

11303 
Resistor, grid return, 1 megohm 66-5103340' 
Resistor, cathode bias, 47 ohms 66.0473340' 

L407 Coil, AM osc. 
L408 Coil, r -f isolating 

32-4221-1 
32-4061-2 R304 Resistor, plate decoupling, 1000 ohms 66-2103340' LA400 Loop aerial 76-3583-9 R305 Resistor, a -v -c filter, 3.3 megohms 66-5333340' R400 Resistor, grid return, 1 megohm 66.5103340' R306 Resistor, isolating, 68 ohms 66-0683340' 11401 Resistor, cathode bias, 100 ohms 66-1103340' 

11307 Resistor, cathode bias, 68 ohms 66-0683340' 11402 Resistor, screen dropping, 15,000 ohms 66-3153340' 
11308 
11309 

Resistor, screen dropping, 1000 ohms 66-2103340' 
Resistor, plate decoupling, 1000 ohms 66-2103340' 

R403 Resistor, plate decoupling, 4700 ohms 
R404 Resistor, grid return, 15,000 ohms 

66-2473340' 
66-3153340' R310 Resistor, a -v -c return, 330,000 ohms 66-4333340' R405 Resistor, cathode bias, 1500 ohms 66-2153340' 11311 

11312 
Resistor, diode load, 47,000 ohms 66-3473340' 
Resistor, isolating, 47,000 ohms 66-3473340' 

11406 Resistor, plate load, 15,000 ohms 
11407 Resistor, grid return, 15,000 ohms 

66-3153340' 
66-3153340' R313 Resistor, isolating, 100,000 ohms 66-4103340' R408 Resistor, cathode bias, 2200 ohms 66-2223340' 11314 Resistor, FM -detector load, 47,000 ohms 66-3473340' 11409 Resistor, isolating, 68 ohms 66-0683340' R315 

TC300A 
Resistor, dropping, 2200 ohms 66-2223340' 
Tuning core Part of Z300 

R410 Resistor, grid return, 10,000 ohms 
11411 Resistor, grid return, 1 megohm 

66-3103340' 
66-5103340' TC300B 

TC301A 
Tuning core Part of Z300 
Tuning core Part of Z301 

R412 Resistor, isolating, 68 ohms 
TB400 Terminal board, aerial 

66-0683340' 
38-9942 TC301B Tuning core Part of Z301 

TC302A 
TC302B 

Tuning core Part of Z302 
Tuning core Part of Z302 MISCELLANEOUS 

TC303A Tuning core Part of Z303 Service 
TC303B Tuning core Part of Z303 Description Part No. 
TC304A Tuning core Part of 2304 Bracket -and -clip assembly, pilot lamp 76-3919 
TC304B Tuning core Part of Z304 Cabinet (less scale) 
TC305A Tuning core Part of Z305 M 10725A 
TC30SB Tuning core Part of Z305 L 10725D 
WS -1 (F) Switch -wafer section Part of 42-16741- Back 54-7671 
Z300 Transformer, FM 1st i -f 32.4257 Baffle, speaker 219136 
Z301 Transformer, AM 1st i -f 32-4258 Baffle -and -cloth assembly 
Z302 Transformer, FM 2nd i -f 32-4257.1 M 40-7562 
Z303 Transformer, AM 2nd i -f 32-4160-3 L 40-7562-1 
Z304 Transformer, FM 3rd i 32-4261-1 Bezel 56-5855 
Z305 Transformer, AM 3rd i -f 32-4240-2 Bin mechanism (L.H.) 76-3223-5 

SECTION 4 
R -F AND CONVERTER CIRCUITS 

Bin mechanism (R.H.) 
Dome (4 required) 
Door, drop 

76-3223-6 
45-6190 

C400 Condenser, tuning gang (3 -section FM, M 45-6463 
2 -section AM) 31-3724-3 L 45-6488 

C400A Condenser, trimmer, FM aerial Part of C400 Door pull 
C400B Condenser, trimmer, FM r -f Part of C400 M 56-4420 
C400C Condenser, trimmer, FM osc. Part of C400 L 56-4420-2 

C401 Condenser, aerial coupling (FM), Frame, changer mounting 76-4104 
100 mmf- 62-110009001' Grommet, changer mounting 54-4313 

C402 Condenser, aerial coupling (FM), 
100 mmf. 62-110009001' 

Hinge (pair) 
Instrument panel 

56-4066 

C403 
C404 

Condenser, grid blocking, 51 mmf. 30.1224-2 
Condenser, cathode by-pass, 100 mmf....62-110009001 

M 
L 

45-6464 
45-6469 

C405 Condenser, trimmer assembly, 2 -section 31-6476-18 Scale 54-5021 
C405A Condenser, trimmer, AM aerial Part of C405 Scale strap 56-2234-2 
C405B Condenser, trimmer, AM osc. Part of C405 Spring, bin mechanism (2 required) 56-4978 

C406 
C407 

Condenser, isolating, 10 mmf. 62-010009001 
Condenser, screen by-pass, 100 mmf. 62-110009001 

Spring, changer mounting (6 required) 
Dial-backplate assembly 

56-3043FA15 
76-3918 

C408 Condenser, blocking, 51 mmf. 30-1224-2 Drive cord (25 -ft. spool) 45-8750' 
C409 Condenser, by-pass, 1500 mmf. 62-215001011 Fastener, snap (diffusing panel) 28-4342FA3 
C410 Condenser, blocking, 220 mmf. 62-122001001 Panel, diffusing 54-7593 
C411 Condenser, by-pass, 51 mmf. 30.1224-2 Pointer 56-5630-2 
C412 
C413 
C414 

Condenser, blocking, 220 mmf. 62-122001001 
Condenser, cathode by-pass, 100 mmf. 62-110009001 
Condenser, blocking, 100 mmf. 62-110009001 

Spring, diffusing panel (2 required) 
Spring, gang 
Spring, pointer 

56-3841 
56-2617 
28-8953 

C415 Condenser, by-pass, 220 mmi. 66-122001001' Shaft, drive (radio) 
. 76-3479-1 

C416 Condenser, isolating, .01 mf. 61-0120' Bushing (2 required) 54-7512 
C417 Condenser, -cathode by-pass, Socket assembly; pilot lamp ........._.....__...._.....__._..____._...._.._ 27-6233 

1500 mmf. 62-215001001 Socket, mfnature (6BJ6) 27-6226 
418 Condenser, d -c blocking, 100 mmf. 62-110009001' Socket, miniature (19T8) 27-6703-5 
419 Condenser, FM r -f by-pass, 100 mmf. .....62-110009001' Socket, octal (5006G) 27-6174-4 
420 Condenser, dc blocking, 100 mmf. 62-110009001' "42-1874 is a single -section wafer switch (band switch). 

+ John F. Rider 
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MODELS 49-1606, 
49-1609, 49-1611 

AM ALIGNMENT PROCEDURE 
Make alignment with loop aerial connected to radio. The AM alignment should be completed before the FM alignment is 

made. 

DIAL POINTER-Calibration and pointer -index measurements are shown in figure 7. With tuning gang fully meshed, set pointer 
to index marker. 

OUTPUT METER-Connect between terminal 3 of aerial terminal board TB400 and chassis. 
AM R -F SIGNAL GENERATOR-Connect as indicated in chart. Use modulated output. 
RADIO CONTROLS-Set volume control to maximum, turn tone control fully counterclockwise, and set band switch to broadcast 
position. 

OUTPUT LEVEL-During alignment, adjust signal -generator output to maintain output -meter indication below 1.25 volts. 

FM ALIGNMENT PROCEDURE 
Make AM Alignment First 

OUTPUT METER-Connect between terminal 3 of aerial terminal board TB400 and chassis. 
ALIGNMENT INDICATOR-Connect negative lead of 20,000 -ohms -per -volt meter to pin 2 of 19T8 tube; connect positive lead to 
11~. Use 10 -volt range. 
AM R -F SIGNAL GENERATOR-Generator must have sufficient output to give a reading of 8.5 volts on alignment indicator. 
Connect ground lead to B-; connect output lead as indicated in chart. Use modulated output. 
RADIO CONTROLS-Set volume control to maximum, turn tone control fully counterclockwise, and set band switch to FM posi- 
tion. Allow radio and signal generator to operate for at least 15 minutes before making alignment. 
R F-COIL-NOTE: Check resonance of coils L401, L404, and L406 by inserting each end of a powdered -iron tuning core, such as 
Philco Part No. 56-6100, into the coils. If the signal strength increases when the iron end is inserted, compress the turns slightly. 
If the signal strength increases when the brass end is inserted, spread the turns slightly. If the signal strength decreases when 
either the iron or the brass end is inserted, no further adjustment is necessary. Do not spread or compress turns of coil exces- 
sively; only a small change is required at these high frequencies. 

SYMBOLIZATION 
The components in the radio circuit are symbolized according to the types of parts and the sections of the radio 

in which the parts are located. The prefix letter of the symbol designates the type of part as follows: 
C-condenser 
I-pilot lamp 
L-choke or coil 
LA-loop aerial 

LS-loud-speaker 
R-resistor 
S-switch 
T-transformer 

W-line cord 
WS-wafer switch 
Z-electrical assembly 

The number of the symbol designates the section in which the part is located, as follows: 
100 -series components are in Section 1-the power supply. 
200 -series components are in Section 2-the audio circuits. 
300 -series components are in Section 3-the i -f, detector, and a -v -c circuits. 
400 -series components are in Section 4-the r -f and converter circuits. 
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Figure 7. Dial-tackplato Calibration Measurements 
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MODEL 50-520 

Preliminary Checks 

To avoid possible damage to the radio, the following 
preliminary checks should be made before it is turned on: 

1. Inspect both the top and bottom of the chassis. Make 
sure that all tubes are secure in the proper sockets, and 
look for any broken or shorted connections, burned resistors, 
or other obvious sources of trouble. 

Section 1-Power Supply 
For the tests in this section, use a 

d -c voltmeter. Connect the negative 
lead to B-, test point B; connect the 
positive lead to the test points indicated 
in the chart. The voltage readings 
given were taken with a 20,000 -ohms - 
per -volt meter at a line voltage of 117 
volts, a.c. 

Turn on the power, and set the 
volume control to minimum. 

If the "NORMAL INDICATION" 
is obtained in step 1, proceed with the 
tests for Section 2 (audio circuits) ; if 
not, isolate and correct the trouble in 
this section. 

2. Measure the resistance between B+ (pin 8 of 
35Z5GT), test point C, and B-, test point B. When the 
ohmmeter test leads are connected in the proper polarity, 
the highest resistance reading will be obtained. If the 
reading is lower than 1500 ohms, check condensers C101A, 
C101B, C101C, and C203 for leakage or shorts. The re- 
sistance value given is much lower than normal, and is not 
intended as a quality check of these condensers; the value 
given is the lowest at which the rectifier will operate safely 
while the voltage checks of Section 1 (power supply) are 
performed. TROUBLE SHOOTING 

Figure 1. lotion' View, Showing Section 1 Test Points 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 105 volts Trouble in this section. Isolate by the following tests. 
2 C 130 volts No voltage Defective: 35Z5GT. Open: W100, S100. 

Shorted: C100, C101A. 
Low voltage Defective: 35Z5GT. Open: C101A. 

Leaky: C101A. 
High voltage Open: R101. 

3 D 118 volts No voltage Open: R101. Shorted: C101B. 
Low voltage Open: C101B. Leaky: C101B. 

Shorted: C2035. 
High voltage Open: R102, T200*, R204'. 

4 A 105 volts No voltage Open: R102. Shorted: C101C. 
Low voltage Open: C101C. Leaky: C1OIC. 

High voltage Open: R204'. 

Listening Test: Abnormal hum may be caused by open C101A, C101B, or C101C. 

* This part, located in another section, may cause abnormal 

Section 2-Audio Circuits 
For the tests in this section, use an 

audio -frequency generator. Connect the 
generator ground lead to B-, test 
point B; connect the output lead 
through a .1 -,uf. condenser to the test 
points in the chart. 

Set the volume control to maximum, 
and adjust the signal -generator output 
as required for each step. 

If the "NORMAL INDICATION" 
is obtained in step 1, proceed with the 
tests for Section 3 (i -f, detector, and 
a -v -c circuits) ; if not, isolate and cor- 
rect the trouble in this section. 

indication in this section. 

TROUBLE SHOOTING 

Figure 2. lottom View. Showing Section 2 Test Points 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal input. 

Trouble in this section. Isolate by the following tests. 

2 C Clear output with moderate in. 
put. 

Defective: 50L6GT, LS200. 
Open: R204, T200. Shorted: C202, C203. 

3 D Same as step 1. Defective: 14B6 (triode section). 
Open: C201, R202, R203. 
Shorted: C201. 

4 A Saine as step 1. Open: R200-fiotate through range), C200, R201. 
Shorted: C301D5. 

* This part located in another section, may cause abnormal indication in this section. 

°John F. Rider 
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Section 3-I -F, Detector, and A -V -C Circuits 
For the tests in this section, use an 

r -f signal generator, with modulated 
output, set at 455 kc. Connect the gen- 
erator ground lead to B-, test point 
B; connect the output lead through a 

1-µf. condenser to the test points indi- 
cated in the chart. 

Set the volume control to maximum, 
and rotate the tuning control until the 
tuning condenser is fully meshed. 

If the "NORMAL INDICATION" 
is obtained in step 1, proceed with the 
tests for Section 4 (r -f and converter 
circuits) ; if not, isolate and correct the 
trouble in this section. 

To provide a complete i -f -amplifier check, test point A for 
this section is placed at the grid of the mixer in Section 4; 
therefore, the effectiveness of step 1 as a master check is 

TROUBLE SHOOTING 

T P-7865 C 

Figure 3. Bottom View, Showing Section 3 Test Points 

dependant upon the condition of certain parts in the minor 
circuit. These parts are listed below under the "POSSIBLE 
CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear output with moder- 
ate input. 

Defective: 12BA6, 14B6 (triode section). 
Misaligned: Z301. 
Open: C301A, C301B, L301A, L301B, R300, R302, R303. 
Shorted: C302, C300B, C301A, C301B, C301C. 

3 A Same as step 1. Defective: 7A8*. 
Misaligned: Z300. Open: C300A, C300B, L300A, L300B, R301. 
Shorted: C300A, C400", C400A*. 

This part located in another section, may cause abnormal indication in this section. 

Section 4-R -F and Converter Circuits 
For the tests in this section, with the 

exception of the oscillator test, use an 
r -f signal generator with modulated 
output. Connect the generator ground 
lead to B-, test point B; connect the 
output lead through a .1-µf. condenser 
to the test points indicated in the chart. 

Set the volume control to maximum, 
and set the tuning control and the 
signal -generator frequency as indicated 
in the chart. 

If the "NORMAL INDICATION" 
is not obtained in step 1, isolate and 
correct the trouble in this section. If 
the trouble is not revealed by the tests 
for this section, check the alignment. 

TROUBLE SHOOTING 
i 

Figure 4. Bottom View, Showing Section 4 Test Points 

TP -7885D 

STEP TEST POINT 
SIG. GEN. 

FREQ. 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF ABNORMAL 

INDICATION 

1 A 1000 kc. 1000 kc. Loud, clear speaker output 
with weak signal input. 

Trouble in this section. Isolate by the 
following tests. 

2 C 
(Osc. test; 

see note 
below.) 

Tune 
through 
range. 

Negative 4.5 to 7.5 volts. Defective: 7A8. Open: C401, T400, 
R400. 

Shorted: T400, C401, C400, C400B, 
C402. 

3 A 1000 kc. 1000 kc. Saine as step 1. Defective: 7A8. Open: LA400. 
Shorted: LA400, C400, C400A, 

OSCILLATOR TEST: Connect the positive lead of a h-gh-resistance voltmeter to B- test point B; connect the prod end of the 
negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 4 of 7A8), test point D. Use a suitable meter range, 
such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the chart 
(measured with 20,000 -ohms -per -volt meter) throughout the tuning range. 

c John F. Rider 
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REPLACEMENT PARTS LIST 
NOTE: Part numbers identified by an asterisk (*) indicate general replacement items. These numbers may not be identical with 
those on factory assemblies; also, the electrical values of some replacement items may differ from the values indicated in the 

schematic diagram and replacement parts list. The values substituted in any case are so chosen that the operation of the radio 
will be either unchanged or improved. 

SECTION 1 

POWER SUPPLY 

Reference Symbol Description Service 

C100 Condenser, line filter, .04 µf. 

C101 Condenser, electrolytic, 3 -section 

C101A Condenser, filter, 30 µf., 150 v. 

C101B Condenser, filter, 25 µf., 150 v. 

C101C Condenser, filter, 20 µf., 150 v. 

Part No. 

45-3500-2* 

30-2573 

Part of C101 

Part of C101 

Part of C101 

SECTION 3 (Conf.1 

Reference Symbol Description 

L301A Coil, primary, 2nd i -f 

L301B Coil, secondary, 2nd i -f 

R300 Resistor, screen dropping, 39,000 ohms 
R301 Resistor, grid return, 330,000 ohms 
R302 Resistor, i -f filter, 47,000 ohms 
R303 Resistor, diode load, 2.2 megohms 

Service Part No. 

Part of Z301 

Part of Z301 

.66-3398340* 

66-4338340* 

66-3478340* 

66-5228340* 

R100 Resistor, leakage, 150,000 ohms 66-4158340* 
TC300A Tuning core Part of Z300 

R101 Resistor, filter, 220 ohms, 1 watt 66-1224340* 
TC300B Tuning core Part of Z300 

R102 Resistor, filter, 1200 ohms 66-2128340* 
TC301A Tuning core Part of Z301 

S100 Switch, off -on Part of R200 
TC301B Tuning core Part of Z301 

W100 Line cord L-2183* 
Z300 Transformer, 1st i -f 32-4160-6A 
Z301 Transformer, 2nd i -f 32-4240-A 

SECTION 2 

AUDIO CIRCUITS SECTION 4 

R -F AND CONVERTER CIRCUITS 
C200 Condenser, d -c blocking, .01 µf. 61-0120* 

C201 Condenser, d -c blocking, .01 µf. 61-0120* C400 Condenser, tuning gang, 2 -section 31-2727-9 
C202 Condenser, by-pass, 220 µµf. 62-122001001* C400A Condenser, trimmer, aerial Part of C400 
C203 Condenser, tone compensation, .02 µf. 61-0108* C400B Condenser, trimmer, oscillator Part of C400 
LS200 Speaker, p.m 36-1627-5 C401 Condenser, d -c blocking, 47 µµf. 60-00515307* 

R200 Volume control (with off -on switch), C402 Condenser, fixed trimmer, 10 µµf. 30-1224-26* 
500,000 ohms 33-5566-4 LA400 Loop aerial 32-4052-33 

R201 Resistor, grid return, 3.3 megohms 66-5338340* R400 Resistor, grid return, 100,000 ohms 66-4108340* 
R202 Resistor, plate load, 470,000 ohms 66-4478340* T400 Transformer, oscillator 32-4263 
R203 Resistor, grid return, 470,000 ohms 664478340* 

R204 Resistor, cathode bias, 130 ohms, 1 watt 66-1124340* 

T200 Transformer, output 32-8384 MISCELLANEOUS 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 

Description 

Cabinet, Model 50-520 

Cabinet, Model 50-520I 

Service Part No. 

10750 

10750-1 

Back 54-7777 

C300A Condenser, fixed trimmer Part of Z300 Fastener (4) W2235-2FA9 

C300B Condenser, fixed trimmer Part of Z300 Knob 54-4527-11 

C301A Condenser, fixed trimmer Part of Z301 Dial-backplate assembly 76-4658 

'C301B Condenser, fixed trimmer Part of Z301 Drive cord (25 -ft. spool) 45-8750* 

C301C Condenser, i -f filter Part of Z301 Drive -shaft -and -pulley assembly 76-3671-3 

C301D Condenser, i -f filter Part of Z301 Pointer 56-4362-6 

C302 Condenser, screen by-pass, .003 µf. 61-0109* Spring 56-2617 

C303 Condenser, by-pass, .1 µf 61-0113* Rubber mount, gang mounting (3) 27-4771-1 

C304 Condenser, a -v -c by-pass, .05 µf. 61-0122* Socket, miniature (1) 27-6203 

L300A Coil, primary, 1st i -f Part of Z300 Socket, Loktal (2) 27-6138* 

L300B Coil, secondary, 1st i -f Part of Z300 Socket, octal (2) 27-6174* 
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110DEL 49 -1613 

Circuit Description 
Philco Radio -Phonograph Model 49-1613 contains an 

11 -tube superheterodyne and a Model M -12C Philco 
Automatic Record Changer. 

A low -impedance loop aerial within the cabinet nor- 
mally provides adequate signal pickup on the standard 
broadcast band. In most locations, the built-in FM 
dipole aerial provides satisfactory FM reception. In 
areas where FM signals are weak, an outdoor dipole 
aerial, such as Philco Part No. 45-1462, will provide 
additional pickup. To increase the pickup on both 
bands, use the Philco Aerial Coupler, Part No. 76- 

2353-1, with the outdoor dipole aerial. For increased 
pickup on the standard broadcast band only, the coup- 
ler may be used with an external aerial of the single - 
wire type, such as Philco Part No. 45-1494. 

The r -f stage (FM only) and converter stage are 
mounted on a separate chassis, for improved perform- 
ance at high frequencies. A 6AU6 high -frequency pen- 
tode is used in the r -f stage, and a 7F8 high -frequency 
double triode is employed as a converter. 

Two transformer -coupler i -f stages are used. The 
transformers have two sets of windings; one set is tuned 
to 455 kc., for AM operation, and the other set is tuned 
to 9.1 mc., for FM operation. A 6BA6 high -frequency 
pentode is used in the first i -f stage. The pentode sec- 

tion of a 7R7 duo -diode, pentode functions as the sec- 

ond i -f amplifier; one diode of this tube is used for AM 
detection, while the other diode provides a.v.c. 

The dual -diode section of a 7X7 is employed in the 
FM ratio -detector circuit; this circuit has good noise - 
reducing properties and an excellent tuning character- 
istic. 

The triode section of the 7X7 functions as the first 
addio stage. A 6J5GT triode operates as a plate -and - 
cathode -loaded phase inverter, driving two 6K6GT out- 
put amplifiers, in push-pull operation. Tone fidelity is 

obtained by the use of inverse feedback in the audio 
system; feed-back voltage is taken from the secondary 
of the output transformer. 

The Philco Electronic Scratch Eliminator, for phono 
operation, may be switched on or off, as required. The 
pentode section of a 7E7 functions as a variable shunt 
capacitance at the phono -input circuit; at low signal 
levels, a controlled portion of the higher audio fre- 
quencies is by-passed to ground. The grid bias of the 
reactance tube controls the effective capacitance, which 

MODEL 49.1613 

SPECIFICATIONS 

CABINET Wood, mahogany or light 
finish 

CIRCUIT 11 -tube superheterodyne 

FREQUENCY RANGES 
Broadcast 340-1720 kc. 

FM 88-108 Inc. 

AUDIO OUTPUT 7 watts 

OPERATING VOLTAGE 105-120 volts, 60 cycles, a.e. 

POWER CONSUMPTION 
Radio 110 watts 
Phonograph 125 watts 

AERIALS Built-in loop and FM cabinet 
dipole; external aerial also 
may be used 

INTERMEDIATE 
FREQUENCIES 

AM 455 kc. 
FM 9.1 mc. 

PHILCO TUBES (11) 6AU6, 7F8, 6BA6, 7R7, 7X7, 
6J5GT, 6K6GT (2), 7E7, 
7F7, 5AZ4 

PHONOGRAPH Philco Automatic Record 
Changer, Model M -12C (for 
service information, refer to 
service manual PR -1600) 

® John F. Rider 
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becomes maximum with low bias, and minimum with 
high bias. This control bias is developed by the audio 
signal itself; a proportionate amount of the signal is 
taken from the pickup output, amplified by each triode 
section of the 7F7, and rectified by the diode section of 
the 7E7. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, as follows: 
Section 1-the power supply 
Section 2-the audio circuits 
Section 3-the i -f, detector, and a -v -c circuits 
Section 4-the r -f and converter circuits 

Test points are specified for each section, and are 
indicated in the sectionalized schematic diagram. The 
trouble -shooting procedure given for each section in - 
dudes a simplified test chart and a bottom view of the 
chassis showing the locations of the test points and the 
components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, 
without going through the entire chart. 

Failure to obtain the "NORMAL INDICATION" in 
any given step indicates trouble within the circuit under 
test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring 
tube electrode voltages; third, measuring circuit resist- 

ances; fourth, substituting condensers. The trouble re- 
vealed should be corrected before testing further. 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before connecting 
the radio to a source of power: 

1. Inspect the top and bottom of the chassis. Make 
sure that all tubes are secure in the proper sockets, and 
look for any broken or shorted connections, burned 
resistors, or other obvious indications of trouble. 

2. Measure the resistance across condenser C102 (see 
figure 2). When the ohmmeter test leads are connected 
in the proper polarity, the highest resistance reading 
will be obtained. If the reading is lower than 3500 
ohms, check condensers C102 and C103B for leakage 
or shorts. 

The resistance value above, which is much lower than 
normal, does not represent a quality check of these con- 
densers; the value given is the lowest at which the 
rectifier will operate safely while the voltage tests of 
Section 1 (power supply) are performed. 

Important! 
To avoid altering FM operation, special care should 

be used in replacing any part. Replacement parts should 
be placed in the same physical locations as the original 
parts; connections should be of the same length, and 
should be soldered to the'same points. The placement 
or length of leads should not be changed. 

CALIBRATING DIAL BACKPLATE 
When the radio chassis has been removed from the 

cabinet, dial calibration and alignment points may be 
marked on the dial (chassis) backplate at the end of 
the pointer with a pencil. The method of measuring 

DIAL BACK PLATE 

INDEX MARK 

FREQUENCY 

for these points is illustrated in figure 1. 
With the tuning gang fully meshed, the pointer 

should be adjusted on the dial -drive cord to coincide 
with the index mark. 
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MODEL 49-1613 

Section 1 TROUBLE SHOOTING 
POWER SUPPLY 

CAUTION: Do not turn on the power with the 
speaker disconnected, or the set may be damaged. 

Make the tests for this section with a d -c voltmeter, 
connecting the leads between the chassis, test point C, 
and the test points indicated in the çhart. The voltage 
readings given were taken with a 20,000 -ohms -per -volt 
meter, at a line voltage of 117 volts, a.c. 

Set the volume control to minimum, and the tone 
control fully counterclockwise. Set the band selector - 
phono switch to the broadcast position. 

Follow the steps in the order given. If the "NOR- 
MAL INDICATION" is obtained in step 1, proceed 
with the tests for Section 2 (audio circuits); if not, iso- 
late and correct the trouble in this section. 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 .4 195v Trouble in this section. Isolate by the following tests. 

2 B 300v No voltage. 
Low voltage. 

High voltage. 

Defective: 5AZ4. Open: 5100, T100. Shorted: C102. 
Defective: 5AZ4. Shorted: C103B, C310', C4115. 
Leaky: C102. Open: C102, L100. 
Shorted: L100. Open T200'. 

3 A 195v No voltage. 
Low voltage. 
High voltage. 

Open: R100. Shorted: C103A, C311'. 
Leaky: C103A, C311'. Changed resistance: R100. 
Open: T200' 

4 D Negative 27v No voltage. 
High voltage. 

Open: R101. 
Open: R102. 

Listening Test: .Abnormal hum and instability may be caused by open C103A or C103B. 

This part, located in another section, may cause abnormal indication in this section. 

# 1 6k6GT JIt1 61f6GT SAZI 

Nano 2. bottom Vlow. SAowloy See« 1 Test Filets TP.S328A 

°John F. Rider 
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MODEL L_9-1613 

Section 2 TROUBLE SHOOTING 
AUDIO -AMPLIFIER TESTS 

AUDIO CIRCUITS 

Use an audio -frequency signal generator. Connect 
the generator ground lead to the chassis, test point C, 
and connect the output lead through a .1-mf. condenser 
to the test points indicated in the chart. 

Set the volume control to maximum, and the tone 
control fully counterclockwise. Set the band (wafer) 

switch to the broadcast position. Make certain that 
the scratch -eliminator switch is turned off (two -position 
switch turned counterclockwise). If the "NORMAL 
INDICATION" is obtained in steps 1 and 6, proceed 
with the scratch -eliminator tests; if not, isolate and 
correct the trouble in the audio -amplifier circuits. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with 
weak signal input. 

Trouble in audio -amplifier circuits. Isolate by the following 
tests. 

2 B 
(Remove 6J5GT) 

Clear signal with strong 
signal input. 

Defective: 6K6GT(#1), LS200. Open: C206, R211, T200. 
Shorted or leaky: C206, C209. 

3 D 
(6J5GT removed) 

Same as step 2. Defective: 6K6GT(#2). Open: C207, R212. Shorted or 
leaky: C207. 

4 E 
(Replace 6J5GT) 

Loud, clear signal with 
moderate signal input. 

Defective: 6J5GT. Open: R208, R209, R207, R210. Shorted 
or leaky: C205, C204. 

5 A Same as step 1. Defective: 7X7. Open: R200 (rotate through range), C202, 
R205, R206. Shorted: C203. 

6* F Loud, clear signal with 
weak signal input. 

Open: R230, WS -2(R). 

Listening Test: Distortion may be caused by leaky C202, C205, C206, or C207; or by open R205, C207, C211, or C212. 

For this step, set band (wafer) switch to phono. 

r212 - _ H _.. 02171,7i+P225 
C211 

7E7 iiliema.A 
i Ì F22 4,_ - o . 

- e/ 
41'1 61(667 

R20B 5GT 

5200 

Figure 3. Bottom View. Showing Section 2 Test Points 

61(667 #2 

o John F. Rider 
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MODEL 49-1613 -1613 

Section 2 (Conti TROUBLE SHOOTING 
SCRATCH -ELIMINATOR TESTS 

Set the tone control fully counterclockwise. Turn 

the band (wafer) switch to the phono position. For 

all steps except 1(b), set the volume control to maxi- 

mum; for this step, adjust the volume control as directed 

in the chart. 

Turn the scratch eliminator on or off as indicated in 

the chart. (The scratch eliminator is on when the two - 

position switch is turned clockwise.) 

Connect an output meter across the primary of the 

output transformer, T200. 

IMPORTANT! For all steps except step 4, use the 

0 -10 -volt output -meter range; for step 4 only, use the 

0 -50 -volt range. If the proper ranges are not used, 

erroneous readings will result. 

Connect the ground lead of an audio signal generator 

to the chassis, test point C, and connect the output lead 

through a .1-mf. condenser to the test points indicated 

in the chart. Set the generator for 5000 cycles. Adjust 

the generator Output as directed in the chart. 

If normal operation is indicated by the tests in step 1, 

(a) and (b), proceed with the tests for Section 3 (i -f, 

detector, and a -v -c circuits); if not, isolate and correct 

the trouble in the scratch -eliminator circuits. 

NOTE: For steps 2, 3, and 4, connect the positive 

lead of a 20,000 -ohms -per -volt, d -c voltmeter to the, 

chassis, test point C; connect the prod end of the nega- 

tive lead through a 100,000 -ohm isolating resistor to 

the "VOLTMETER" test points indicated in the chart. 

STEP TEST SIGPOINT. GEN. OUTPUT METER 
SPECIAL INSTRUCTIONS 

POSSIBLE CAUSE OF 
BNOR1i.aL INDICATION 

1(a) 

1(b) 

F 

F 

Adjust for 10v output- 
meter reading, with 
scratch -eliminator off. 

Same as for 1(a). 

Turn scratch eliminator on; out - 

put voltage should drop to 6.5v 

(approx.). 

Reduce volume control to obtain 
outputmeter reading of lv. In- 

crease generator output for out- 

put -meter reading of 10v. Turn 
scratch eliminator on; output 
voltage should not drop below 
8.8v (approx.). 

Trouble in scratch -eliminator cir- 

cuits. Isolate by the follow ing test-. 

2 G See SPECIAL IN- 
STRUCTIONS. 

H With scratch eliminator on, in- 

crease generator output for volt- 

meter reading of 8.8v, negative; 
failure to obtain this value indi- 

cates trouble. 

Defective: 7F:, 7E: (diode section(, 
WS -3( R ). Open R224, R222, 8226. 

R228, C217, S200. 

3 G Same setting which pro- 

duced 8.8v reading in 

step 2, with scratch 
eliminator on. 

J With scratch eliminator on, volt- 

age at point J should he 2v, 

negative. 

Open: R220, R219, R21:. Shorted: 
C213, C214, C212. 

4 F Same as step 2. H With scratch eliminator on, volt- 

age at point H should be approx. 
28v, negative. 

Defective: :F7. Upen: C210, C216, 

R214, R215, R223. Shorted or leaky: 

C216. 

5 F Adjust for 10v output- 
meter reading, with 
scratch eliminator off. 

Turn scratch eliminator on; out- 

put voltage should drop to 6.5v 

(approx.). 

Defective: 7E: (pentode section). 
Open: R221, R216, R218, C2ll, 
1'212. Shorted: 0211, C212. 

John F. Rider 

www.americanradiohistory.com



PAGE 20- 124 PHILCO 
MODEI, 49 -1613 

Section 3 TROUBLE SHOOTING 
I -F. DETECTOR, AND A -V -C CIRCUITS 

AM CIRCUITS 

Use an r -f signal generator, with modulated output, 
set at 455 kc. Connect the generator ground lead to 
the chassis, test point C, and connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

Set the volume control to maximum, and the tone 
control fully counterclockwise. Set the band (wafer) 
switch to the broadcast position. Turn the tuning con- 
densers to full -mesh position. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for the FM circuits, or 
the tests for Section 4 (r -f and converter circuits); if 
not, isolate and correct the trouble in the AM circuits. 

Since the circuit location of test point A for this 
section is in Section 4, the effectiveness of step 1 as a 
master check is dependent upon the condition of certain 
parts in Section 4; these parts are listed below under 
"POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak 
signal input. 

Trouble in AM circuits. Isolate by the following tests. 

2 B Loud, clear signal with strong 
signal input. 

Defective: 7R7. Open: R309, R310, R312, L302A, L302C, L302D, 
R313, R314, R316, C325, C317, WS -3(R). Shorted: C317, 0318, 
C321, C322, C323, C324, C320, C302B. Misaligned: Z302. 

3 D Loud, clear signal with mod- 
erate signal input. 

Defective: 6BA6. Open: R302, R305, R308, R306, L301A, L301B, 
L301C, L301D, C301A, C301C, C301D. Shorted: C308, C301C, 
C301D, C309, C313, L301C, L301D, C300D. Misaligned: Z301. 

4 A Loud, clear signal with weak 
signal input. 

Defective: 7F8*. Open: R406*, R405*, L4065, C300C, L300C, 
L300D, C300D, R300, WS -4(R), WS -4(F). Shorted: C300C, L300C, 
C303, C304, L300D. Misaligned: Z300. 

* This part, located in another section, may cause abnormal indication in this section. 

FM CIRCUITS 

These tests are also made with an AM r -f signal gen- 
erator, using modulated output. 

Set the band (wafer) switch to the FM position, and 
follow the instructions preliminary to the tests for the 
AM circuits, with these exceptions: set the signal -gener- 
ator frequency to 9.1 mc., and detune to one side or 
the other until a satisfactory test signal is obtained. 

The best indication of satisfactory FM -detector oper- 
ation is the ability of this circuit to take the alignment 
properly (see page 14). 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the trouble 
in the FM circuits. 

o John F. Rider 

www.americanradiohistory.com



PHILCO PAGE 20- 125 
MODEL 49-1613 

Section 3 (Cont.) TROUBLE SHOOTING 

STEP TEST 
ONT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

i A Loud, clear signal with weak 
signal input. 

Trouble in FM circuits. Isolate by the following tests. 

2 B Loud, clear signal with strong 
signal input. 

Open: L302B, C302A, C328, C329, R313, R318, C325, R317, WS -3(R). 
Shorted: L302Á, 0319, C302A, C328, L302E, 0329, C330, C331, C332, 
C326. 

3 D Loud, clear signal with mod- 
erate signal input. 

Defective: 6BA6. Open: R302, R305, C308, R306, L301A, L301B, 
L301C, L301D, C301A, C301C, C301D. Shorted: C308, C301C, C301D, 
C309, C313, L301C, L30ID, C300D. Misaligned: Z301. 

4 A Loud, clear signal with weak 
signal input. 

Open: WS -4(R), WS -4(F). 

C300 IS LOCATED 
IN Z300 

C319 
C320 LOCATED IN 
C328 Z302 
0329 

-1- 

6AÚ6 

;R303 4 --v- 
WS -2 ? 

v 
WS- 1 

Z301 Q C315 

>. 

C324 

Figure 4- Bottom View. Showing Section 3 Test Points 

7X7 

65GT 

o John F. Rider 
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MODEL 4-9 -1613 

Section 4 TROUBLE 
For the following tests, with the exception. of the 

oscillator tests, use an AM r -f signal generator, with 
modulated output. Connect the generator ground lead 
to the chassis, test peint C, and connect the output lead 
through a .1-mf, condenser to the test points indicated 
in the chart. 

Set the radio volume control to maximum, and the 
tone control fully counterclockwise. 

Set the band (wafer) switch, tuning control, and 
signal -generator fresuency as indicated in the chart. 

OSCILLATOR TESTS (AM AND FM CIRCUITS) : 

SHOOTING 
Connect the positive lead of a high -resistance d -c volt- 
meter to the chassis, and connect the negative lead 
through a 100,000 -ohm isolating resistor to the 7F8 
oscillator grid (pin 1), test point B. Use a suitable 
range, such as 0-10 volts. Proper operation of the 
oscillator is indicated by negative voltages of approxi- 
mately the values given in the chart (measured with 
20,000 -ohms -per -volt meter), throughout the tuning 
range. 

If the "NORMAL INDICATION" is not obtained 
in step 1 of both the AM and the FM test charts, isolate 
the trouble by following the remaining steps. 

AM CIRCUITS 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

RAND 
SWITCH 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

1 A 1000 kr. Broadea,.t Tune to sig. 
nal. 

Loud, dear sig. 
nal with weak 
signal input. 

Trouble in AM circuits. Isolate by the 
following tests. 

2 

(Qac. teat; 
see note 
above.) 

B Broadcast Tune through 
range. 

Negative 1.5v to 
3.5v. 

Detective: 7F8. Open: R304, C405, 
C404B, C408, 1A04, R402, WS -2(F), 
WS -2(R), WS -1(F), WS -3(F), WS -3 - 

(R). Started: C405, C404A, C400E, 
C404B, C408. 

3 A 1000 Ise. Broadcast Tune to sig. 
nal. 

Loud, dear big- 
nal with weak 
signal input. 

Open: LA400, R401, 1A02, C402, C413, 
WS -1(R). Shorted: L402, C400D, C403. 

Listening Test: Distortion may be caused by open R401 or R307 . 
Hum and instability may be caused by open 0312 or R301. 

This part, located in another section, may cause abnormal indication in this section. 

FM CIRCUITS 

Observe the instructions preliminary to the tests for 
the AM circuits, with the following exception: After 
tuning the signal generator and the radio to 95 mc., 

detune one or the other until a satisfactory test signal 
is obtained. 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

BAND 
SWITCH 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

1 D 95 me. FM Tune to sig- 
nal. 

Loud, clear sit 
nal with weak 
signal input. 

Trouble in FM circuits. Isolate by the 
following teats, 

o John F. Rider 
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MODFT, 10 -1613 

Section 4 (Conti TROUBLE SHOOTING 

STEP TEST 
POINT INT IKEQ, SWITCH I RADIO 

INDIxATION 
POSSIBLE 

N ICAÌON 
F BNORbiAI. 

2 

(Ose. test: 
see note 
above.) 

B FM Tune through 
range. 

Negative lv. Defettive: 7FR. Open: L403, WS -2(F), 
WS -2(R), WS -1(F), WS -3(F), WS -3- 

( R ). Shorted: L403, C400C, C401111. 

3 D 95 mc. FM Tune to sig- 
nal. 

Loud, clear sig- 
nal with weak 
si gnal input. 

Defective: 6AU6. Open: L400, L405, 
R400, R403, R404, C409, L401, WS -1 - 

(R). Shorted: L400, C400A, C400F, 
C407, C409, C410, C411, L401, C400B, 
C400G. 

A D 
3 ©e 2 -J--- 

TB400 
(IfJ400 

= 
O©® 

, il oph © 50 c 0, 
® © - \rQ,a'% WS3(R O® 

L 402 L 404\ 
-Uzi 

11.68A67R7 
C4048 C 404A 

C403 e WS -4 
U 

quer 

.\:;:' 
R402 C400C L 403,_f___41 

408 `. 
I 1 

/4C 1 
)./.111%\:rx\' 4 0,WS-3W 

N O. 
. C 

o 
C p 

V- 
!r n 

Q )%2l2r 
-- 

Li» c ONr s © 6jO,I 
ov v` m ,` R40 -/`\ Is`'' 

1 ." L40o I \/io 111 . ',4 WS'7 a 
,L40 - iI o0 

v 
C400A 

b 

C400 ' ,/ v 6AU6 

Figure 5. Bottom View, Showing Section 4 Test Points TP -5328D 
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I'TODEL 49-1613 

SYMBOLIZATION 
The components in the radio circuit are symbolised according to the types of parts and the sections of the radio in which the parts 

are located. The prefix letter of the symbol designates the type of part, as follows: C -condenser L -choke or coil LS -loud -speaker 
I -pilot lamp LA -loop aerial R-resistor 

T--T-transh WS -wafer (l assd selector -phono) switch 
The number of the symbol, except when the number is less than IDOdesiq ac 

r 

le es the section follows: part is located, as 
100 -series components are in Section 1 - the power supply 200 -series components are in Section 2 - the audio circuits 303 -series components are in Section 3 - the i -f amplifier, detector, and a v c circuits 400 -series components are in Section 4 - the r -f and converter circuits 

Ref 
C100 
C101 
C102 

REPLACEMENT 
PARTS LIST 

C103 
C 103A 
C103B 

1100 
1101 
1100 
L100 
R100 
RI01 
R102 
S100 
T100 
WI 00 
WS -5 (Rl 

SECTION 1 

POWER SUPPLY 
Symbol Description 

Condenser, line filter, .01 mf. 
Condenser, line filter, .01 mt. 
Condenser, electrolytic. input filter. 

20 mf., 450v 
Condenser. electrolytic, 2 -section 

. Condenser. filter, 10 mf., 450v 
Condenser. filter, 25 mi,. 450v 
Lamp, pilot __ ..... 34-2064 Lamp, pilot 

34.2064 .............................. 
Socket, phono power 

27-6200 Speaker, field Part of LS200 Resistor, filter, 15,000 ohms 66-3155340 Resistor, bias divider, 680.000 ohms 66-4683340' Resistor, bias divider, 680.0.0 ohms 66.4683340' Switch, on -off _ Part of R201 Transformer, power .32.6248 Power cord and plug 41-3755.20 Switch -wafer section, phono power...Part of 42-1803-1, 

NOTE: Parts marked with an asterisk (') are general replacement items. These numbers may not be identical with those on factory assemblies: also. the electrical values of some replacement items may differ from the values indicated in the schematic diagram and parts list. The values substituted in any case are so chosen that the operation of the radio will be either unchanged or improved. When ordering replacements, use only the "Service Part No." 
SECTION 2 (ContinuedI 

AUDIO CIRCUITS Reference Symbol Description Service Port No. R210 Resistor, plate load, 56,000 ohms ............... 8211 Resistor, grid return. 330,000 ohms 
66-3563340' 

"66-4333340' R212 Resistor, grid return. 330,000 ohms R213 Resistor, bias filter, 150,000 ohms 
66-4153340' 
66-4153340' 

Service Part No. 
30-1226.1 
30-1226-1 

30-2568.8 
30-2556 

Part of C103 
Part of C103 

SECTION 2 
AUDIO CIRCUITS 

C200 Condenser, tone compensation, 
100 mmf . ..... ....... .......60-10105407' C201 Condenser, tone compensation, .006 ml, . _ 45-3500-7' C202 Condenser, d -c blocking, .006 ml. 45-3500-7' C203 Condenser, r -f by-pass, 100 mmf. C204 Condenser, tone control, .01 mf. C205 Condenser, dc blocking, .006 mf. C206 Condenser, dc blocking, 006 mt 45-3500.7' C207 Condenser, dc blocking, .006 ml...... 45-3500-7' C208 Condenser, bias filter, .1 mt. 

C209 Condenser, tone compensation, .003 mi. C210 Condenser, high-pass filter, 150 mmf. C211 Condenser, reactance -feedback, 
60.101507' 

330 mmf ............... 

60-10105407' 
60-0120' 

45-3500-7' 

60-10335407' C212 Condenser, do blocking, .001 ml.._..... .. 30-4620' C213 Condenser, bias filter, .01 mi. 61-0120' C214.............................. Condenser, bias filter, .03 mf. ................................__.30-4517' 
C215 Condenser, bias filter, .01 mt .. .........................___ 61-0120' C216 Condenser, d -c blocking, 330 mmf . ............60.10335407' C217 Condenser, d -c blocking, .002 ml. .30-4622' C2I8 Condenser, bias filter. .01 ml. 
C219 Condenser, bias filter, .03 mf.... 

----31-4 
........................... 30-45508' 17' C220 Condenser, tone compensation, 

150 mint 60-1015540r _ ................................................... 60-10155407' 
1200 Phono cable and plug ............................................... 41-3735-2 
1201 Speaker cable and plug ................................................41-3734-9 LS200Speaker __ .................................................................._.........36-1611.3 
R200 Volume control, 2 megohms (tap at 

Imegohm) ........................................................................33-5535-1 
R201 Tone control (with on -off switch), 

6 megohms 33.5538-1 R202 Resistor, tone compensation, 33,000 ohms 66-3333340' 
R203 Resistor, voltage divider, inverse 

feedback, 4.7 ohms ._ _._ ..............__....66-9473340' 
R204 Resistor, voltage divider. inverse 

feedback, 68 ohms .66-0683340' 
R20S Resistor, grid return, 10 megohms ..............66.6103340' 
R206 Resistor, plate load, 220,000 ohms _ _ ......66-4223340' 
R207 Resistor, grid return, 1 megohm _ ...........66.5103340' 
R208 Resistor, cathode bias, 4700 ohms .................66.2473340' 
R208 Resistor, cathode load, 47,000 ohms ............88.3473310' 

R214 R 

R215 
esistor, grid return, 

1 megohm 
Resistor, cathode bias, 2200 ohms 
Resistor, screen voltage divider, 

33,000 ohms 
R217 Resistor, grid return. 1 megohm ........ R218 Resistor, screen voltage divider, 

33,000 ohms R219__-_ .. ........... Resistor, bias filter. 680,030 ohms ........... R220 Resistor, bias filter, 220.000 ohms ................. R221 Resistor, plate load. 18,000 ohms R222 Resistor, grid return. 560,000 ohms R223 Resistor, plate load, 220,000 ohms .......__.. 
A224 Resistor, plate load, 100.000 ohms .............. R225 Resistor, bias filter, 220,000 ohms _ ............._. R226 Resistor. diode load. 560,000 ohms ...._.... R227 Resistor. bias filter, 1.5 megohms ...... .....68-5153340' R228 Resistor, diode load, 220,000 ohms . _.. -. _ 66-4223340' R229 Resistor, bias filter, 3.3 megohms __.66-5333340' R230 Resistor, low-pass filter. 47,030 ohms 66-3473340' S200 Switch, on -off, scratch eliminator 42-1848 T200 Transformer, output ._._ ......................__ 32.8274 WS -3 (F) Switch -wafer section Part of 42-1803-1r 

SECTION 3 
I -F, DETECTOR. AND A -V -C CIRCUI 

Condenser, trimmer 
Condenser, trimmer 
Condenser, shunt, 3000 mml, ... 
Condenser, trimmer _ _ _ ................. 
Condenser, trimmer 
Condenser, trimmer 

66.5103340' 
R216 66-2223340' 

C300A 
C300B 
C300C 
C300D 
C301A 
C301B 
C301C 
C301D 
C302A 
C302B 
C303 
C304 
C305 
C306 
C307 
C308 
C309 
C310 
C311 
C312 
C313 
C314 
C315 
C316 
C317 
C318 
C319 
C320 
C321 
C322 
C323 
C324 
C325 
C328 

66-3333340' 
66-5103340' 

66-3333340' 
66-4683340' 
66-4223340' 
66-3185340' 
66.4563340' 
66.4223340' 
66.4103340' 
.66-4223340' 
.66-4563340' 

TS 
Part of 2300 
Part of 2300 
Part of 2300 

Part of Z301 Condenser, shunt, 300 mmf ............................. Part of Z301 Condenser. trimmer Part of Z301 Condenser, trimmer ...................................................Part of Z302 Condenser, trimmer 
. _ ..............................................Part of Z302 Condenser, d -c blocking. 6 mint...............Part of Z300 Condenser, plate by-pass, .01 mf. ___ _ 61.0120' Condenser, r -f by-pass, .01 mt..........__ 61.0120' Condenser, r -f by-pass. 100 mmi. ....._... 62.110009001' 

Condenser, filament by-pass, 100 mml...62.110009001' 
Condenser, screen bypass, .01 ml . .......................61-0120' 
Condenser, plate by-pass. 100 mint. ......62-110009001' 
Condenser, r-1 by-pass, .01 mf. ....................................61.0120' 
Condenser, r -f by-pass, .01 mf.................... ..... ...........30-4641 
Condenser, a -v -c filter, .01 mf. .61-0120' 
Condenser, plate by-pass, .01 mf. ..........................61-0120' 
Condenser. r -f by-pass, 250 mmi. _ _.......62-122001001' 
Condenser. cathode by-pass, .05 mt.. ....61-0122' 
Condenser, filament by-pass, 100 mmf....62.110009001' 
Condenser, screen by-pass, .01 mt. . . 61-0120' Condenser, d -c blocking, 100 mmf. ........_.60-10105407' 
Condenser, d -c blocking, 27 mml................Part of Z302 
Condenser, shunt, 470 mmf. . ..........................Part of Z302 
Condenser, r-1 by-pass, 100 mm1 ................62-110009001' 
Condenser, plate by-pass, .05 mt. ..................... 61.0122' 
Condenser, rd by-pass, 100 mmf ................_ 60.10105407' 
Condenser. r -f by-pass, 100 mmi. ..................60-10105407' 
Condenser, d -c blocking, .006 mi. .45-3500.7' 
Condenser, IA by-pass, 100 rami ................82.110009001' 

Part of Z300 
Part of Z301 

© John F. Rider 
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MODEL 49-1613 

REPLACEMENT PARTS LIST (Continued) 

SECTION 3 (Continued) 
1-F, DETECTOR- AND A -V -C CIRCUITS 

Ref Symbol Description Service Port No. 
C327 Condenser, electrolytic, noise suppressor 

(FM), 2 mf., 50v .........__........__ ...............................30.2417.7 

C328 Condenser. shunt, 25 mmf ................................ Part of Z302 

C328 Condenser, shunt. 15 mmf ..................................Part of Z302 

C330 Condenser, balancing, 7.5 mmf. . ..........................30-1224.8 

C331 Condenser, tone compensation, .008 mí .............30.4112 

C332 Condenser, r1 by-pass, 100 mmf. ...................60.10105407' 

C333 Condenser, d -c blocking, .006 mf. .....................45.3500.7' 

C334 Condenser, r -f by-pass, 100 mmf ...................60.10105407' 

C335 Condenser, filament by-pass. 100 mml....62.110009001' 
C338 Condenser, filament by-pass. 100 mmi...62.110009001' 
1300 Test socket ..............__..............._.__........_................................_.__ 27-6180 

L300A Transformer, primary (FM). 1st i -f ...............Part of Z300 

L300B Transformer, secondary (FM). 1st i -f .........Part of Z300 

L300C Transformer, primary (AM, 1st i-1 ............Part of Z300 

L300D Transformer, secondary (AM), 1st f -f ......Part of Z300 

L30IA Transformer, primary (FM), 2nd i -f ....... Part of 2301 

L301B Transformer, secondary (FM). 2nd it ......Part of Z301 

L301C Transformer, primary (AM). 2nd it ............Part o1 Z301 

L301D Transformer, secondary (AM), 2nd i-1 ......Part of Z301 

L302A Transformer, primary (FM). 3rd i -f ...........Part of Z302 

L302B Transformer, secondary (FM). 3rd it ......Part of Z302 

L302C Transformer, primary (AM), 3rd i -f ............Part of Z302 

L302D Transformer, secondary (AM), 3rd i -f ......Part of Z302 
L302E Transformer. winding, isolating, 3rd i I...Part of 2302 
R300 Resistor, plate dropping, 47,000 ohms .........66-3473340' 

1(301 Resistor. a -v -c filter. 2.2 megohms ..................66 5223340' 
R302 Resistor, cathode bias, 68 ohms .................._....66-0683340' 

R303 Resistor, plate dropping, 4700 ohms ............66.2473340' 

R304 Resistor, plate dropping, 33.000 ohms ......66-3333340' 

R305 Resistor, screen dropping. 27.000 ohms _....66-3273340' 
R306 Resistor, plate decoupling, 1000 ohms _....66.2103340' 
R307 Resistor. a -v -c filter. 3.3 megohms _..66-5333340' 
R308 Resistor, grid return, 2.2 megohms ..................66.5223340' 

R309 Resistor, cathode bias, 150 ohms .....................66-1153340' 

R310 Resistor, screen dropping, 68.000 ohms ......66-3683340' 
1(311 Resistor, a -v -c load, 1 megohm ....... ..... . .......... .66-5103340' 
8312 Resistor, plate decoupling. 1000 ohms 66-2103340' 
01313 Resistor, i -f filter, 47,000 ohms _ _ 66-3473340' 
8314 Resistor, diode load. 330,000 ohms ...__ 66-4333340' 
R315 Resistor, FM detector load, 6.8 megohms 66-5683340' 
R316 Resistor, isolating. 100.000 ohms 66-4103340' 
R317 Resistor, noise suppressor (FM). 

47,000 ohms .......:........................_..............._ 66-3473340' 

R318 Resistor. isolating, 100,000 ohms 66-4103340' 
R319 Resistor, isolating, 100,000 ohms 66-4103340' 
TC300A Tuning core ........................................_........._............Part of Z300 

TC302A Tuning core ..... ..... _._ . .............................. _......__ __ _ Part of 2302 

WS -2 (F) Switch -wafer section _ ..............__._......._ Part of 42-1803-1 t 

WS -2 (R) Switch -wafer section ...........___....__......_ Part of 42 -1803 -It 
WS -3 (R) Switch -wafer section ............ ..._........ Part of 42-1803.1t 

WS -4(F) Switch -wafer section ........._._._......_....... Part of 42-1803-1t 
WS -4 (R) Switch -water section ,,._ Part of 42-1803-1t 

Z300 Transformer, 1st i -f .._.......___........__ .............__............... 32.4146 

Z301 Transformer, 2nd i -f .. .32-4156 

Z302 Transformer, 3rd i -f ................................_........__.............. _ 32-4147 

SECTION 4 

RF AND CONVERTER CIRCUITS 

C400 Condenser, tuning gang. Ssection .....................31-2703.2 

C400A Condenser, tuning, FM aerial ..._ ...................Part of C400 

C400B Condenser, tuning, FM r . ...._..._ .....................Part of C400 

C400C Condenser, tuning, FM osc, Part of C400 

C400D Condenser, tuning, be. aerial . Part of C400 
C400E Condenser, tuning, bc. osc..........._ Part of C400 
C40OF Condenser, trimmer, FM aerial ......_ Part of C400 
C400G Condenser, trimmer, FM r.1. Part of C400 
C400H Condenser, trimmer, FM osc, Part of C400 

C401 Condenser, filament by-pass, 100 mm1 62.110009001' 
C402 Condenser, d -c blocking. 220 mmf 82-122001001' 
C403 Condenser, trimmer. bc. aerial ....... .... ..... ._.....31.6473 

C404 Condenser, trimmer assembly, 2 -section ......31.6476.5 

C404A Condenser, shunt trimmer, bc. osc. -. Part of C404 
C4048 Condenser. series gadder. bc. osc, Part of C404 

C405 Condenser, d -c blocking, 220 mmf. 62.122001001' 
C406 Condenser, cathode by-pass, 100 mmf._62-110009001' 
C407 Condenser, screen grid by-pass. 

100 mmf. . 62.110008001' 
C408 Condenser, osc. gild, 100 mmf . 62.110009001' 

SECTION 4 (Continued) 
R -F AND CONVERTER CIRCUITS 

Ref Symbol Description Service Part No. 
C409 Condenser, d -c blocking, 33 mml. 30-1224' 
C410 Condenser. r -f by-pass, 1500 mml. 62-215001011 

C411 Condenser, r -f by-pass, 1500 mmf. ....... 62-215001011 
C412 Condenser, filament by-pass, 100 mml....62-110009001' 
C413 Condenser, d -c blocking. 750 Mali. ...........60-10755301' 

1400 Socket. FM aerial __. _.......__ ................................_ 27-6214-1 

L400 Coil. FM aerial ......................................................_......... __ 32-4158 

L401Coil, FM r.l .......................................__................................ _ 32-4159 

L402 Coil, bc. aerial 32-4049-3 
L403Coil, FM osc. .........., ............................................................__ 32-4018.2 

L404Coil, bc. 'osc- .. .....:...................................................._........... _ 32-4221 

L405 Coil. r -f choke (plate of 6AU6) . 32-4061-2 
L406 Coil (including 164b5). parasitic suppressor. 

(plate of 7F8) ........... ................................... .............._....._...32-4157 

LA400 Loop aerial assembly ................_................ 76.3583-6 
R400 Resistor, cathode bias, 82 ohms ........ . _ _ 66-0823340' 
1(401 Resistor, grid return, 2.2 megohms ........_ 66-5223340' 
R402 Resistor, grid return. i5,000 ohms .............. 66.3153340' 
h403 Resistor, screen dropping, 33,000 ohms 66-3333340' 
8404 Resistor, plate decoupling, 1000 ohms 66.2103340' 
k40á Resistor (with coil L4U6). parasitic 

suppressor, 1S0J ohms .................................Part of L406 

1(406 Resistor, cathode bias, 1500 ohms . _ 66-2153340' 
R407 Resistor, a -v -c voltage divider (FM), 

470.000 ohms .......................................... _ 66-4473340' 
T11400 Terminal panel, be. aerial _ ............._....._ 38-9942 
WS -1 (F) Switch -water section .........--_.....__...._._._....Part of 42-1803.11 

WS -1 (R) Switch -water section ........_....... .. Part of 42-180311 

WS -2 (F) Switch -wafer section ........._._..._ Part of 42-1803-11 .........__. 

WS -2 (R) Switch -wafer section ........._......__...... Part of 42-18031í 
WS -3 (F) Switch -wafer section .........__......._.. _.. _ Part of 42-1803-1 í 
WS -3 (R) Switch-waler section ..._...._..__..........__ Part of 42-1803.1 

T42-1803-1 5 -section wafer switch (band selector phono) 

MISCELLANEOUS 
Description Service Part No. 

Cabinet and Cabinet Hardware 
Back, cabinet 54-7680 

Baffle -and -Cloth Assembly 
Far light cabinet. L.H. 40-7538-1 
For lignt cabinet. R.H. .......... .......................... __......_....... ........40-7592-1 

For mahogany cabinet, L.H. 40-7538 
For mahogany cabinet. R.H _.......__._._....40-7592 

Baffle, wood 219125 
Bezel............................................._ .............................................._...._ 56-487 8 

Bin mechanism. L.H. 76-3223-5 
Bin mechanism. )i.H, ......_ 76-3223-6 
Bullet catch 454002-1 
Dome(4) ........_ ..............................._..._.._..__......._._._ 45-6190 
Door pull . 

56-4420-2 
'Frame assembly .............. 76-4104 
Hinge 

For light cabinet. L.H. (1) ..._....W............__.. __ 56-5713-6 
For light cabinet, R.H. (2) ........ ....__ ............._.......__._ 56-5713-7 
For light cabinet, R.H. (1) ..............._.._......_._._......_ 56-5713-9 
For mahogany cabinet, L.H. (1) .56-5713-8 
For mahogany cabinet, R.H. (2) _.._....._._......._._ 56-5713-3 
For mahogany cabinet. R.H. (1) 56-5713-2 

Scale strap (2) ........................- 56-2234-1 
Spring, bin mechanism (2) _...56-4978 
Strikeplate ....................................._....................._....._.._........._........._ 45-6003-1 

Dial Scale and Scale Hardware 
Cord, drive (25 -ft. spool) .....:............_........_......._............_................__....45-8750' 

Scale............................_._...._........._......_....._.......__..._._......_..__.............._ 76-3187-1 
Spring, pointer ...................._..._...._..__............._.....__._ __...28-8953 

Escutcheon _ ....................._......_............._.....__........_.._. ._ ___........__.._56-S491FCP 

Knob(1) _.._ ................................................_........._......._.._....._..._........................._ __ .54-4338-2 

Scale plate assembly . ......................_ __.__....._ ___.76-3187-6 

Shield, pilot lamp 56-2194FA3 
Socket, assembly. pilot lamp (2) .:...._............ _._.._..._........_ ....................76 -2109 

Socket, Loktal ..... ......... ............ .............._.. ......... .... ..... .............._.... .............. 27-6177 

Socket, Loktal (7F8) 27-6213 
Socket. miniature (68A6) ._ ................................................................................... 27-6226 
Socket, octal ...._ ............................................................................_..._ _ 27-6174 

Wafer -Switch Hardware 
Linkassembly .................................................... . _....._..............__ _ __76-2186-6 

Shaft.........._...__....__...__............_.........._ ........................................._56-3298FA11 

°John F. Rider 
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ALIGNMENT PROCEDURE 
When the complete.AM and FM alignment is to be made, the AM alignment should be made FIRST; if AM 

alignment is not required, the FM alignment alone may be made. 

ALIGNMENT OF AM CIRCUITS 
DIAL POINTER: With tuning condensers fully meshed, dial pointer must coincide with index mark at low -fre- 
quency end of dial. (See "CALIBRATING DIAL BACKPLATE," page 2.) 
OUTPUT METER: Connect between No. 3 terminal (voice -coil cónnection) of aerial terminal panel and chassis. 
AM R -F SIGNAL GENERATOR: Connect ground lead to chassis, and output lead as indicated in chart. Use 
modulated output. 
OUTPUT LEVEL: During alignment, signal -generator output must be attenuated to maintain radio output below 
1.5 volts, as read on output meter. 
CONTROLS: Set band switch to broadcast position. Set volume control to maximum, and tone control fully 
counterclockwise. Set signal -generator frequency and radio tuning dial as indicated in chart. 

ALIGNMENT OF FM CIRCUITS 
Make AM alignment (if required) first. 

OUTPUT METER: Connect as for AM alignment (this meter is used only in step 3). 
D -C METER: Connect 20,000 -ohms -per -volt meter across 2-mf. condenser, C327, in FM -detector circuit-negative 
lead to pin 6 of 7X7 tube, and positive lead to chassis. Use 10 -volt range. 
AM R -F SIGNAL GENERATOR: Use modulated output for entire alignment. Generator must have sufficient 
output to give reading of approximately 9 volts on d -c meter, and signal should be attenuated during alignment 
to keep meter at this value. Connect generator ground leid to chassis, and output lead as indicated in chart. 
VOLUME AND TONE CONTROLS: Same as for AM alignment. 
RADIO BAND SWITCH, RADIO DIAL, AND SIGNAL -GENERATOR DIAL: Set as indicated in chart. Allow 
radio and generator to warm up for 15 minutes before starting alignment. 
R -F COIL NOTE: When making the tracking adjustments, the resonance of the circuits using coils L400, L401, 
and L403 may be checked with a powdered -iron tuning core such as Part No. 56-6100. If the signal strength 
(meter reading) increases when the iron end is placed in, or near, the coil, compress the turns slightly. If the 
threaded brass end causes an increase in signal strength, spread the turns. Do not compress or spread the turns 
excessively; only a small change is required at these frequencies. 

DIAL CORD 45-8750 (25 -FT SPOOL) 
33 7/8" 

Figure 7. Drive -Cord Installation Details TP -4058E 

o John F. Rider 
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SECTION 4- RF AND CONVERTER CIRCUITS 
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RECORD CHANGER: See Philco Model M -12C, 
Pages RCD.CH. 19-55 to RCD.CH. 19-74. 

Figure 6. Philco Radio -Phonograph Model 41.1613. Soctionalizod Schematic Diagram, Showing Tost Points TP44S5 
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AM ALIGNMENT CHART 

STEP 
SIGNAL GENERATOR RADIO 

CONNECTIONS 
TO RADIO 

DIAL 
SETTING 

DIAL 
SETTING SPECIAL INSTRUCTIONS 

1 Through .1-mf. condenser 
to terminal I of aerial 
terminal panel. TB400. 

455 kc. 540 kr. Adjust, in order given, for maximum output. 

2 Radiating loop (see note 
below). 

580 kc. 580 kc. Adjust for maximum while rocking tuning control. 

3 Same as step 2. 1700 kc. 1700 kc. Adjust for maximum. 

4 Same as step 2. 1500 kc. 1500 kc. Adjust for maximum. 

5 Sama as step 2. 580 kc. 580 kc. Adjust for maximum while rocking tuning control. 

6 Repeat steps 2, 3. and 4 until no further improvement is obtained. 

ADJUST 

C302B-3rd i f sec. 

C301D-2nd i -f sec. 

C300D-Ist i -f sec. 

TC300A-1st i -f pri. 

C404B-Osc. (series) 

C404A-Osc. (shunt) 

C403-Aerial 

C404B-Osc. (series) 

RADIATING LOOP: Make up a six -to -eight turn, 6 inch -diameter loop, using insulated wire: connect to signal -generator leads and place near 
radio loop. 

FM ALIGNMENT CHART 

Figure 8. Top View, Showing AM Trimmer Locations TP -5132-I 

STEP 

1 

2 

SIGNAL GENERATOR RADIO 
CONNECTIONS 

TO RADIO 
DIAL 

SETTING 
DIAL 

SETTING SPECIAL INSTRUCTIONS 
ADJUST 

Through .1-mf. condenser 
to grid of 1st i -f amps., 
6BA6 (top plate of trim- 
mer C300B'). 

9.1 mc. 88 mc. Adjust for maximum signal strength, as indicated by 
d -c voltmeter. Repeat until no further increase is 
obtained. After this step, do no disturb any of these 
settings except that of C302A, as directed in step 3. 

Through .1-mf. condenser 
to mixer grid (pin 8) of 
7F8. 

9.1 mc. 88 mc. Adjust for maximum. After this step, do not disturb 
either of these settings. 

3 Same as step 2. 9.1 mc. 88 mc. Double-check the adjustment of C302A to make cer- 
tain that audio output is at minimum. Use output 
meter. The setting is critical: adjust carefully. 

4 To FM aerial terminal 
(terminal 4 of 1400). 

105 mc. 105 mc. Adjust for maximum. 

5 Same as step 4. 

6 Same as step 4. 

105 mc. 105 mc. 

105 mc. 105 mc. 

Adjust for maximum while rocking tuning control. 

Adjust for maximum. 

C302A-Det. balance 
TC302A-Det. pri. 

C301B-2nd i -f sec 

C301A-2nd i -f pri. 

C300B-1st i f sec. 

C300A-Ist i f pri. 

C302A-Det. balance 

C400H-Osc, 

7 Same as step 4. 92 mc. 92 mc. Adjust L403 for maximum (see R -F COIL NOTE above). 

8 Same as step 4. 92 mc. 92 mc. Adjust L401 for maximum while rocking tuning con- 
trol (see R -F COIL NOTE above). 

9 

10 

Same as step 4. 92 mc. 92 mc. Adjust L400 for maximum (see R F COIL NOTE above). 

C400G-R.f. 

C400E-Aeria' 

L403-(Osc. 

FOR LOCATION 
L401-(R-f tracking'/ SEE FIG. 5 

L400-(Aerial tracking) 

Repeat steps 4 through 9 until no further increase is obtained. 

ALIGNMENT SLOT 

J 

0 © 

R201 

Make this connection by sliding a piece of flattened wire solder down through alignment slot (see figure 9) in top of i -f transformer can. Figure 9. Top View, Showing FM Trimmer Locations TP -5132 I 

©John F. Rider 
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IMPORTANT! -1 
To avoid altering FM operation, special care should 

be used in replacing any part. Replacement pans should 

be placed in the same physical positions as the original 

parts; connections should be of the same length, and 

should be soldered to the same points. The placement 

or length of leads should not be changed. 
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SPECIFICATIONS 

CABINET Wood console, mahogany fin- 
ish, Georgian style 

CIRCUIT 11 -tube kuperheterod)nr 

FREQUENCY RANGES 
Broadcast 540-1620 Ice. 

FM 88-108 mc. 

AUDIO OUTPUT 10 watts 
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FIGURE 1. 
PHILCO RADIO -PHONOGRAPH MODEL 41-1516. SECTIONALIZED SCHEMATIC DIAGRAM. SNOWING TEST PONIES 

PUSH BUTTONS Six: Five for broadcast sta- 
tions, one for power on -off 

OPERATING VOLTAGE 105--125 volts, 60 cycles, a.c. 

POWER CONSUMPTION 
Radio 110 watts 
Phonograph 125 watts 

AERIALS Low -impedance broadcast 
loop; FM line -cord aerial; 
provision for external aerial 

INTERMEDIATE 
FREQUENCIES 

AM 455 ke. 
FM 9.1 mc. 

PHONOGRAPH 

PHILCO TUBES (11) 

The d -c resistance of the voice coil of LS200 is 10 
ohms. 

Philco Automatic Record 
Changer and Record Player 
Combination, Model M -12C 

6AU6, 7F8, 6BA6(2), 6T8, 
7A4, 6V6CT(2), 7E7, 7F7, 
SU4G 

4> John F. Rider RECORD CHANGER: See Philco Model M -12C, pages 
RCD.CH. 19-55 through RCD.CH. 19-7L.. 
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PAGE 20- 137,138 PHILCO 

MODEL L9-161 -1 61 5 

AM ALIGNMENT CHART 

STEP 
SIGNAL GENERATOR RADIO 

CONNECTION TO RADIO DIAL SETTING DIAL SETTING SPECIAL INSTRUCTIONS 

Through .1-mf. condenser to 
pin 8 of 7F8 tube. 

455 kc. Gang fully 
closed. 

Adjust each trimmer, in order given, for maximum 
output. Do not repeat adjustments. 

2 
Loosely coupled with radiat- 
ing loop. See note below. 

1600 kc. 1600 kc. Adjust for maximum output. 

3 Same as step 2. 1500 kc. 1500 kc. Adjust for maximum output. 

4 Repeat steps 2 and 3 until no further increase in ou put is obtained. 

RADIATING LOOP: Make up a six -to -eight turn, 6 -inch -diameter loop, using insulated wire; connect to 

signal generator leads and place near radio loop. Radio loop must be connected to set during alignment. 

ADJUST 

TC305B-3rd i -f sec. - 

TC305A-3rd i -f pri. - 
TC303B-2nd i -f sec.- - 

TC303A-2nd i -f pri.-- 
TC301B -1st i -f sec. 
TC30IA-Ist i -f pri.--- --- -sEE NOTE 

C417B-Osc. - 

C417A-Aerial 

,EE NO, 

NOTE'- TC301 A, TC303A AND TC301B 
ARC LOCATED ON UNDERSIDE 
OF CHASSIS. 

FM ALIGNMENT CHART 

FIGURE 7. TOP VIEW, SHOWING AM TRIMMER LOCATIONS 

STEP 
SIGNAL GENERATOR RADIO 

ADJUST 
I Pe400 

A, Bj c D 

! 

E. 
1 

A 

Ps'so 

t 

7.4 

l' 

west 

EV6Tr 

R 

F r10 

/ 
f. suac 

`' 

TPBB 73 

CONNECTION TO RADIO DIAL SETTING DIAL SETTING SPECIAL INSTRUCTIONS 

Through .1-mf. condenser to 
l of 6BA6 2nd i -f ampl. .1 mc. 88 mc. 

Adjust trimmers, in order given, for maximum out- 
put. 

TC304B-3rd i -f sec. SEE NOTE s = 
_ -pin TC304A-3rd f -f pri. 

;> it 0- 

2 Through .1-mf. condenser to 
pin 1 of 6BA6 1st i -f ampl. 

9.1 mc. 88 mc. Same as step 1. 
TC302B-2nd i -f sec. y TC302A-2nd i -f pri. SEE NOTE -%. 

a i.,:' 
L ° 3 

3 
h .1f to Through -m. condenser9.1 

pin 8 of 7F8 converter. 
mc. 88 mc. Same as step 1. 

TC300B-1st i -f sec. 
TC300A-1st i 

.; iI. 
-f pri.- SEE NOTE- g,' t 

i t 
J... 

a 

' 'Y ! Fs A , I 

4 
To FM aerial terminal (termi- 
nal 4 of J401). 

105 mc. 105 mc. Adjust for maximum. C400C-Osc. 
I 

5 Same as step 4. 92 mc. 92 mc. Adjust L402 for maximum (see Note 1). L402-Osc. tracking SEE NOTE r r-- 

`IIL'' 6 Same as step 4. 105 mc. 105 mc. Adjust for maximum while rocking tuning control. C400B-R.f. e ® , 
J40 0 

0 

J40 
7 Same as step 4. 105 mc. 105 mc. Adjust for maximum. C900A-Aerial 

w ÖRb b 3D , 3 3 a 

8 Dipole radiator (see Note 3). 92 mc. 92 mc. Adjust L401 for maximum while rocking tuning con- 
trai (see Note 1). 

L401-R-f tracking 

[ 
L400,L401,L402 ,TC300A ,TC302A - 
AND TC304B ARE LOCATED ON 
UNDERSIDE OF CHASSIS. ---- 

9 Game as step 8. 92 mc. 92 mc. Adjust L400 for maximum (see Note 1). L400-Aerial tracking 
NOTE:- 

10 Repeat steps 5 through 10 until no further increase is obtained, 

FIGURE 8. TOP VIEW, SHOWING FM TRIMMER LOCATIONS 

° John F. Rider 
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PHILCO PAGE 20- 139 

MODEL 49-1615 

CIRCUIT DESCRIPTION 

Philco Radio -Phonograph Model 49-1615 consists of 

an 11 -tube superheterodyne and a Model M -12C Philco 

Automatic Record Changer and Record Player (album 

length) Combination. 

A low -impedance loop aerial within the cabinet nor- 

mally provides adequate signal pickup on the standard 

broadcast band. In most localities, the built-in FM 

line -cord aerial provides satisfactory FM reception. In 

areas where FM signals are weak, an outdoor dipole 

aerial, such as Philco Part No. 45-1462, will provide 

additional pickup. To increase the pickup on both bands, 

use the Philco Aerial Coupler, Part No. 76-2353-1, with 

the outdoor dipole aerial. For increased signal pickup 

on the standard broadcast band only, use the coupler 

with an external aerial of the single -wire type, such as 

Philco Part No. 45-1494. 

The r -f stage (FM only), the converter, and the 1st 

i -f amplifier are mounted on a separate chassis for 

improved operation at high frequencies. A 6AU6 high - 

frequency pentode is used as the FM r -f amplifier. A 

7F8 high -frequency dual triode is employed as the 

converter. There are two transformer -coupled i -f stages 

using 6BA6 high -frequency pentodes. Each i -f stage 

has a double set of transformers; one is tuned to 9.1 mc., 

the FM intermediate frequency, and the other is tuned 

.to 455 kc., the AM intermediate frequency. The use of 

individual transformers for FM and AM gives better 

stability and allows more complete shielding. In FM 

operation, the primary and secondary of the first AM 

i -f transformer are shorted out, to attenuate undesirable 

beat frequencies; switching of other windings is un- 

necessary. 

The multi -purpose 6T8 provides AM and FM detec- 

tion and functions as the first audio amplifier. Two 

diodes of this tube operate in a ratio detector circuit. 

MODEL 49-1615 

The other diode acts as the AM detector and also sup- 

plies the a -v -c voltage. The triode section is the first 

audio amplifier for both radio and phono operation. 

A 7A4 triode operates as a plate -and -cathode -loaded 

phase inverter, driving a pair of 6V6GT's in the push- 

pull output stage. Tone fidelity is obtained by the use 

of inverse feedback in the audio system. This feedback 

voltage is taken from the secondary of the output trans- 

former and returned to the low side of the volume 

control. 

Selective tone compensation is provided by a continu- 

ously variable bass booster and a five -step treble switch 

that ranges from Scratch Eliminator "on" through 

maximum high -cut to Hi Fidelity. 

The Philco Electronic Scratch Eliminator, for phono 

operation, may be switched on or off, as required. In 

this circuit, the reactance tube (pentode section of a 

7E7) functions as a variable shunt capacitance at the 

phono -input circuit; at low signal levels, this tube by- 

passes a controlled portion of the higher audio fre- 

quencies to ground. The grid bias of the reactance 

tube controls its. effective capacitance, which becomes 

maximum with low bias and minimum with high bias. 

This control bias is developed by the audio signal itself; 

a proportionate amount of the signal is taken from the 

pickup output, amplified by each triode section of the 

7F7, and rectified by the diode section of the 7E7. 

©John F. Rider 
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MODEL 49-1615 

TROUBLE SHOOTING 
POWER SUPPLY 

Section 1. 

CAUTION: Do not turn on the power with the speaker minimum. Turn the bass control fully counterclock- 
disconnected, as this may cause damage to the set. wise, and set the treble selector switch to the left-hand 

For the tests in this section, use a d -c voltmeter, TREBLE position. Set the band switch to the broad - 
connecting the leads between the chassis, test point C, cast position. 
and the test points indicated in the chart. The voltage If the "NORMAL INDICATION" is obtained in 
readings given were taken with a 20,000 -ohms -per -volt step 1, proceed with the tests for Section 2 (audio cir- 
meter at a line voltage of 117 volts, a.c. cuits); if not, isolate and correct the trouble in this 

Turn on the power, and set the volume control to section. 

STEP TEST POINT NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 230v Trouble in this section. Isolate by the following tests. 

2 B 300v 

No voltage 
Low voltage 

High voltage 

Defective: 5U4G. Open: T100, PB100, W100. Shorted: C100, C101. 
Defective: 5U4G. Open: C102, L100. Shorted: C103B, C311' 
C307'. Leaky: CI02. 
Open: T200', R103. Shorted: L100. 

3 A 230v 
No voltage 
Low voltage 
High voltage 

Open: R100. Shorted: C103A, C303'. 
Leaky: C103A, C303'. Increased resistance: R100. 
Open: T200'. 

4 D -16v 
No voltage 
Low voltage 
High voltage 

Open: R101. Shorted: C210'. 
Leaky: C210*. 
Open: R102. 

Listening Test: Abnormal hum and instab'lity may be caused by open C102, C103A, or C103B. 

' This part, located in another section, may cause abnormal indication in this section. 
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FIGURE 1. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS 

©John F. Rider 
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Section 2. 

TROUBLE SHOOTING 
AUDIO CIRCUITS 

AUDIO -AMPLIFIER TESTS 

For the tests in this section, use an audio -frequency 
signal generator. Connect the generator ground lead 
to the chassis, test point C; connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

Set the volume control to maximum, and turn the 
bass control fully counterclockwise. Set the treble 

MODFI, 49-1615 

selector switch to the second TREBLE position. Set 
the band switch to the broadcast position unless other- 
wise noted in the chart. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for the scratch -eliminator 
circuits; if not, isolate and correct the trouble in the 
audio -amplifier circuits. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal input. 

Trouble in audio -amplifier circuits. Isolate by the following tests. 

2 B 
(Remove 7A4) 

Clear output with strong input. Defective: 6V6GT (#1), LS200. Open: C208, 8213. T200. Shorted 
or leaky: C208, C210, C211, 

3 D 
(7A4 removed) 

Clear output with strong input. Defective: 6V6GT(#2). Open: C209, R214. Shorted or leaky: 
C209. 

4 E 
(Replace 7A4) 

Loud, clear output with n' ,der- 
ate input. 

Defective: 7A4. Open: R209, R210, R211, R212. Shorted or leaky: 
C207. 

5 (a) 

S (b) 

F 

F 

Loud, clear output with weak 
input. 
Loud, clear output with weak 
input, for all 5 positions of treble 
selector switch. 

Defective: 6T8. Open: R208, C207, R207. Shorted or leaky: C206, 
C215, C320'. 
Open: C212, C213, C214, C215, R215, R216, R217, WS2. Shorted 
or leaky: C212. C213. C214. 

6 (a) 

6 (b) 

A 

A 

Loud, clear output with weak 
input. 
Loud, clear output with weak 
input, for any position of bass 
control. 

Open: C203, C205, R204, R200 (rotate through range). 

Open: R203, R202, C202. Shorted: C202. 

7 G 
(Band switch in 
Phono position) 

Loud, clear output with weak 
input. 

Open: WS1-3 (F). R220. Shorted: shielded cable. 

Listening Test: Abnormal hum and distortion may be caused by leaky C207, C208, C209. or by open C206 or C210. 

This part, located in another section, may cause abnormal indication in this section. 

SCRATCH -ELIMINATOR TESTS 
Set the bass control fully counterclockwise. Turn 

the treble selector switch to the high-fidelity position, 
maximum clockwise. Set the band switch to the phono 
position. For all steps except 1(b), set the volume 
control to maximum; for this step, adjust the volume 
control as directed in the chart. 

Turn the scratch eliminator on or off as indicated in 
the chart. (The scratch eliminator is. on when the 
treble selector switch is in the counterclockwise posi- 
tion.) 

Connect an output meter across the primary of the 
output transformer, T200. 

IMPORTANT! For all steps except step 4, use the 
0 -10 -volt output -meter range; for step 4 only, use 

the 0 -50 -volt range. If the proper ranges are not 
used, erroneous readings will result. 

Connect the ground lead of an audio signal generator 
to the chassis, test point C, and connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. Set the generator for 5000 cycles. Adjust 
the generator output as directed in the chart. 

If normal operation is indicated by the tests in step 1, 
(a) and (b), proceed with the tests for Section 3 (i -f, 
detector, and a -v -c circuits); if not, isolate and correct 
the trouble in the scratch -eliminator circuits. 

NOTE: For steps 2, 3, and 4, connect the positive 
lead of a 20,000 -ohms -per -volt, d -c voltmeter to the 
chassis, test point C; connect the prod end of the nega- 
tive lead through a 100,000 -ohm isolating resistor to 
the "VOLTMETER" test points indicated in the chart. 

o John F. Rider 
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MODEL 49-1615 

Section 2. 

TROUBLE SHOOTING 
AUDIO CIRCUITS (Copt.) 

SCRATCH -ELIMINATOR TESTS 

STEP 
TEST 

SIGNAL GEN. OUTPUT POINT 
VOLT- 
METER SPECIAL INSTRUCTIONS POSSIBLE CAUSE OF 

ABNORMAL INDICATION 
1 (a) G 

1 (b) G 

2 H 

Adjust for 10v output - 
meter reading, with 
scratch eliminator off. 

Same as for 1 (a). 

See SPECIAL INSTRUC- 
TIONS. 

3 H Same setting which pro- 
duced 8.8v reading in 
step 2, with scratch elimi- 
nator on. 

4 G 

5 G 

Same as step 2. 

Turn scratch eliminator on; output 
voltage should drop to 6.5v 
(approx.). 

Reduce volume control to obtain 
output -meter reading of iv. Increase 
generator output for output -meter 
reading of 10v. Turn scratch elimi- 
nator on; output voltage should not 
drop below 8.8v (approx.). 

Trouble in scratch -eliminator cir- 
cuits. Isolate by the following tests. 

With scratch eliminator on, increase 
generator output for voltmeter read- 
ing of 8.8v, negative; failure to ob- 
tain this value indicates trouble. 

Defective: 7F7, 7E7 (diode section), 
WS1-4 (R). Open: R229, R227, R231, 
11234, C223, WS2 (F). 

K With scratch eliminator on, voltage 
at point K should be 2v, negative. 

Open: R226, 11225, 13224. Shorted: 
C219, C220, C217. 

With scratch eliminator on, voltage 
at point J should be approx. 28v 
negative. 

Defective: 7F7. Open: C216, C222, 
R218, 11219, R228. Shorted or leaky: 
C222. 

Adjust for 10v output - 
meter reading, with 
scratch eliminator off. 

=7E7I `® 1 i''-- . '-rcat r o -: 

Turn scratch eliminator on; output 
voltage should drop to 6.5v 
(approx.). 

y¡'OQC 
1-íye'© . 

H 

-t.a 

FIGURE 2. BOTTOM VIEW, SHOWING 
SECTION 2 TEST POINTS 

Defective: 7E7 (pentode section). 
Open: 11221. R222, R223, C218, 
C217. Shorted: C218, C217. 

©John F. Rider 
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Section 3. 

TROUBLE SHOOTING 
I -F, DETECTOR. AND A -V -C CIRCUITS 

AM TESTS 

For the tests in this section, use an r -f signal gener- 
ator, with modulated output, set at 455 kc. Connect 
the generator ground lead to the chassis, test point C; 
connect the output lead through a .1-mf. condenser to 
the test points indicated in the chart. 

Set the volume control to maximum, and turn the 
bass control fully counterclockwise. Set the treble 
selector switch to the second TREBLE position. Set the 
band switch to the broadcast position, and rotate the 
tuning control until the tuning condenser is fully 
meshed. 

MODEL 49-1615 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the FM tests; if not, isolate and 
correct the trouble in the AM circuits. 

To provide a complete i -f -amplifier check, test point 
A for this section is placed at the grid of the mixer in 
Section 4; therefore, the effectiveness of step 1 as a 
master check is dependent upon the condition of certain 
parts in the mixer circuit. These parts are listed below 
under "POSSIBLE CAUSE OF ABNORMAL INDI- 
CATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

I A Loud, clear speaker output with 
weak signal input. 

Trouble in AM i -f circuits. Isolate by the following tests. 

2 B Loud, clear output with strong 
input. 

Defective: 6BA6 (2nd i -f ampl.), 6T8. Misaligned: Z305. Open: 
R310, R311, R312, R313, R314. L304A, L305B, L302B, L303B, WS1-5. 
Shorted:. L303B, L305A, L305B. Shorted or leaky: C316, C315, C317, 
C318, C305A, C305B. C305C, C305D. 

3 D Loud, clear output with moder- 
ate input. 

Defective: 6BA6 (1st i -f ampl.). Misaligned: 2303. Open: L300B. 
L301C, L302A, L302B, R303, R309, R305, R307, R308. Shorted: 
L303A. Shorted or leaky: C313, C312, C310, C314, C301B, C303A. 

4 A Loud, clear output with weak 
input. 

Defective: 7F8'. Misaligned: Z301. Open: R405', R300. 5301. 
L300A, L301A, L301B. Shorted: L301A, L301B, L301C, WS1-5. 
Shorted or leaky: C410'. C411', C409', C301A, C301B, C306. 

Listening Test: Abnormal hum may be caused by open: C306, C310, C312. C313, C314, C316, C317, C318. 

This part, located in another section, may cause abnormal indication in this section. 

FM CIRCUITS 

Set the band switch to FM position, and follow the 
instructions preliminary to the AM tests with these ex- 
ceptions; set the signal -generator frequency to 9.1 mc., 
and detune to one side or the other until a satisfactory 
test signal is obtained. 

The most satisfactory check on the operation of the 
discriminator circuit is the ability of the circuit to take 

proper alignment. See ALIGNMENT OF FM CIR- 
CUITS. 

'If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and 
converter circuits); if not, isolate and correct the trouble 
in the FM circuits. 

Usually, if a part is found to operate satisfactorily 
for AM it will also operate satisfactorily for FM. 

e John F. Rider 
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MODEL 49-1615 

Section 3. 

TROUBLE SHOOTING 
I -F, DETECTOR, AND A -V -C CIRCUITS (Cont.) 

FM TESTS 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal input. 

Trouble in FM i -f circuits. Isolate by the following tests. 

2 B Loud, clear output with strong 
input. 

Open: WS1-5, L304B, L304C, R315, C319, R316, R317, WS1-3. 
Shorted or leaky: C322, C323, C304A, C304B, C319, C321. Shorted: 
L304A, L304B. Misaligned: Z304. 

3 D Loud, clear output with moder- 
ate input. 

Misaligned: Z302. Shorted: L302A, L302B, C302A, C302B. Open: 
R304, WS1-5. 

4 A Loud, clear output with weak 
input. 

Misaligned: Z300. Shorted: L300A, L300B, C300A, C300B, C307, 
WS1-2. Open: WS1-2, WS1-5. 
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MODEL 49 -1 615 

TROUBLE SHOOTING 
Section 4. R -F AND CONVERTER CIRCUITS 

For the tests in this section, with the exception of 
the oscillator test, use an r -f signal generator with 
modulated output. Connect the generator ground lead 
to the chassis, test point C; connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

Set the volume control to maximum, and turn the 
bass control fully counterclockwise. Set the treble 
selector switch to the second TREBLE position. Set 
the band switch, tuning control, and signal -generator 
frequency as indicated in the chart. 

If the "NORMAL INDICATION" is not obtained 
in step 1 of each chart, isolate and correct the trouble 
in this section. If the trouble is not revealed by the 

tests for this section, check the alignment. 
OSCILLATOR TESTS: For the oscillator. tests (steps 

2 and 4 of the AM test chart, and step2 of the FM test 
chart), connect the positive lead ofa high -resistance 
voltme:er to the oscillator cathode, pin 4 of the 7F8 
tube (test point D). Connect the prod end of the 
negative lead through a 100,000 -ohm isolating resistor 
to the oscillator grid, pin 1 of the 7F8 tube (test point 
B). Use a suitable meter range, such as 0-10 volts. 
Proper operation of the oscillator is indicated by nega- 
tive 'voltages of approximately the values given in the 
chart (measured with 20,000 -ohms -per -volt meter) 
throughout the tuning ranges of the broadcast and FM 
bands. 

AM TESTS 

STEP TEST 
POINT 

SIGNAL GEN. 
FREQ. 

BAND 
SWITCH 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF 
ABNORMAL INDICATION 

1 (a) 

1 (b) 

A 

A 

1000 kc. 

Tune to Ire- 
quency of each 
push-button. 

BC 

Push-button 
Tune to signal. 
Depress each but- 
ton, in order. 

Loud, clear speaker out- 
put with weak signal 
input. 

Trouble in AM r -f circuits. Isol- 
ate by the following tests. 

2 
(Osc. 
Test.) 

B 

to 
D 

BC Tune through 
range. 

Negative 2-5 volts. Defective: 7F8. Open: R404. 
T401, L405. C412, L404, R306', 
WS1-3. WS1-4. Shorted: C412, 
C400. C417B, C407. 

3 A 1000 kc. BC Tune to signal. Loud, clear output with 
weak input. 

Open: T400, WS1-2, C413. Short - 
ed: C400, C417A. 

4 
(Osc. 
Test.) 

B 

to 
D 

Push-button Depress each but- 
ton, in order. 

Negative 2-5 volts. Open: L406, PB400, R406, WS1-3, 
WS1-4. Shorted: C414, C415. 

5 A Tune to ire- 
quency of each 
push-button. 

Push-button Depress each but- 
ton, in order. 

Loud, clear output with 
weak input. 

Open: WS1-2. PB400. Shorted: 
C416. 

Listening Test: Distortion may be caused by open R301', R302', or R309'. Hum and distortion may be caused by open C308' or 
C310'. 

This part, located in another section, may cause abnormal indication in this section. 

FM TESTS 

STEP 
TEST 

POINT 
SIGNAL GEN. 

FREQ. 
BAND 

SWITCH 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF 

ABNORMAL INDICATION 

1 E 95 mc. FM Tune to signal. Loud, clear speaker out- 
put with weak signal 
input. 

Trouble in FM r -f circuits. Isol- 
ate by the following tests. 

2 

(Osc. 
Test.) 

B 

to 
D 

FM Tune through 
range. 

Negative 1-1.5 volts. Defective: 7F8. Open: L402, 
WS1-3. WS1-4. Shorted: C400. 
C400C, C309'. Shorted or leaky: 
C407, C409. 

3 E 95 mc. FM Tune to signal. Loud, clear output with 
weak input. 

Defective: 6AU6. Open: L400, 
C401, R400, R401, R402, R403, 
L403, C405, L401. Shorted: C400, 
C400A, L400, L401. WS1-2, 
C400B. Shorted or leaky: C402, 
C404, C403, C405, C406. 

Listening Test: Hum and distortion may be caused by open C402, C406, C408, C409. 

This part, located in another section, may cause abnormal indication in this section. 
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MODEL L9-1615 

SETTING THE 

PUSH BUTTONS 

1. Connect the output meter between the No. 3 

pin of the aerial input jack, 3400, and the chassis. 

See figure 8. 

2. Turn the volume control to maximum, and 
the bass control fully counterclockwise. Turn 
the treble selector switch fully clockwise. Set the 

band switch to the push-button position. 

3. Couple the signal generator loosely to the 
loop aerial (see RADIATING LOOP note under 
AM ALIGNMENT CHART). 

4. Turn on the power, and allow the radio to 

warm up for 15 minutes before starting the ad- 

j ustments. 

5. Starting with the lowest frequency desired, 
set the signal generator to the frequency (modula- 
tion on), push the station -selector push button, 
and adjust the associated oscillator tuning core 

and aerial trimmer condenser (marked on rear of 
chassis) for maximum indication on thé output 
meter. 

TROUBLE SHOOTING 
R -F AND CONVERTER CIRCUITS (Cont.) 

O 

m 

Wr 
ODU 
O- 

m 

O 
O- 

U 
O 
O' 

r11-1 r-11-1 

3 7U 9 U1 11M 13p 

® 6 10r01. 

PB400 
PUSH BUTTON ASSEMBLY 

6. Reset the signal -generator frequency, and 
repeat the procedure for each remaining station - 
selector push button. 

7. Turn off the signal generator, and make a 

final adjustment of all tuning cores and trimmer 
condensers while listening to the stations for 
which the adjustments are being made. 

2ND IF 

6BA6 6V6GT 1# 2 

o 

FIGURE 4. BOTTOM VIEW, SHOWING SECTION 4 TEST POINTS 

5U4G 

TP -7673E 

TP -7673D 
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3 TURNS 
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SPRING 
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FIGURE 5. DRIVE -CORD INSTALLATION DETAILS T P-7673 F 
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FIGURE 6. DIAL-BACKPLATE CALIBRATION MEASUREMENTS 

CALIBRATING DIAL BACKPLATE 
When the radio chassis has been removed from the 

cabinet, dial calibration and alignment points may be 
marked on the dial backplate below the pointer. 

The method of measuring for these points is illus- 
trated in figure 6. Hold a ruler against the scale back - 
plate, with the start of the ruler at the left-hand edge 
of the backplate, and mark pencil dots at the proper 
points for the required frequency settings. When the 
ruler is correctly placed, the index mark is approxi- 

T P-7088 

mately 4-7/8" from the reference point indicated in 
figure 6. 

With the tuning gang fully meshed, the pointer 
should be adjusted on the dial drive cord to coincide 
with the index mark. 

After the chassis is installed in the cabinet, the tuning 
condenser should be fully meshed, and the dial pointer 
should be moved to coincide with the index mark on 
the dial. 
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MODFT, 49-1615 

Reference 
Symbol 

C100 
C101 

C102 

C103 
C103A 
C103B 

C104 
L100 
1100 

I101 

1102 

1103 

1100 

PB100 

R100 
11101 

R102 

R103 
T100 

W100 
WS1-1(R) 

REPLACEMENT PARTS LIST 
NOTE: Part numbers identified by an asterisk (') 
be identical with those on factory assemblies; also, 
differ from the indicated in the schematic 
case are so chosen that the operation of the radio 
replacements, use only the "Service Part No." 

SECTION 1 

POWER SUPPLY 
Service 

Description Part No. 
Condenser, line filter, .01 mf. 60-0120' 
Condenser, line filter, .01 mf. 60-0120' 
Condenser, electrolytic, filter, 40 mf., 

450v 30-2568-20 
Condenser, electrolytic, 2 -section 30-2556 
Condenser, filter, 10 mf., 450v Part of C103 
Condenser, filter, 25 mf., 450v Part of C103 
Condenser, filter, .01 mf. 61-0120' 
Field coil, filter choke Part of LS200 
Lamp, bin light, 6.3 -volt 34-2040 
Lamp, jewel light, 6.3 -volt 34-2040 
Lamp, pilot light, 6.3 -volt 34-2040 
Lamp, pilot light, 6.3 -volt 34-2040 
Socket, phono power 27-6200 
Switch, power off -on Part of 42-18811 
Resistor, filter, 18,000 ohms, 10w 33-1335-85 
Resistor, bias divider, 1.2 megohms 66-5123340' 
Resistor, bias divider, 330,000 ohms 66-4333340' 
Resistor, bleeder, 18,000 ohms, 10 watts 33-1335-85 
Transformer, power 32-8378 
Line cord and plug L-2183' 
Switch -wafer section Part of 42-1877t 

SECTION 2 

AUDIO CIRCUITS 
C200 Condenser, AM tone compensation, 

100 mmf. 62-110009001 
C201 Condenser, AM tone compensation, 

100 mmf. 62-110009001 
C202 Condenser, bass tone compensation, 

.003 mf. 61-0117' 
C203 Condenser, d -c blocking, .006 mf. 45-3500-7' 
C204 Condenser, r -f by-pass, 100 mmf. 62-110009001 
C205 Condenser, d -c blocking, .006 mf. 45-3500-7' 
C206 Condenser, r -f by-pass, 100 mmf. 62-110009001 
C207 Condenser, d -c blocking, 470 mmf. 60-10515307' 
C208 Condenser, d -c blocking, .006 mí. 45-3500-7' 
C209 Condenser, d -c blocking, .006 mf....._...._......_._ 45-3500-7' 
C210 Condenser, bias filter, .5 mf. 45-3500-10' 
C2Il Condenser, tone compensation, .003 mf. 61-0117' 
C212 Condenser, tone compensation, .006 mf. 45-3500-7' 
C213 Condenser, tone compensation, .003 mf. 61-0117' 
C214 Condenser, tone compensation, .001' mf. 45-3500-5' 
C215 Condenser, tone compensation, .0015 mí 45-3500-6' 
C216 Condenser, high-pass filter, 150 mmf. 60-10155407' 
C217 Condenser, d -c blocking, .001 mf. 45-3500-5' 
C218 Condenser, reactance feedback, 

100 mmf. 60-10105407' 
C219 Condenser, bias filter, .01 mf. 61-0120' 

142-1881 Push-button switch assembly 

are general replacement items. These numbers may not 
the electrical values of some replacement items may 

and parts list. The values substituted in any 
either unchanged or improved. When ordering 

diagram 
will be 

SECTION 2 (Continued) 
AUDIO CIRCUITS 

Reference Service 
Symbol Description Part No. 

C220 Condenser, bias filter, .03 mf. 45-3500-1' 
C221 Condenser, bias filter, .01 mf. 61-0120' 
C222 Condenser, d -c blocking, 330 mmf. 60-10335407' 
C223 Condenser, d -c blocking, .002 mf. 61-0062' 
C224 Condenser, bias filter, .02 mf. 61-0108' 
C225 Condenser, bias filter, .03 mf. 45-3500-l' 
1200 Socket, phono input 27-6126 
1201 Socket, FM test 27-6180 
LS200 Speaker, electrodynamic, 12" 

(including L100) 36-1630 

R200 Volume control, 2 megohms, tap at 
1 megohm 33-5535-19 

11201 Resistor, bass boost, 220,000 ohms 66.4223340' 
R202 Resistor, tone compensation, 

68,000 ohms 66-3683340' 
R203 Tone control, bass, 1 megohm 33-5539-52 
11204 Resistor, voltage divider, inverse feedback, 

4.7 ohms 66-9473340' 
R205 Resistor, voltage divider, inverse feedback, 

100 ohms 66-1103340' 
R206 Resistor, isolating, 100,000 ohms 
11207 Resistor, grid return, 10 megohms 
11208 Resistor, plate load, 220,000 ohms 
11209 Resistor, grid return, 1 megohm 
11210 Resistor, cathode bias, 47,000 ohms 
8411 Resistor, cathode load, 4700 ohms 
11212 Resistor, plate load, 56,000 ohms 
11213 Resistor, grid return, 330,000 ohms 
11214 Resistor, grid return, 330,000 ohms 
11215 Resistor, tone compensation, 

4.7 megohms 
11216 Resistor, tone compensation, 

4.7 megohms 
11217 Resistor, tone compensation, 

4.7 megohms 66-5473340' 
11218 Resistor, grid return, 1 megohm 66-5103340' 
11219 Resistor, cathode bias, 2200 ohms 66-2223340' 
11220 Resistor, low-pass filter, 100,000 ohms _ 66-4103340' 
11221 Resistor, plate load, 27,000 ohms 66-3273340' 
11222 Resistor, screen voltage divider, 

33,000 ohms 66-3333340' 
R223 Resistor, screen voltage divider, 

33,000 ohms 
11224 Resistor, grid return, 1 megohm 
11225 Resistor, bias filter, 680,000 ohms 
11226 Resistor, bias filter, 220,000 ohms 
11227 Resistor, grid return, 560,000 ohms 
11228 Resistor, plate load, 220,000 ohms 
11229 Resistor, plate load, 100,000 ohms 
R230 Resistor, bias filter, 220,000 ohms 
R231 Resistor, diode load, 560,000 ohms 

t42-1877 Band switch, 5 -section 

66-4103340' 
66-6103340' 
66-4223340' 
66-5103340' 
66-3473340' 
66-2473340' 
66-3563340' 
66-4333340' 
66-4333340' 

66-5473340' 

66-5473340' 

66-3333340' 
66-5103340' 
66-4683340' 
66-4223340' 
66-4563340' 
66-4223340' 
66-4103340' 
66-4223340' 
66-4563340' 
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11OD147, 49-1615 

REPLACEMENT PARTS LIST 
SECTION 2 (Continued) 

AUDIO CIRCUITS 
Reference Service 

Symbol Description Part No. 
R232 Resistor, bias filter, 1.5 megohms ..._..»_..» 66-5153340' 
R233 Resistor, bias filter, 3.3 megohms ...» 66-5333340* 

R234 Resistor, diode load, 120,000 ohms _.._ 66-4123340' 
T200 Transformer, output 32-8379 

WS1-1(R) Switch -wafer section ...... __Part of 42-1877$ 
WS1-3(F) Switch -wafer section Part of 42-1877$ 

WS1.4(R) Switch -wafer section _.__...Part of 42-1877$ 

WS2 Switch, wafer, scratch eliminator off -on and 
fidelity (treble selector) switch 42-1876 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 
C300A Condenser, fixed trimmer, pri., 

1st FM i -f Part of Z300 

C300B Condenser, fixed trimmer, sec., 
1st FM i -f Part of Z300 

C301A Condenser, fixed trimmer, pri., 
1st AM f -f _....».»............. »........ _. ............ »..._..... Part of Z301 

C301B Condenser, fixed trimmer, sec., 
1st AM i -f Part of Z301 

C302A Condenser, fixed trimmer, pri., 
2nd FM i -f ___ Part of Z302 

C302B Condenser, fixed trimmer, sec., 
2nd FM i -f . Part of Z302 

C303A Condenser, fixed trimmer. pri., 
2nd AM i -f Part of Z303 

C303B Condenser, fixed trimmer, sec., 
2nd AM f -f . Part of Z303 

C304A Condenser, fixed trimmer, pri., 
3rd FM i -f ___ ............................ _..._...... __._ Part of Z304 

C304B Condenser, fixed trimmer, sec., 
3rd FM i-f »...._»_»....._...._...._...._»_.»..»_. Part of Z304 

C305A Condenser, fixed trimmer. pri., 
3rd AM i -f .»__.» Part of Z305 

C305B Condenser, fixed trimmer, sec., 
3rd AM i -f Part of Z305 

C305C Condenser, r -f by-pass Part of Z305 

C305D Condenser, r -f by-pass Part of Z305 

C306 Condenser, plate decoupling, .01 mf. 61-0120' 
C307 Condenser, r -f by-pass, 100 mmf....___....62.110009001 

C308 Condenser (special), a -v -c filter, .01 mf. 30-4641 

C309 Condenser, r -f by-pass, 1500 mini. .... .62-215001011 

C310 Condenser, (special), r -f by-pass, .01 mi. 30-4641 

C311 Condenser, r -f by-pass, .01 mf. _._ 61-0120' 
C312 Condenser, screen by-pass, .01 mf. _._ 61-0120' 
C313 Condenser, filament by-pass, 100 mmf....62-110009001. 

C314 Condenser, plate by-pass, .01 mf, ...._...- 61.0120' 
C315 Condenser, cathode by-pass, .01 mf. 61.0120' 
C316 Condenser, filament by-pass, 100 mmf....62-110009001 

C317 Condenser, screen by-pass, .01 mf. 61-0120' 
C318 Condenser, plate by-pass, .01 mi. 61-0120' 
C319 Condenser, electrolytic, diode -load filter, 

2 mf., 50v ...__....__.._._...»....».» 30-2417-7 

C320 Condenser, filament by-pass, 100 mmf....62-110009001 
C321 Condenser, de -emphasis, .04 mf. 45.3500-2 

C322 Condenser, de -emphasis, .008 mf. 81-0174' 
C323 Condenser, r -f by-pass, 100 mmf. ........ _.---62-110009001 

L300A Coil, primary winding, 1st FM i -f Part of Z300 

(SECTION 3 (Continued) 
I -F, DETECTOR, AND A -V -C CIRCUITS 

Reference 
Symbol 

L300B 
L301A 
L301B 
L301C 
L302A 
L3028 
L303A 
L303B 
L304A 
L304B 
L304C 
L305A 
L3058 
R300 
R301 

R302 

R303 

R304 
R305 
R306 

R307 
R308 

R309 
R310 

R311 
R312 
R313 
R314 
R315 
R316 
R317 
TC300A 
TG300B 
TC301A 
TC301B 
TC302A 
TC302B 
TC303A 
TC303B 
TC304A 
TC3048 
TC305A 

TC305B 
WS1.2(F) 
WS1-3(F) 
WS1-3(R) 
WS1-5(F) 
WS1-5(R) 
Z300 
Z301 
Z302 

Z303 
Z304 
Z305 

secondary winding, 1st AM i -f Part 
primary winding, 2nd FM i -f Part 
secondary winding, 2nd FM i -f Part 
primary winding, 2nd AM i -f Part 
secondary winding, 2nd AM i -f Part 
primary winding, 3rd FM i -f Part 
secondary winding, 3rd FM i -f Part 
tertiary winding, 3rd FM i -f Part 
primary winding, 3rd AM i -f Part 

Coil, secondary winding, 3rd AM i -f Part 
Resistor, plate dropping, 47,000 ohms 66-3473340' 
Resistor, grid return, 2.2 megohms 66-5223340' 
Resistor, a -v -c voltage divider, 

470,000 ohms 
Resistor, grid return, 2.2 megohms 
Resistor, cathode bias (FM), 82 ohms 
Resistor, cathode bias, 390 ohms 
Resistor, plate dropping, 27,000 ohms 
Resistor, screen dropping, 33,000 ohms 
Resistor, plate decoupling, 1000 ohms 
Resistor, a -v -c filter, 3.3 megohms 
Resistor, cathode bias, 330 ohms 
Resistor, screen dropping, 20,000 ohms 66-3203340' 
Resistor, plate decoupling, 1000 ohms 66-2103340' 
.Resistor, diode load. 330,000 ohms 66-4333340' 
Resistor, i -f filter, 47,000 ohms 66-3473340' 
Resistor, FM diode load, 47,000 ohms 66.3473340' 
Resistor, isolating, 100,000 ohms 66-4103340' 
Resistor, FM detector load, 6.8 megohms 66.5683340' 
Tuning core, pri., 1st FM i -f Part of Z300 

Tuning core, sec., 1st FM i -f Part of Z300 
Tuning core, pri., 1st AM i -f Part of Z301 
Tuning core, sec., 1st AM i -f Part of Z301 

Tuning core, pri., 2nd FM i -f Part of Z302 

Tuning core, sec., 2nd FM i -f Part of Z302 
Tuning core, pri., 2nd AM i -f Part of Z303 
Tuning core, sec., 2nd AM i -f Part of Z303 
Tuning core, pri., Ord FM i -f Part of Z304 
Tuning core, sec., 3rd FM i -f Part of Z304 

Tuning core, pri., 3rd AM i -f Part of 2305 
Tuning core, sec., 3rd AM i -f Part of Z305 

Switch -wafer section ................_...».»._......._...Part of 42-1877$ 
Switch -wafer section Part of 42-1877$ 
Switch -wafer section Part of 42-1877$ 
Switch -wafer section Part of 42 -1877$ - 
Switch -wafer section Part of 42.1877$ 
Transformer, 1st FM i -f 32-4257 
Transformer, 1st AM i -f 32-4258 
Transformer, 2nd FM i -f 32-4257-1 
Transformer, 2nd AM i -f 32-4160-3 
Transformer, 3rd FM i -f 32-4261-1 

Transformer, 3rd AM i -f 32.4240-2 

Service 
Description Part No. 

Coil, secondary winding, 1st FM i -f Part of Z300 
Coil, primary winding, 1st AM i -f Part of Z301 

Coil, tertiary winding, 1st AM i -f Part of Z301 

Coil, of Z301 

Coil, of Z302 

Coil, of Z302 

Coil, of Z303 

Coil, of Z303 

Coil, of Z304 

Coil, of Z304 

Coil, of Z304 

Coil, of Z305 

of Z305 

$42-1877 Band switch, 5 -section 

66-4473340' 
66-5223340' 
66-0823340' 
66-1393340' 
66.3273340' 
66.3333340' 
66.2103340' 
66.5333340' 
66-1333340' 
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REPLACEMENT 
SECTION 4 

R -F AND CONVERTER CIRCUITS 

Ref Service 
Symbol Description Part No. 

C400 Condenser, tuning gang (AM, 2 -section; 
FM, 3 -section) 31-2724-6 

C400A 
C400B 
C400C 

C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 

C412 

C4I3 
C414 

C415 

C416 

C417 
C417A 
C417B 

1400 

7401 

LA400 
L400 

L401 

L402 

L403 
L404 

L405 
L406 

L406A 
L406B 

L406C 

L406D 

L406E 

P400 
1PB400A to 
IPB400E 

R400 

8401 
R402 

R403 
11404 

11405 

R406 
T400 

T401 

TC400A to 
TC400E 

Condenser, trimmer, FM aerial Part of C400 
Condenser, trimmer, FM r.f. Part of C400 
Condenser, trimmer, FM osc. Part of C400 
Condenser, d -c blocking, 33 mmf. 30-1224 
Condenser, filament by-pass, 100 mmf...62-110009001 
Condenser, screen by-pass, 100 mmf. ...62-110009001 
Condenser, cathode by-pass, 100 mmf .62.110009001 
Condenser, d -c blocking, 33 mmf. 30-1224 
Condenser, r -f by-pass. 1500 mmf. 62-215001011 
Condenser, oscillator grid, 100 mmf. 62-110009001 
Condenser, filament by-pass, 100 mmf 62-110009001 
Condenser, d -c blocking, 750 mmf. 60-10755301 
Condenser, plate by-pass, 3 mmf. 30-1221 
Condenser, r -f by-pass, .01 mf. 61-0120' 
Condenser, d -c blocking, 220 mmf. 62-122001001 
Condenser, d -c blocking, 220 mmf. 62-122001001 
Condenser, ceramic, r -f voltage divider, 

285 mmf. 30-1224-14 
Condenser, ceramic, r -f voltage divider, 

485 mmf. 30-1224-15 
Condenser, aerial trimmer assembly, push-button 

(including C416A to C416E) 31-6479-3 
Condenser, trimmer assembly, 2 -section 31-6476-8 
Condenser, trimmer, Bc. aerial Part of C4I7 
Condenser, trimmer, Bc. oscillator Part of C417 
Socket, loop aerial ...... -.27-6214-6 
Socket. FM dipole _.....__...27-6214-1 
Loop aerial, Bc. _ 76-4337-1 
Coil, FM aerial 32.4158.1 
Coil, FM r -f _....._......_..._.. _.... .32-4159-1 
Coil, FM oscillator _....32-4018-5 
Coil. r -f choke, FM plate load ......... _...._.._ _ ...... 32-4061-2 
Coil, r -f choke _..._32-4061-2 
Coil, r -f choke 32-4061.2 
Coil, oscillator assembly, push-button 
Coil, oscillator, 900-1600 kc. 32-3779 
Coil, oscillator, 850-1500 kc. 32-3779 
Coil, oscillator, 650-1300 kc. ...._..._._._..._.........:32-4059-2 

Coil, oscillator, 600-1200 kc. ...._._ _._..._..... 32.4059.2 
Coil, oscillator, 540-1000 kc. ............. _..... ._.......32-4059-2 
Plug, wire, and lug assembly, FM aerial ...4I-3791-1 

Push-button switch assembly 42.1881 
Resistor, grid return, 1 megohm 66-5103340' 
Resistor, cathode bias, 82 ohms 66-0823340' 
Resistor, screen dropping, 56,000 ohms 66-3563340' 
Resistor, plate decoupling, 1000 ohms 66-2103340' 
Resistor, grid return, 15,000 ohms 66-3153340' 
Resistor, cathode bias, 1500 ohms 66-2153340' 
Resistor, cathode bias, 6800 ohms 66-2683340' 
Transformer, Bc. aerial 32-4049-3 
Transformer, Bc. oscillator 32-4221-3 

Tuning cores, push-button oscillator Part of Z400 

$42-1877 Band switch, 5 -section 

PARTS LIST 
SECTION 4 (Continued) 

R -F AND CONVERTER CIRCUITS 

Reference Service 
Symbol Description Part No. 

WS1-2(F) Switch -wafer section Part of 42-1877$ 
WS1-2(R) Switch -wafer section Part of 42-1877t 
WS1.3(R) Switch -wafer section Part of 42-1877$ 
WS1-4(F) Switch -wafer section Part of 42-1877$ 
WS1-4(R) Switch -wafer section Part of 42-1877t 

MISCELLANEOUS 
Service 

Description Part No. 
Cabinet and Cabinet Hardware 

Back assembly, wood 76-4344 
Back, cabinet, masonite 54-7702 
Baffle (cardboard) and cloth assembly 40-7575-1 
Baffle, speaker 219138 
Bezel 56-6375FCP 
Bin mechanism, R.H. 76-3223-6 
Bin mechanism, L.H. 76-3223-5 

Spring (2) bin mechanism, phono mtg. 56-4978 
Bullet catch (2) 45-6002 

Strike plate (2), bullet catch 45-6003 
Cabinet 10731 
Door, record album 45-6473 
Doors, matched set 45-6472 
Door pull (2) 56-5398-1 
Frame assembly, changer mounting 76-4104 

Grommet (3) changer mtg. 54-4313 
Spring (6) changer mtg. 6-3043FA15 

Hinge, phono door 56-5713-3 
Hinge, phono door 56-5713-4 
Hinge, knife (stop), top, radio door 56-5713 
Hinge, knife (stop), bottom, radio door 56-5713-2 
Hinge, knife, R.H., top, record door ......... 45-6449 
Hinge, knife, L.H., bottom, record door 45-6449-1 
Instrument panel ..._ 45-6474 
Metal grille (2) 56-6370 

Cable -and -plug assembly, speaker 41-3734-11 
Dial Scale Parts and Hardware 

Cord, drive (25 -ft. spool) 45-8750 
Dial backplate-and-pulley assembly 76-4309 
Knob. (5) __...._..........54-4486 
Pointer _......_..... ..._ _...._.__. .....54-4648 

Carriage, pointer __..._ 56-6408 
Spring (2), gang and pointer 56-2617 

Push-button knob (6) _._ __. _....54-4292 
Cap, plastic (6), push-button knob 54-4294 
Tab kit 40-7583 

Scale-and-backplate assembly 76-4298 
Scale strap (2), end, scale mounting 56-2234-2 
Scale strap, middle, scale mtg. .............. _. ......... ...._....56-4756FE11 

Jewel -and -bin -lamp assembly 41-3896 
Pilot -lamp -socket assembly L H 27-6233.22 
Pilot -lamp -socket assembly, R.H. 27-6233-25 
Shaft assembly, tuning 76-4245 
Socket, Loktal, 7A4 27-6177 
Socket, Loktal, 7F8 (r -f section, mica -filled bakelite) ...._..._ 27-6213 
Socket, Loktal, 7E7, 7F7 _....__ 27-6138 
Socket, miniature, 6BA6 (2) 27-6226 
Socket, miniature, 6AU6 (r -f section, mica -filled bakelite)...27-6203-1 
Socket, miniature 6T8 27-6203-5 
Socket, octal (3) 27-6174 
Jewel, telltale 54-4304 

c John F. Rider 
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MODEL 49-1615 

ALIGNMENT PROCEDURE 
CAUTION: Do not turn on the power with the speaker disconnected, or the radio may be damaged. 

ALIGNMENT OF AM CIRCUITS 
When the, complete AM and FM alignment is to be made, the AM alignment should be made first; however, 

if AM alignment is not required, the FM alignment alone may be made. 

DIAL POINTER: With the tuning condensers fully meshed, the dial pointer must coincide with the index mark 

at the low -frequency end of the dial. See "CALIBRATING DIAL BACKPLATE" for the method of measuring 

the backplate for index and calibration points. 

CONTROLS: Set the volume control to maximum, and the bass control fully counterclockwise. Set the treble 

selector switch fully clockwise. Set the band switch to the broadcast position. Set the signal -generator dial and 

radio dial as indicated in the chart. 

OUTPUT METER: Connect between the No. 3 terminal (voice -coil connection) of the loop aerial socket, J400, 

and the chassis. See figure 8. 

AM SIGNAL GENERATOR: Connect the ground lead to the chassis, and the output lead as indicated in the 

chart. Use modulated output. 

OUTPUT LEVEL: During alignment, the signal -generator output must be attenuated to hold the radio output 

below 1.5 volts, as read on the output meter. 

ALIGNMENT OF FM CIRCUITS 
BEFORE STARTING ALIGNMENT, ALLOW THE RADIO AND SIGNAL GENERATOR TO WARM 

UP FOR 15 MINUTES. 

CONTROLS: Set the volume control to maximum, and the bass control fully counterclockwise. Set the treble 

selector switch fully clockwise. Set the band switch to the FM position. Set the signal -generator dial and radio 

dial as indicated in the chart. 

OUTPUT METER: Connect between the No. 3 terminal (voice -coil connection) of the loop aerial socket, J400, 

and the chassis. See figure 8. 

AM SIGNAL GENERATOR: Connect the ground lead to the chassis; connect the output lead through a .1-mf. 

condenser to the points specified in the chart. Use modulated output. 

OUTPUT LEVEL: During alignment, the signal -generator output must be attenuated to hold the radio output 
below 1.5 volts, as read on the output meter. 

LOCATIONS OF COILS: For the locations of coils L400, L401, and L402 (steps 8, 9, and 10), refer to figure 4. 

Note 1. Check the tracking of oscillator and r -f circuits with a tuning wand. If placing the brass end 

in or near the coil increases the output -meter reading, spread the turns; if the powdered -iron end increases the 

output reading, compress the turns. If both ends cause a decrease in the output, the coil is correctly tuned. Do 

not change the coils excessively, since only a small adjustment is required at these frequencies. 

Note 2. Make two simple dipole aerials to feed the signals from the signal generator to the radio. Each 

dipole aerial may consist of two 30 -inch lengths of rubber -covered wire. Connect one dipole aerial to terminals 3 

and 4 on the FM aerial socket, J401, of the radio. See figure 8. Connect the other dipole aerial to the output 
leads of the signal generator. Place the two dipoles several feet apart. 

Note 3. The use of a signal generator for steps 5 through 11 is recommended only if the available gen- 

erator is sufficiently accurate to insure correct frequency settings. Otherwise, an alternative procedure employing FM 

broadcast -station signals is recommended. For the adjustments at the high -frequency end of the band, use the 

station nearest 105 mc.; for the adjustments at the low -frequency end of the band, use the station nearest 88 mc. 

or 92 mc., as indicated. If the radio is greatly misaligned, it may be necessary to adjust the trimmers and coils for 

maximum noise at each end of the band before station signals can be heard. 

o John F. Rider 
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MODEL 49-1615 

Production 
PRE -PRODUCTION CHANGES 

The following parts were deleted: 

Reference 
Symbol 

C104 

C410 

C411 

Change Supplement 

Description Service Part No. 

Condenser, filter, .01 mi . ..................................................61-0120' 

Condenser, plate bypass, 3 mmf ............................ 30-1221 

Condenser, r -f by-pass, .01 mf .....................................61-0120' 

The following parts were changed: 

Reference 
Symbol 

C202 

C312 

C315 

C317 

R100 

R304 

R310 

R311 

R405 

New Description New Service Part No. 

Condenser, bass compensation, .006 mf.......45-3500-7' 

Condenser, screen by-pass, .003 mt. .61-0109' 

Condenser, cathode by-pass, .05 inf. .................61-0122' 

Condenser, screen by-pass, .003 ml. ..................61.0109' 

Resistor, filter, 10,000 ohms, 2 watts ............66.3103340' 

Resistor, cathode bias (FM), 100 ohms .... 66-1108340' 
Resistor, cathode bias, 82 ohms .....................66-0828340' 

Resistor, screen dropping, 33,000 ohms ......66.3338340' 

Resistor, cathode bias, 2200 ohms ..................66-2228340' 

(R405 was disconnected from ground and 
connected to the oscillator cathode, pin 
4 of the 7FB.) 

Resistor, cathode bias, 1000 ohms ..................66.2108340' 

The 1st and 2nd i -f amplifier tubes were 
changed to type 6BJ6. 

The following parts were added: 

Ref 
Symbol 

C324 

Description Service Part No. 

Condenser, plate by-pass, .01 mi......... 61.0120' 
(Connected from lug 3 of Z301 to ground, 
as shown in figure 1.) 

(Connected in the lead from C417A to the 
BC aerial section of C400.) 

The following circuit changes were made: 
C314 was disconnected from ground, and connected to 
the 1st i -f amplifier screen, pin 6 of the first 6BJ6. In 
its new connection, C314 provides screen neutralization. 
C318 was disconnected from ground, and connected to 
the 2nd i -f amplifier screen, pin 6 of the second 6BJ6. In 
its new connection, C318 provides screen neutralization. 
The switching of the primaries of Z300 and Z301 was 
revised as shown in figure 1. 

RUN 2 CHANGES (MAIN CHASSIS) 
To eliminate inverse -feedback oscillation, the follow- 

ing part was changed: 

Reference 
Symbol 

R205 
New Description New Service Port No. 

Resistor, vo:'-- + divider, inverse feedback, 
17" ,o ............................................................_..........66-1128340' 

RUN 2 CHANGES (SCRATCH -ELIMINATOR 
CHASSIS) 

To improve phono -noise suppression, the following 
parts were changed: 

Reference . 

Symbol New Description New Service Port No. 
C218 Condenser, d -c blocking, reactance feedback, 

220 mmf. ......._ ..............................._..:.....................62-122001001' 

R229 Resistor, plate load, 33,000 ohms .................663338340' 

RUN 3 CHANGES 

To prevent AM noise -pulse interference on FM, the 
following circuit changes were made: 

The switching was removed from the secondary of 
Z301. C311 is now connected directly to lug 1 

of Z301. The removed switch section is now used 
to ground the AM audio lead when in the FM 
position. Lug 2 of WS1-5(R) is tied to lug 5 

of WS1-3(R), and lug 1 of WS1-5(R) is grounded. 
See figure 2. 

TP -8463 
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Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before it is turned on: 
1. Inspect both the top and bottom of the chassis. Make 

sure that all tubes are secure in the proper sockets, and 
look for any broken or shorted connections, burned resistors, 
or other obvious indications of trouble 

Section 1-Power Supply 
For the tests in this section, use a 

d -c voltmeter. Connect the negative 
lead to B-, test point B; connect the 
positive lead to the test points indicated 
in the chart. The voltage readings 
given were taken with a 20,000 -ohms - 
per -volt meter at a line voltage of 117 
volts, a.c. 

Turn on the power, and set the vol- 
ume control to minimum. 

If the "NORMAL INDICATION" 
is obtained in step 1, proceed with 
the tests for Section 2 (audio circuits) ; 

if not, isolate and correct the trouble 
in this section. 

MODELS 5O-522, 
50=522-1, 5o-521 

2. Measure the resistance between B+ (test point C) 
and B- (test point B). See figure 1. When the ohm- 
meter test leads are connected in the proper polarity, the 
highest resistance reading will be obtained. If the reading 
is lower than 1500 ohms, check condensers C101A, C101B, 
C101C, and C203 for leakage or shorts. The resistance 
value given is much lower than normal, and is not intended 
as a quality check of these condensers; the value given 
is the lowest at which the rectifier will operate safely 
while the voltage checks of Section 1 (power supply) are 
performed. 

TROUBLE SHOOTING 

Figure 1. Bottom View. Showing Section 1 Test Points 

w loo 

TP -7665A 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 105 volts Trouble in this section. Isolate by the following tests. 
2 C 130 volts No voltage Defective: 35Z5GT. 

Open: W100, S100. 
Shorted: C100, CIOIA. 

Low voltage Defective: 35Z5GT. 
Open: C101A. 
Leaky: C1OIA. 

High voltage Open: R101. 
3 D 118 volts No voltage Open: RI01. 

Shorted: C101B. 
Low voltage Open: C101B. 

Shorted: C2035. 
Leaky: C101B. 

High voltage Open: R102, T2005, R2045. 
4 A 105 volts No voltage Shorted: C101C. Open: R102. 

Low voltage Leaky: C1O1C. 
Open: CIOIC. 

High voltage Open: R2045. 
Listening Test: Abnormal hunt may be caused by open C101A, C10113, or C101C. 

* This part, located in another section, may cause abnormal indication in this ection. 

Section 2-Audio Circuits 

For the tests in this section, use an 
audio -frequency signal generator. Con- 
nect the generator ground lead to B-, 
test point B; connect the output lead 
through a .1-µf. condenser to the test 
points indicated in the chart. 

Set the volume control to maximum. 
If the "NORMAL INDICATION" 

is obtained in step 1, proceed with the 
tests for Sections 3 (i -f, detector, and 
a -v -c circuits) ; if not, isolate and cor- 
rect the trouble in this section. 

TROUBLE SHOOTING 

Figure 2. Bottom View. Showing Section 2 Test Points 

TP -76659 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 
1 A Loud, clear speaker output with 

weak signal input. 
Trouble in this section. Isolate by the following tests. 

2 C Clear output with moderate sig- 
nal input. 

Defective: 50L6GT, LS200. 
Open: R204, T200. 
Shorted: C202, C203. 

3 D Same as step 1. Defective: 14B6 (triode section). 
Open: C201, R202, R203. 
Shorted: C201. 

4 A Saine as step 1. Open: R200 (rotate through range), C200, R201. 
Shorted: C301D*. 

* This part located in another section, may cause abnormal indication in this section. 

°John F. Rider 
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MODEL 50-522, 
50-522-2, 50-5214. 

Section 3-I -F, Detector, and A -V -C Circuits 
For the tests in this section, use an 

r -f signal generator, with modulated 
output, set at 455 kc. Connect the 
generator ground lead to B-, test 
point B; connect the output lead 
through a .1-µf. condenser to the test 
points indicated in the chart. 

Set the volume control to maximum, 
and turn the tuning control until the 
tuning condenser is fully meshed. 

If the "NORMAL INDICATION.' 
is obtained in step 1, proceed with the 
tests for Section 4 (r -f and converter 
circuits) ; if not, isolate and correct 
the trouble in this section. 

TROUBLE SHOOTING 

35Z5GT 50L6GT 

Figure 3. Bottom View, Showing Section 3 Test Points 

TP -7865 C 

To provide a complete i -f -amplifier check, test point A for this section is placed at the grid of the mixer in Section 4; 
therefore, the effectiveness of step 1 as a master check is dependent upon the condition of certain parts in the mixer circuit. 
These parts are listed below under "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal input. 

Trouble in this section. Isolate by the following tests. 

Defective: 12BA6, 14116, (diode section). 
Misaligned: Z301. 
Open: R300, C301A, C301B, L.301A, L30111, R302, R303. 
Shorted: C302, C300B, C301A, 030111, C301C. 

2 C Loud, clear output with moderate 
input. 

3 A Same as step I. Defective: 7A8*. 
Misaligned: Z300. 
Open: L300A, L30013, R301, C300A, C30011. 
Shorted: C300A, C400, C400A. 

* This part, located in another section, may cause abnormal indication in this section. 

Section 4-R -F and Converter Circuits 
For the tests in this section, with 

the exception of the oscillator test, use 
an r -f signal generator with modulated 
output. Connect the generator ground 
lead to B-, test point B; connect the 
output lead through a .1-µf. condenser 
to the test points indicated in the 
chart. 

Set the volume control to maximum. 
Set the tuning control and the signal - 
generator frequency as indicated in the 
chart. 

If the "NORMAL INDICATION" 
is not obtained in step 1, isolate and 
correct the trouble in this section. If 
the trouble is not revealed by the tests 
for this section, check the alignment. 

TROUBLE SHOOTING 

Figure 4. Bottom View, Showing Section 4 Test Points 

STEP TEST POINT SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. 1000 kc. Loud, clear speaker 
output with weak 
signal input. 

Trouble in this section. Isolate by the follow - 
ing tests. 

2 C 
Ose. test; see 
note below. 

Tune 
through 
range. 

Negative 4.5 to 7.5 
volts. 

Defective: 7A8. 
Open: C401, T400, R400. 
Shorted: T400, C401, C400, C400B, C402. 

3 A 1000 kr. 1000 kc. Saine as step 1. Defective: 7A8. 
Open: LA400. 
Shorted: C400, C400A, LA400. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltine er to B-, test point B; connect the prod end of 
the negative lead through a 100,000 -ohm isolating resistor to the 7A8 oscillator grid (pin 4), test point D. Use a suitable meter 
range, such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in 
the chart (measured with 20,000 -ohms -per -volt meter), throughout the tuning range. 

o John F. Rider 
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MODELS 50-522, 
50-522-I, 50-524 

REPLACEMENT PARTS LIST 
NOTE: Part numbers identified by an asterisk (*) are general replacement items. These numbers may not be identical with 
those on factory parts; also, the electrical values of some replacement items may differ from the values indicated in the 
schematic diagram and parts list. The values substituted in any case are so chosen that the operation of the radio will be 
either unchanged or improved. 

SECTION 1 

POWER SUPPLY 

Reference Symbol Description Service Part No. 

C100 Condenser, line filter, .04 µf. 45-3500-2° 
C101 Condenser, electrolytic, 3 -section filter 30-2573 

C1O1A Condenser, filter, 30 µf., 150 v. Part of C101 
C101B Condenser, filter, 25 µf., 150 v.... Part of C101 
CIO1C Condenser, filter, 20 µf., 150 v. Part of C101 

R100 Resistor, leakage, 150,000 ohms. 66-4158340* 
R101 Resistor, filter, 220 ohms, 1 watt 66-1224340* 
R102 Resistor, filter, 1200 ohms.... 66-2128340* 
5100 Switch, off -on Part of R200 
W100 Line cord and plug L-2183* 

SECTION 2 

AUDIO CIRCUITS 

C200 Condenser, d -c blocking, .01 µf. 61-0120* 
C201 Condenser, d -c blocking, .01 µf. 61-0120° 
C202 Condenser, by-pass, 220 µµf. 62-122001001° 
C203 Condenser, tone compensation, .02 µf. 61-0108* 
LS200 Speaker, p -m, 4" 36-1627-5 
R200 Volume control (with off -on switch), 

500,000 ohms 33-5566-4 
R201 Resistor, grid return, 3.3 megohms. 66-5338340* 
R202 Resistor, plate load, 470,000 ohms.... .66-4478340* 
R203 Resistor, grid return, 470,000 ohms... ...66-4478340* 
R204 Resistor, cathode bias, 130 ohms, 1 watt 66-1124340* 
T200 Transformer, output 32-8384 

SECTION 3 

I -F, DET, AND A -V -C CIRCUITS 

C300A Condenser, fixed trimmer Part of Z300 
C300B Condenser, fixed trimmer Part of Z300 
C301A Condenser, fixed trimmer Part of Z301 
C301B Condenser, fixed trimmer Part of Z301 
C301C Condenser, i -f filter Part of Z301 
C301D Condenser, i -f filter Part of Z301 
C302 Condenser, screen by-pass, .003 tif. 61-0109* 
C303 Condenser, by-pass, .1 µf. 61-0113* 
C304 Condenser, a -v -c by-pass, .05 µf. 61-0122* 
L300A Coil, 1st i -f primary Part of Z300 
L300B Coil, 1st i -f secondary Part of Z300 
L301A Coil, 2nd i -f primary Part of Z301 
L301B Coil, 2nd i -f secondary Part of Z301 
R300 Resistor, screen dropping, 39,000 ohms 66-3398340* 
2301 Resistor, grid return, 330,000 ohms.. 66-4338340* 
'R302 Resistor, i -f filter, 47,000 ohms 66-3478340* 
2303 Resistor, diode load, 2.2 megohms.. 66-5228340* 
TC300A Tuning core, 1st i -f primary Part of Z300 

SECTION 3 (Corti.) 
Reference Symbol Description Service Part No 

TC300B Tuning core, 1st i -f secondary Part of Z300 
TC301A Tuning core, 2nd i -f primary.. Part of Z301 
TC301B Tuning core, 2nd i -f secondary.. Part of Z301 
Z300 Transformer, 1st i -f 32-4160-6A 
Z301 Transformer, 2nd i -f 32-4240-A 

SECTION 4 

R -F AND CONVERTER 

C400 Condenser, tuning gang, 2 -section 31-2727-2 
C400A Condenser, trimmer, aerial Part of C400 
C400B Condenser, trimmer, oscillator Part of C400 

C401 Condenser, d -c blocking, 47 µµI. 60-00515307° 
C402 Condenser, fixed trimmer, 10 µµf. 30-1224-26* 
LA400 Loop aerial 

Model 50-522, 50-522-I 32-4052-31 
Model 50-524 32-4052-34 

R400 Resistor, grid return, 100,000 ohms 66-4108340* 
T400 Transformer, oscillator 32-4263 

MISCELLANEOUS 
Description Service Part No. 

Cabinet 
Model 50-522 10747 
Model 50-522-I 10747-1 
Model 50-524 10754 
Back 

Model 50-522, 50-522-1 54-7767 
Model 50-524 54-7810 

Fastener, cabinet back (4), 
50-522, 50-522-I W2235-2FA9 

Dial scale, Model 50-524 54-50601 
Scale strap (2) 56-7021-FA3 

Knob 
Model 50-522 54-4674 
Model 50-522-I 54-4674-1 
Model 50-524 54-4527-3 

Dial-backplate assembly 76-4570 
Drive cord (25 -ft. spool) 45-8750* 

Spring, drive cord 56-2617 
Drive -shaft -and -pulley assembly 76-3671-2 
Pointer 56-5630-11 

Spring, pointer 56-3167 
Rubber mounts, gang mounting (3) 27-4771-1 
Socket, Loktal (2) 27-6138* 
Socket, miniature (1) 27-6203 
Socket, octal (2) 27-6174* 

John F. Rider 
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MODEL 50-527, 
50-527-I 

Section 1 

POWER SUPPLY 
For the tests in this section, use a d -c volt- 

meter. Connect the negative lead to B-, test 
point B; connect the positive lead to the test 
points indicated in the chart. The voltage 
readings given were taken with a 20,000 -ohms - 
per -volt meter at a line voltage of 117 volts, 
a.c. 

Turn on the power, and set the volume 
control to minimum. 

If the "NORMAL INDICATION" is ob- 
tained in step 1, proceed with the tests for 
Section 2 (audio circuits); if not, isolate and 
correct the trouble in this section. 

TROUBLE SHOOTING 
o J 

14B6 14A7 7A 8 

T P-7820 -A 

FIGURE 1. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS 

STEP 
TEST 

POINT 
NORMAL 

INDICATION 
ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 95v Trouble within this section. Isolate by the following tests. 

2 C 108v No voltage 
Low voltage 
High voltage 

Defective: 35Y4. Shorted: C101A. Open: S100, W100, 
Defective: 35Y4. Open: C101A. Leaky: C101A. 
Open: R100. 

1100. 

3 D 120v No voltage 
Low voltage 
High voltage 

Shorted: C101B. Open: R100. 
Open: C101B. Leaky: C101B, C203'. 
Open: R101, T200', R203'. 

4 A 95v No voltage 
Low voltage 

Shorted: C101C. Open: R101. 
Leaky: C101C. 

Listening Test: Abnormal hum may be caused by open C101A, C101B, or C101C. 

This part, located in another section, may cause abnormal indication in this section. 

Section 2 

AUDIO CIRCUITS 

For the tests in this section, use an audio - 
frequency signal generator. Connect the gen- 
erator ground lead to B-, test point B; connect 
the output lead through a .1-mf. condenser to 
the test points indicated in the chart. 

Set the volume control to maximum. 

If the "NORMAL INDICATION" is ob- 
tained in step 1, proceed with the tests for 
Section 3 (i -f, detector, and a -v -c circuits); if 
not, isolate and correct the trouble in this 
section. 

TROUBLE SHOOTING 
35Y4 

7A8 

TP -7820-B 

FIGURE 2. BOTTOM VIEW, SHOWING SECTION 2 TEST POINTS 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal -generator input. 

Trouble within this section. Isolate by the following tests. 

2 C Clear output with strong input. Defective: 50L6GT, LS200. Shorted: C202, C203. Open: R203, 
T200. 

3 D Clear output with moderate in- 
put. 

Defective: 14B6. Shorted: C201. Open: C201, R202, R204. 

4 A Same as step 1. Shorted: C301D'. Open: R200, R201, C200. 

Listening Test: Distortion may be caused by shorted or leaky C201. 

This part, located in another section, may cause abnormal indication in this section. 

® John F. Rider 
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Section 3 TROUBLE SHOOTING 
I -F. DETECTOR. AND A -V -C CIRCUITS 

For the tests in this section, use an r -f signal 
generator, with modulated output, set at 
455 kc. Connect the generator ground lead 
to B-, test point B; connect the output lead 
through a .1-mf, condenser to the test points 
indicated in the chart. 

Set the volume control to maximum, and 
rotate the tuning control until the tuning 
condenser is fully meshed. 

If the "NORMAL INDICATION" is ob- 
tained in step 1, proceed with the tests for 
Section 4 (r -f and converter circuits); if not, 
isolate and correct the trouble in this section. 

To provide a complete i -f -amplifier check, test 
Section 4; therefore, the effectiveness of step 1 as 
in the mixer circuit. These parts are listed below 

MODELS 5O-527, 
5O -527-I 

FIGURE 3. BOTTOM VIEW. SHOWING SECTION 3 TEST POINTS 

point A for this section is placed at the grid of the mixer in 
a master check is dependent upon the condition of certain parts 
under "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak signal -generator input. 

Trouble within this section. Isolate by the following tests. 

2 C Same as step 1. Defective: 14A7, 14B6 (diode section). Shorted: L300B, C300B, 
L301A, C30LA, L301B, C301B, C301C, C301D. Open: L301A, 
L301B, C301A, C301B, R300, R301, C304. Misaligned: Z301. 

3 A Same as step 1. Defective: 7A8'. Shorted: C400', C400A', L300A, C300A. 
Open: L300A, L300B, C300A, C300B. Misaligned: Z300. 

Listening Test: Hum and instability may be caused by open C302, C303. 

This part, located in another section, may cause abnormal indication in this section. 

Section 4 TROUBLE SHOOTING 
R -F AND CONVERTER CIRCUITS 

For the tests in this section, with the excep- 
tion of the oscillator test, use an r -f signal 
generator, with modulated output. Connect 
the generator ground lead to B-, test point B; 
connect the output lead through a .1-mf. con- 
denser to the test points indicated in the chart. 

Set the volume control to maximum, and 
set the tuning control and the signal -generator 
frequency as indicated in the chart. 

If the "NORMAL INDICATION" is not 
obtained in step 1, isolate and correct the 
trouble in this section. If the trouble is not 
revealed by the tests for this section, check 
the alignment. 

I 4A7 

T P.7820. D 

FIGURE 4. BOTTOM VIEW. SHOWING SECTION 4 TEST POINTS 

STEP TEST POINT SIG. GEN. 
FREQUENCY 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

1 A 1000 kc. 1000 kc. Clear speaker output 
with weak signal-gener- 
ator input. 

Trouble within this section. Isolate by the 
following tests. 

2 C 
(Osc. test: see 
note below.) 

Rotate through 
range. 

Negative 4v to 6v. Defective: 7A8. Open: C402, R401. T402. 
Shorted: T400, C400. C400B, C403. 

3 D 1000 kc. 1000 kc. Same as step 1. Defective: 7A8. Open: LA400. Shorted: 
C400, C403A, LA400. 

4 A 1000 kc. 1000 kc. Same as step 1. Open: C401. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to the B-, teat point B; connect the prod end of the nega 
tive lead through a 100,000 -ohm isolating resistor to the 7A8 oscillator grid (pin 4), test point C. Use a suitable meter range, such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the chart (meas- 
ured with 20,000 -ohms -per -volt meter) throughout the tuning range. 

o John F. Rider 
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MODELS 50-527, 
50-527-I 

REPLACEMENT PARTS LIST 
NOTE: Part numbers identified by an asterisk (') are general replacement items. These numbers may 
not be identical with those on factory parts; also, the electrical values of some replacement items 
may differ from the values indicated in the schematic diagram and parts list. The values substituted 
in any case are so chosen that the operation of the radio will be either unchanged or improved. 

SECTION 1 

POWER SUPPLY 

Reference, Service 
Symbol Description Part No. 

C100 Condenser, line filter, .04 mf, 45-3500' 
C101 Condenser, electrolytic, 3 -section 30-2573 

C101A Condenser, filter. 30 mf., 150v ........ _Part of C101 
C101B Condenser, filter, 25 mf., 150v Part of C101 
C1OIC Condenser, filter, 20 mf., 150v ........ _Part of CI01 

1100 Socket, clock motor and switch 27-6126 
R100 Resistor, filter, 220 ohms, 1 watt 66-1224340' 
R101 Resistor, filter, 1200 ohms 66-2128340' 
R102 Resistor, leakage, 150.000 ohms 66-4158340' 
S100 Switch, AUTO -OFF -ON Part of clock assembly 
W100 Line cord and plug L-2183' 

SECTION 2 

AUDIO CIRCUITS 

C200 Condenser, d -c blocking, .01 mf. 61-0120' 
C201 Condenser, d -c bloc'ing, .01 mf. 61-0120' 
C202 Condenser, parasitic suppressor, 

330 mmf. 60-10335407' 
C203 Condenser, tone compensation, .02 mf. 61-0108' 
LS200 Speaker, p -m 36-1627 
R200 Volume control, 500,000 chins 33-5565-6 
R201 Resistor, grid return, 3.3 megohms 66-5338340' 
R202 Resistor, plate dropping, 470,003 ohms 66-4478340' 
R203 Resistor, cathode bias. 130 ohms 66-1138340' 
R204 Resistor, grid return, 470,000 ohms 66-4478340' 
T200 Transformer, output Part of LS200 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 

C300A Condenser, fixed trimmer Part of Z300 
C300B Condenser, fixed trimmer Part of Z300 
C301A Condenser, fixed trimmer ._..._._ _......_.....__....Part of Z301 
C301B Condenser, fixed trimmer ._ Part of Z301 

C301C Condenser, fixed trimmer 
C301D Condenser, fixed trimmer 
C302 Condenser, by-pass, .2 mf. 
C303 Condenser, a -v -c filter, .05 mf 
C304 Condenser, screen by-pass, .05 mí. 
L300A Coil, primary, 1st i -f -.._..._....__.Part of Z300 
L300B Coil, secondary, 1st i -f _ Part of Z300 
L301A Coil, primary, 2nd i -f .... .............. _Part of Z301 
L301B Coil, secondary, 2nd i -f Part of Z301 

.Part of Z301 

_...Part of Z301 

-45-3500-3 
61-0122' 

SECTION 3 (Cont.) 
I -F, DETECTOR, AND A -V -C CIRCUITS 

Reference Service 
Symbol Description Part No. 

R300 Resistor, screen dropping, 27,000 ohms 66-3278340' 
R301 Resistor, diode load, 47,000 ohms 66-3478340' 
R302 Resistor, a -v -c filter, 2.2 megohms 66-5228340' 
TC300A Tuning core, primary, 1st i -f Part of Z300 
TC300B Tuning core, secondary, 1st i -f Part of Z300 
TC301A Tuning core, primary, 2nd i -f Part of Z301 
TC301B Tuning core, secondary, 2nd i -f Part of Z301 
Z300 Transformer, 1st i -f 32-4160-6 
Z301 Transformer, 2nd i -f 32-4240 

SECTION 4 

R -F AND CONVERTER CIRCUITS 

C400 Condenser, tuning gang, 2 -section 31-2731-1 
C400A Condenser, trimmer, aerial Part of C400 
C400B Condenser, trimmer, osc. Part of C400 
C401 Condenser, aerial coupling, 5 mmf. 30-1224-5' 
C402 Condenser, d -c blocking, 47 mmf. ...... _60-00515307." 
C403 Condenser, ceramic, oscillator compensator, 

10 mmf. 30-1224-26 
LA400 Loop aerial 32-4052-32 
R400 Resistor, isolating, 150,000 ohms 66-4158340' 
R401 Resistor, grid return, 100,000 ohms 66-4108340' 
T400 Transformer, oscillator 32-4263 

MISCELLANEOUS 
Service 

Description Part No. 

Back 54-7631 

Cabinet 
Model 50-527 10745 
Model 50-527-I 10745-1 

Clock, with cable assembly 
Model 50-527 76-4640 
Model 50-527-I 76-4840 

Clock cover 
Model 50-527 
Model 50-527-I 

56-6710 
it 

Dial, tuning ___...._54.5055 

Knob, volume control 
Model 50-527 27-4820 
Model 50-527-I 54-4118 

Socket, Loktal 27-6177 

o John F. Rider 
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MODEL 50-620 

Circuit Description 
Philco Model 50-620 is a portable four -tube super- 

heterodyne providing reception on the standard -broad- 
cast band. A high -impedance loop within the cabinet 
normally provides adequate signal pickup. However, 
provisions have been made for connecting an external 
aerial, if required. 

The aerial circuit works directly into a 1R5 converter, 
where the incoming signal is converted to the 455-kc. 
intermediate frequency. A 1T4 is used in a single 
high -gain stage of i -f amplification, which employs 
neutralization to suppress oscillation. A 1.5-mmf. con- 
denser, C304, feeds part of the i -f voltage, of the proper 
phase, back to the 1T4 grid through the tube -socket 
capacitance. 

A 1U5 diode -pentode is used in the detector, a -v -c, 

and first audio circuits. The pentode section is resist- 
ance -coupled to a 3V4 pentode output amplifier, which 
works into a p -m speaker. 

The d -c operating voltages are obtained from either a 

battery pack, Philco, type P-361, or from a 105-120 
volt, a -c or d -c power line. For power -line operation, 
the plate, screen, and filament voltages are provided by 

a power supply using a selenium rectifier, CR100. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, with test points specified for each 
section; these sections and test points are indicated in 

the schematic diagram. The trouble -shooting procedure 
given for each section includes a simplified test chart 
and a bottom view of the chassis showing the locations 
of the test points and the components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, 
without going through the entire chart. 

Failure to obtain the "NORMAL INDICATION" 
in any given step indicates trouble within the circuit 
under test. 

After isolating the trouble to á single stage, the 
defect is located by: first, testing the tube; second, 
measuring tube electrode voltages; third, measuring 
circuit resistances; fourth, substituting condensers. The 
trouble revealed should be corrected before testing 
further. 

Preliminary Checks 

To avoid possible damage to the radio, the following 
preliminary checks should be made before turning on 
the power: 

MODEL 50-620 

SPECIFICATIONS 
CABINET 

CIRCUIT .__ .............. _..._ __ 

FREQUENCY RANGE ... 

AUDIO OUTPUT 
OPERATING VOLTAGES 

POWER CONSUMPTION 

AERIAL 

INTERMEDIATE 

PHILCO TUBES (4) _ 

BATTERY TYPE 

Molded Polystyrene (maroon, 
brown, or green) 

Four -tube superheterodyne 

_540-1600 kc. 

160 milliwatts 

Battery: "B", 90 volts; "A", 7.5 
volts. A.c./d.c.: 105-120 volts 

_.... Battery: "B", 13 ma. at 90 volts; 
"A", 50 ma. at 7.5 volts. A.c./d.c.: 
25 watts 

_. Built-in high -impedance loop: ter- 
minal also provided for external 
aerial 

455 kc. 

1115, 1T4, 1U5, 3V4 

Philco P-361 

T C . 4523 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sock- 
ets, and look for any broken or shorted connections, 
burned resistors, or other obvious sources of trouble. 

2. Check the total filament resistance, with the 
power switch turned on, the battery plug disconnected 
from the battery, and the change -over switch in the 
battery position (power -cord plug inserted in receptacle 
on rear of chassis). If the resistance between the A+ 
and A-pins on the battery plug is higher than 100 
ohms, one of the tube filaments is probably open. 

NOTE: If the 3V4 filament is open, check condenser 
C202 before replacing the tube. 

3. Measure the resistance between B+ (output of 
selenium rectifier), test point D, and B-, test point B. 

See figure 1. When the ohmmeter leads are connected 
in the proper polarity. the highest resistance reading 
will be obtained. If the reading is lower than 2000 
ohms, check condensers C101A and C101B for leakage 
or shorts. 

The resistance value above, which is much lower than 
normal, does not represent a quality check of these 
condensers; it is the lowest value which will permit the 
rectifier to operate safely while the voltage checks of 
Section 1 (power supply) are performed. 

©John F. Rider 
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MODEL 5O -62o 

section 1 -Power Supply 
Make the tests for this section wi.h a Jl wtoo 

d -c voltmeter. Connect the negative lead 
to B-, test point B; connect the positive 
lead to the test points indicated in the 
chart. The voltage readings given were 
taken with a 20,000 -ohms -per -volt meter 
at a line voltage of 117 volts, a.c. 

Set the volume control to minimum. 
The battery pack should be replaced 

when the "A" voltage drops below 5 

volts, or the "B" voltage drops below 
60 volts. 

If the "NORMAL INDICATION" is 
obtained in step 1, proceed with the tests 
for Section 2 (audio circuits); if not, isolate and correct the trouble in this section. 

TROUBLE SHOOTING 

Figure 1. Bottom View, Showing Section 1 Test Points TP -5355A-1 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1(a) 
1(b) 

A 
C 

7.5v 
90v 

Trouble in this section. Isolate by the following tests. 

2 D 125v Low voltage 
No voltage 

Defective: CR100. Open C1O1A. 
Defective: CR100. Open: S100, 5101. 

3 E 120v Low voltage 
No voltage 

Changed resistance: RICO. Leaky: C OlA. 
Open: R100. Shorted: CIOIA. 

4 F 65v Low voltage 
No voltage 

Changed resistance: R1O1A. Leaky: C101B. 
Open: R1O1A. Shorted: C1O1B, 

5 A 7.5v Low voltage 
High voltage 
No voltage 

Changed resistance: R101B. 
Open: One or more filaments, R205'. 
Open: R1O1B, S101. 

6 C 90v Low voltage 
High voltage 
No voltage 

Changed resistance: R102. Leaky: C1O1C. 
Open: R205', T200', S100. 
Open: R102, S101. Shorted: C1OIC. 

Listening Test: Abnormal hum may be caused by open C101B, C1O1C, or C202'. 

'This part, located in another section, may cause abnormal indication in this section. 

Section 2 -Audio Circuits 
For the tests in this section, use an 

audio -frequency signal generator. Con- 
nect the generator ground lead to B-, 
test point B; connect the output lead 
through a .1-mf. condenser to the test 
points indicated in the chart. 

Set the radio volume control to maxi- 
mum. 

If the "NORMAL INDICATION" is 

obtained in step 1, proceed with the tests 
for Sect'on 3 (i -f, detector, and a -v -c cir- 
cuits); 'f not, isolate and correct the 
trouble in this section. 

TROUBLE SHOOTING 

Figure 2. 

IRS 

Bottom View, Showing Section 2 

®.. 
4":3441:40 

1 [ï%_:Ì4 /\II4- 
`ItiGIl5IJC20Z 

( ̀ 
A 
:: 

200 

Test Points TP -5355B-1 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
moderate generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Clear speaker output with strong 
generator input. 

Defective: 3V4, LS200. Open: R204, T200. Shorted: C203, C204. 
C205, T200. 

3 A Same as step 1. Defective: 1U5, R200 (rotate). Open: C200, R201, R202, R203. 
C203. Shorted: C201. C301C'. 

Listening Test: Distortion may be caused by leaky or shorted C203, or by changed resistance of R202. Distortion or strong 
signals may be caused by leaky or shorted C200. 

'This part, located in another section, may cause abnormal indication in this section. 
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MODEL 50-62o 

Section 3-I -F, Detector, And A -V -C Circuits TROUBLE SHOOTING 
For the tests in this section, use an r -f 

signal generator, with modulated output, 
set at 455 kc. Connect the generator 
ground lead to B--, test point B; connect 
the output lead through a .1-mf. conden- 
ser to the test points indicated in the 
chart. 

Set the radio volume control to maxi- 
mum. 

If the "NORMAL INDICATION" is 
obtained in step I, proceed with the tests 
for Section 4 (r -f and converter circuits); 
if not, isolate and correct the trouble in 
this section. 

1R5 

C302 

Figure 3. Bottom View, Showing Section 3 Test Points 

W 
TP -5355C 

To provide a complete i -f amplifier check, test point A for this section is placed at the grid of the mixer in Section 

4; therefore, the effectiveness of step 1 as a master check is dependent upon the condition of certain parts in 

the mixer circuit. These parts are listed below under "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear output with moderate 
input. 

Defective: 1T4, 1U5 (diode section). Misaligned: 2301. Open: 
R300, C303. L301A, R301, L301B, C301A. Shorted: C300B, C303, 
L301A, L301B, C301A, C301B. 

3 A Same as step 1. Defective: 1R5'. Misaligned: Z300. Cpen: C300A, L300A, L300B, 

C300B, T400'. Shorted: C400A', C400B', C300A, L300A, L300B, 

C300B. 

'This part located in another section. may cause abnormal indication in this section. 

Section 4-R -F And Converter Circuits 
For the tests in this section, with the 

exception of the oscillator test, use an r -f 
signal generator with modulated output. 
Connect the generator ground lead to B 
test point B; connect the output lead 
through a .1-mf. condenser to the test 
points indicated in the chart. 

Set the radio volume control to maxi- 
mum. Set the tuning control and signal - 
generator frequency as indicated in the 
chart. 

If the "NORMAL INDICATION" is 
obtained in step 1, further tests should be 
unnecessary; if not, isolate and correct the 
trouble in this section. If the trouble is not revealed 

Figure 4. 

TROUBLE SHOOTING 

Bottom View. Showing Section 4 Test Points TP -5355D-1 

by the tests for this section, check the alignment. 

STEP TEST 
POINT 

SIGNAL GEN. 
FREQUENCY 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF 
ABNORMAL INDICATION 

1 A 1000 kc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in this section. Isolate by the 
following tests. 

2 C to D (Osc. 
test; see note 
below.) 

Rotate through 
range. 

Negative 5 to 10 
volts. 

Defective: IRS. Open: R402, T400. C405. 
Shorted: C402, C400C. C400D. 

3 A 1000 kc. Tune to signaL Same as step 1. Open: C401, C403, R401, R403, LA400. 
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R101B 

11102 
R103 
S100 
S101 
W100 

C200 
C201 
C202 
C203 
C204 
C205 
C206 
LS200 
R200 
R201 
R202 
R203 
11204 
R205 
R206 
T200 

C300A 
C300B 
C301A 
C301B 
C301C 
C302 
C303 
C304 
C305 
L300A 

MODEL 50-620 SYMBOLIZATION 
The components in the radio circuit are symbolized according to the types of parts and the sections of the radio in which the 
parts are located. The prefix letter of the symbol designates the type of part, as follows: 

C-pondenser 
I-pilot lamp 

L-choke or coil 
LA-loop aerial 

LS-loud-speaker 
R-resistor 
S-switch 

T-transformer 
W-line cord 
Z-electrical assembly 

The number of the symbol designates the section in which the part is located, as follows: 
100 -series components are in Section 1-the power supply 
200 -series components are in Section 2-the audio circuits 
300 -series components are in Section 3-the i -f, detector, and a -v -c circuits 
400 -series components are in Section 4-the r -f and converter circuits 

A suffix letter identifies the part as a component of the assembly which bears an identical number without a suffix letter, and with perhaps a different prefix letter. 

REPLACEMENT 
PARTS LIST 

NOTE: Part numbers identified by an asterisk (') are general replacement items. These numbers may not be identical with those on factory assemblies; also, the electrical values 
of some replacement items may differ from the values indicated in the schematic diagram 
and parts list. The values substituted in any case are so chosen that the operation of the radio will be either unchanged or improved. When ordering replacements, use only 
the "Service Part No." 

SECTION 1 

POWER SUPPLY 
Reference Service 

Symbol Description Part No. 
C100 Condenser, line filter, .047 mf. 61-0122' 
C101 Condenser, electrolytic, 4 -section 30-2568-21 

C101A Condenser, filter, 30 mf., 150v Part of C101 
C101B Condenser, filter, 20 nil., 150v. Part of C101 
C101C Condenser, filter, 30 mf., 150v Part of C101 

CR100 Rectifier, selenium 34-8003-1 
PL100 Battery -cable -and -plug assembly 41-3712-2 
R100 Resistor, current limiting, 60 ohms, 1 watt....33-1334 
R101 Resistor, 2 -section 33-3431-5 

R101A Resistor, filament -dropping, 1125 ohms, 
3 watts Part of R101 

Resistor, filament -dropping, 1125 ohms, 
3 watts Part of R101 

Resistor, filter, 2200 ohms 66-2223340' 
Resistor, leakage, 150,000 ohms 66-4153340' 
Switch, on -off Part of 33-5538-28 
Switch, change -over 42-1821 
Line -cord -and -plug assembly L2183' 

SECTION 2 
AUDIO CIRCUITS 

Condenser, d -c blocking, .002 mf. 61-0062' 
Condenser, screen by-pass, .05 mf. 61-0122' 
Condenser, filter, 30 mf., 25v Part of 30-2568.21 
Condenser, d -c blocking, .004 mf 61-0179' 
Condenser, r -f by-pass, 220 mmf. 62-122001001' 
Condenser, tone compensation, .004 mf 61-0179' 
Condenser, by-pass, .25 mf. 61-0125' 
Loud -speaker, p -m 36.1627.9 
Volume control, 1 megohm 33.5538-28 
Resistor, grid return, 4.7 megohms 66-5473340' 
Resistor, screen dropping, 10 megohms 66.6103340' 
Resistor, plate load, 1.2 megohms 66-5123340' 
Resistor, grid return, 470,000 ohms 66.4473340' 
Resistor, bias, 680 ohms 66-1683340' 
Resistor, diode return, 470 ohms 66-1473340' 
Transformer, output Part of LS200 

SECTION 3 
I -F, DETECTOR, AND A -V -C CIRCUITS 

Condenser, shunt Part of Z300 
Condenser, shunt Part of Z300 
Condenser, trimmer Part of Z301 
Condenser, filter Part of Z301 
Condenser, filter Part of Z301 
Condenser, a -v -c filter, .047 mf. 61-0122 
Condenser, screen by-pass, .1 mf. 61-0113' 
Condenser, neutralizing, 1.5 mmf. 30-1221-3 
Condenser, i -f by-pass, .1 mf. 30-4527 
Transformer primary, 1st i -f Part of Z300 

SECTION 3 (Continued) 
I -F, DETECTOR, AND A -V -C CIRCUITS 

Reference Service 
Symbol Description Part No. 

L300B Transformer secondary, 1st i -f Part of Z300 
L301A Transformer primary, 2nd i -f Part of Z301 
L301B Transformer secondary, 2nd i -f Part of Z301 
R300 Resistor, screen dropping, 10,000 ohms ....66.3103340' 
R301 Resistor, filter, 47,000 ohms (Part of Z301) 66-3473340' 
R302 Resistor, a -v -c filter, 2.2 megohms 66.5223340' 
Z300 Transformer, 1st i -f 32-4160-4A 
Z301 Transformer, 2nd i -f 32-3987-3' 

C400 
C400A 
C400B 
C400C 
C400D 

C401 
C402 
C403 
C404 
C405 
LA400 
R400 
R401 
R402 
11403 
T400 

SECTION 4 
R -F AND CONVERTER CIRCUITS 

Condenser, tuning gang 31-2727-2 
Condenser, tuning, aerial section Part of C400 
Condenser, trimmer, aerial Part of C400 
Condenser, tuning, oscillator section Part of C400 
Condenser, trimmer, oscillator Part of C400 
Condenser, isolating, 5 mmf. 30.1224.5' 
Condenser, neutralizing, 1.5 mmf. 30-1221-3 
Condenser, d -c blocking, 100 mmf. 60.10105407' 
Condenser, temperature amp., 10 mmf. ....30-1224-26' 
Condenser, d -c blocking, 47 mmf. 60-00515307' 
Loop aerial 32-4274 
Resistor, leakage, 150,000 ohms 66-4153340' 
Resistor, grid return, 3.3 megohms 66-5333340' 
Resistor, oscillator bias, 100,000 ohms 66-4103340' 
Resistor, a -v -c divider, 1 megohm 66-5103340' 
Transformer, oscillator 32-4263 

MISCELLANEOUS 
Service 

Description Part No. 
Cabinets and Cabinet Parts 

Cabinet (M), maroon 10703 
Cabinet (G), green 10703C 
Cabinet (B), brown 10703D 
Baffle 54.7577 
Handle assembly (M) and (G) 76-4089 
Handle assembly (B) 76-4089-2 
Knob (M), 2 required 54-4557 
Knob (G), 2 required 54.4557-3 
Knob (B), 2 required 54.4557.4 
Back (M) 54.4551 
Back (G) 54-4551-3 
Back (B) 54.4551.4 

Dial Backplate 76-3668 
Drive cord, 25 -foot spool 45-8750' 
Pointer 56-4362.3FCP 
Spring, drive cord 56-2617 

Lever assembly, switch 76-3666 
Shaft -and -pulley assembly 76.3671.1 
Socket, miniature 27-6203 
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MODEL 50-621 

SPECIFICATIONS 

CABINET Molded plastic, brown 

CIRCUIT Five -tube (plus rectifier) superheterodyne 

FREQUENCY RANGE 540-1620 kc. 

AUDIO OUTPUT _.... 160 milliwatts 

OPERATING VOLTAGES 117 volts, a.c. or d.c.; or 9 -volt "A" battery and 90 -volt "B" battery 

POWER CONSUMPTION 
A -C or D -C Operation 15 watts 
Battery Operation 55 ma. at 9 volts and 13 ma. at 90 volts 

INTERMEDIATE FREQUENCY 265 kc. 

PHILCO TUBES (5) 1T4, 1R5, 1U4, IUS, 3V4 

BATTERY TYPE ...._._ Philco P-363 

o 
POINTER 

56-6513-2FCP 

DRIVE CORD 
45-8750* 

(25FT SPOOL) 
>oD 

282 1 - 

ON -OFF 
VOLUME 
CONTROL 

SPRING 
28-8954 

2- TURNS 

TUNING 
CONTROL 

Figure 1. Drive -Cord Installation Details TP9b13 
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MODEL 50-621 

1U5 
DET, AVC, 

AND 
1ST AUDIO 

ON-OFF 
VOLUME 
CONTROL 

3V4 
OUTPUT 

7 51 1T4 
W4 1R5 RF AMPL 

IF AMPL CONVERTER 

TUNING 
CONTROL 

Figure 2. Bottom View, Showing Location of Parts 
TP9-514 

REPLACEMENT 
PARTS LIST 

Reference 
Symbol 

Cl 
CIA 
C1B 
C1C 

C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CIO 
C11 
C12 
C13 
C14 
C15 
C16 
C17 

C17A 
C17B 
C17C 
C17D 

C18 
C18A 
C18B 
C18C 
C18D 

CR1 
LAI 
LS1 
PLI 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
119 

R10 
1 

NOTE: Part numbers identified by an asterisk (') are general replacement items. These numbers 
may not be identical with those on factory parts; also, the electrical values of some replacement 
items may differ from the values indicated in the schematic diagram and parts list. The values 
substituted in any case are so chosen that the operation of the radio will be either unchanged or 
improved. When ordering replacements, use only the "Service Part No." 

Description 
Service 

Part No. 
Condenser, tuning gang, 3 -section 31-2747 
Condenser, aerial trimmer Part of Cl 
Condenser, r -f trimmer Part of Cl 
Condenser, osc. trimmer Part of Cl 
Condenser, d -c blocking, 100 µµf....._.. _62-110009001' 
Condenser, bias filter, .05 µf. 61-0122' 
Condenser, d -c blocking, 10 µµf. Part of Z1 
Condenser, filament by-pass, .05 µf. 61-0122' 
Condenser, screen by-pass, .05 µf. 61-0122' 
Condenser, neutralization, 1.5 µµf. 30-1221-3 
Condenser, a -v -c filter, .05 µf. ......_...._._...._ 61-0122' 
Condenser, filament by-pass, .1 µf. 61-0113' 
Condenser, filament by-pass, .1 µf. 61-0113' 
Condenser, filament by-pass, .0514. 61-0122' 
Condenser, d -c blocking, 47 µµf. 30.1224-2' 
Condenser, series padder, oscillator 31-6473.16 
Condenser, tone compensation; .004 µf. 61-0179' 
Condenser, screen neutralizing, .003 µf. 61.0109' 
Condenser, line by-pass, .04 µf. 45-3500-2' 
Condenser, ceramic, 4 -section 30.1237 
Condenser, screen by-pass, .01 µf.. Part of C17 
Condenser, by-pass, 200 µµf. Part of C17 
Condenser, d -c blocking, .002 µf. Part of C17 
Condenser, d -c blocking, .001 pf. Part of C17 
Condenser, electrolytic, 4 -section 30.2568.26 
Condenser, filament by-pass, 60 µf. Part of C18 
Condenser, filter, 30 µf. Part of C18 
Condenser, filter, 10 pf. Part of C18 
Condenser, filter, 60 µf. - Part of C18 
Selenium rectifier 34-8300' 
Loop aerial 32-4052.36 
Speaker, 4 -inch, with output transformer 36.1627-9 
Plug and cable, battery 41-3712-5 
Resistor, grid return, 1 megohm 66-5108340' 
Resistor, a -v -c divider, 4.7 megohms 66-5478340' 
Resistor, grid return, 2.2 megohms 66.5228340' 
Resistor, grid return, 100,000 ohms 66.4108340' 
Resistor, leakage, 150,000 ohms . 66-4158340' 
Resistor, dropping, 15,000 ohms 66-3158340' 
Resistor, grid return, 2200 ohms 66-2228340' 
Resistor, grid return, 2200 ohms 66-2228340' 
Resistor. a -v -c filter, 4.7 megohms 66-5478340' 
Resistor, neutralization, 2200 ohms 66-2228340' 

Reference 
Symbol 

R11 
R12 
R13 
1114 
R15 
R16 
R17 

Service 
Description Part No. 

Resistor, a -v -c filter, 4.7 megohms 66-5478340' 
Resistor, i -f filter, 100,000 ohms 66-4108340' 
Volume control, 1 megohm 33-5566-11 
Resistor, diode return, 680 ohms 66-1688340' 
Resistor, diode return, 120 ohms 66-1128340'. 
Resistor, grid return, 4.7 megohms 66-5478340' 
Resistor, plate load, 470,000 ohms 66-4478340` 

R18 Resistor, screen dropping, 2.2 megohms 66-5228340' 
1119 Resistor, grid return, 4.7 megohms __ 66-5478340' 
1120 Resistor, grid return. 2.2 megohms 66-5228340' 
R21 Resistor, bias, 680 ohms 66-1688340' 
R22 Resistor, filter, 2200 ohms 66-2228340' 
R23 Resistor, wire wound 2 -section 33-3431-5 

R23A Resistor, filament dropping, 1125 ohms, 
3 watts Part of R23 

R23B Resistor, filament dropping, 1125 ohms, 
3 watts Part of R23 

R24 Resistor, wire wound, current limiting, 
60 ohms 33-1334 

51 Switch, change -over 42-1899 
S2 Switch, on -off Part of R13 
Tl Transformer, oscillator 32-4263-2 
T2 Transformer, output Part of LS1 
WI Line cord L-2183' 
El Transformer, r -f 32-4399A 
Z2 Transformer, 1st i -f 32-4160-2A 
Z3 Transformer, 2nd i -f 32-4240-6A 

MISCELLANEOUS 
Description Service Part No. 
Cabinet, complete 10761-3 

Back 54-4712-1 
Baffle 54-7857 
Front 54-4711 
Handle assembly 76-4960 

Dial-backplate assembly 76-4957 
Drive cord, 25 -ft. spool 45-8750' 
Pointer 56-6513-2FCP 
Spring, drive cord 28-8954 

Shaft and pulley assembly 76-3671-4 
Shield, 11J5 tube 56-5629FA3 

Base, shield 56.5628FA3 
Socket, tube, miniature 27-6203 
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MODEL 50-621 
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MODEL 50-621 
ALIGNMENT PROCEDURE 

POINTER-Set pointer to coincide with first index mark from left 
side of dial backplate (looking at backplate). 

RADIO CONTROLS-Set volume control to maximum. 

OUTPUT METER-Connect across voice -coil terminals. 

I SIGNAL GENERATOR-Use modulated output. 
OUTPUT LEVEL-During alignment, adjust signal -generator output 

to maintain output -meter indication below .5 volt. 

SPECIAL NOTE-The orientation of the loop with respect to the 
chassis and battery is critical for correct tracking. During 

alignment, with the cabinet back (containing the loop) lying 
flat on the bench, the chassis should be laid on its back in 
approximately its normal relation to the loop, with a 1/4" - 
thick wooden board separating the loop and chassis. The 
battery should also be placed as close as possible to its 
normal position with respect to the chassis and loop. 

CRITICAL LEAD DRESS-To secure proper padding capacity, the 
green lead from pin 6 of the 1R5 tube to 21 must be dressed 
over wiring panel, away from chassis, and the green lead 
from Z1 to the tuning condenser must be dressed away from 
chassis. 

3V4 
OUTPUT 

IUS 
DET, AVC, 

AND 
1ST AUDIO 

R1I 

TC4 

1U4 
IF AMPL 

TCS I TC2\ 

\ 

c'e 
ON- OFF 
VOLUME 
CONTROL 

I 11 

L51 

114 
RF AMPL 

IRS 
CONVERTER C13 

TCI 

CI 

LetLJ- 
l.J 

TUNING CONTROL 

CIA 

C1C 

CT 

CID 

Figure 4. Top View, Showing Trimmer Locations TP9-516 

STEP 

SIGNAL GENERATOR RADIO 
ADJUST CONNECTION 

TO RADIO 
DIAL 

SETTING 
DIAL 

SETTING SPECIAL INSTRUCTIONS 

1 Through a .1-µf. con- 
denser to pin 6 of the 
1R5 converter, 

265 kc. 540 kc. 
(gang fully 

meshed) 

Adjust, in order given, for maximum output. TC5-2nd i -f sec. 
TC4-2nd i -f pri. 
TC2-1st i -f pri. 
TC3-1st i -f sec. 

2 Radiating loop. See 
note below. 

1620 kc. 1620 kc. 
(gang fully 

open) 

Adjust for maximum output. If low -frequency 
dial tracking is far off, make adjustments in 
steps 3 and 4 before making this adjustment. 

C1C-osc. shunt 

3 Same as step 2. 580 kc. 580 kc. Adjust for maximum output while rocking tun- 
ing control. 

C13-osc. series 

4 Same as step 2. 580 kc. 580 kc. Adjust for maximum output. This adjustment 
should not be made unless dial tracking is off, 
or sensitivity is low at low -frequency end (580 
kc.). 

TC1-r-f sec. 

5 Same as stem 2. 1500 kc. 1500 kc. 
(index mark 

at right) 

Adjust, in order given, for maximum output. C1B-r f trimmer 
CIA-aerial trimmet 

6 Repeat steps 3 and 5 until no further improvement is obtained. 

RADIATING LOOP: Make up a six -to -eight -turn, 6 -inch -diameter loop using insulated wire; connect to signal -generator leads 
and place near radio loop. 
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MODEL 50-925 

Circuit Description 

Philco Radio Model 50-925 is a superheterodyne em- 

ploying six tubes plus a selenium rectifier. Reception is 

provided in the standard -broadcast and FM bands. A 

built-in high -impedance loop is used as the aerial for 

the broadcast band, and the line cord is used as the 

aerial for the FM band. These aerials normally provide 

adequate signal pickup; if additional pickup is required 

on the FM band, Philco Dipole Aerial Part No. 45-1462 

may be used. If it is desired to use the FM dipole aerial 

to provide additional AM as well as FM pickup, Aerial 

Coupler Part No. 45-1598 and Aerial Coupler Cable 

Part No. 45-1652 should be used in conjunction with 

the dipole aerial. The purpose of the cable is to permit 

the isolation of the coupler from the chassis, since the 

coupler must not be connected directly to the "hot" 

chassis. 

A 12BA6 pentode is used as an r -f amplifier, for 

FM only. This stage is capacity -coupled to a 12BA7, 

which is employed as a mixer and oscillator for both 

bands, by switching the mixer grid and common cathode 

to the proper circuits. 

For broadcast reception, the i -f signal is transformer - 

coupled to a 12BA6 i -f amplifier. The output of this 

stage is transformer -coupled to a diode section of the 

19T8, which provides detection and a -v -c action. 

For FM reception, an additional i -f amplifier stage, 

which employs another 12BA6, is used to provide ade- 

quate gain and stability. The 12BA6 is transformer - 

coupled to two diode sections of the 19T8, in a ratio - 

detector circuit. The proper detector for AM or FM is 

selected by the band switch at the detector output cir- 

cuits. 

MODEL 50-925 

MODEL 50-925 

SPECIFICATIONS 

CABINET Plastic, brown finish 

CIRCUIT 6 -tube superheterodyne, plus 
selenium rectifier 

FREQUENCY RANGES 
Broadcast 540-1620 kc. 
FM 88-108 mc. 

AUDIO OUTPUT 1 watt 

OPERATING VOLTAGE 105-120 volts, a.c. or d.c. 

POWER CONSUMPTION 35 watts 

AERIALS __...._Built-in high -impedance loop 
for AM, line cord for FM; also 
connector for external aerial 

INTERMEDIATE 
FREQUENCIES 

Broadcast 455 kc. 

FM 9.1 mc. 

PHILCO TUBES (6) 12BA6(3), 12ßA7, 19T8, SOCS 

TP -8091 

In the i -f circuits, two sets of i -f transforn,rs are 

used. One set is tuned to 455 kc., for standard broad- 
cast, and the other set is tuned to 9.1 mc., for FM. The 

use of two sets of transformers makes better shielding 
possible, so that undesirable beat signals and interaction 
between transformers are eliminated. In switching 
bands, the band switch shorts the primary of the 1st i -f 

transformer for the undesired band. 

The triode section of the 19T8 is employed as the 
first audio amplifier; this section is resistance -coupled to 

the 5005 output tube, which supplies an audio output 
of approximately one watt to the permanent -magnet 
speaker. 

The power supply utilizes a selenium rectifier in a 

half -wave -rectifier circuit, and operates from a line 
age of 105-120 volts, a.c. or d.c. 

Philco TROUBLE SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, with test points specified for each 
section; these sections and test points are indicated in 
the schematic diagram. The trouble -shooting procedure 
given for each section includes a simplified test chart 
and a bottom view of the chassis showing the locations 
of the test points and the components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, with- 
out going through the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" in 
any given step indicates trouble within the circuit under 
test. 

After isolating the trouble to a single stage, the de- 
fect is located by: first, testing the tube; second, meas- 
uring tube electrode voltages; third, measuring circuit 
resistances; fourth, substituting condensers. The trouble 
revealed should be corrected before testing further. 
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MODEL 50-925 

Preliminary Checks 
To avoid possible damage to the radio, the follow- 

ing preliminary checks should be made before it is 
turned on: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes -are secure in the proper sockets, 
and look for any broken or shorted connections, burned 
resistors, or other obvious indications of trouble. 
2. Measure the resistance between B+ (test point B) 

and the chassis (test point C). When the ohmmeter test 
leads are connected in the proper polarity, the highest 
resistance reading will be obtained. If the reading is 
lower than 1500 ohms, check condensers C102A, C102B, 
C102C, and C309 for leakage or shorts. The resistance 
value given is much lower than normal, and is not 
intended as a quality check of these condensers; the 
value given is the lowest at which the rectifier will oper- 
ate safely while the voltage checks of Section 1 (power 
supply) are performed. 

Section 1 TROUBLE SHOOTING 
POWER SUPPLY 

CAUTION-One side of the power line is connected 
directly to the chassis. Do not connect chassis to ground. 
Use all precautions to avoid shock. 

For the tests in this section, use a d -c voltmeter. Con- 
nect the negative lead to the chassis, test point C; con- 
nect the positive lead to the test points indicated in the 
chart. The voltage readings given were taken with a 

12BA8 

C104 

20,000 -ohms -per -volt meter, at a line voltage of 117 
volts, a.c. 

Turn on the power, and set the volume control to 
minimum. Set the band switch for broadcast reception. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 2 (audio cir- 
cuits); if not, isolate and correct the trouble in this 
section. 

12BA7 
A ,A 

5100 

C108 

12BA8 
C 107 

12BA8 

íp0 0 
® 

\`0000'/ 

S0C5 

:.] 
Figure 1. Bottom View, Showing Section 1 Test Points TP -8455A 

STEP 
TEST 

POINT 
NORMAL 

INDICATION 
ABNORMAL 
I1DICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 100v Trouble in this section. Isolate by the following tests. 

2 B 135v No voltage 
Lon- voltage 
Hig:i voltage 

Defective: CR100. Open: R100. Shorted: C102A. 
Defective: CR100. Shorted: C102A, C102B, C102C, C309', C310'. 
Open: R101. 

3 D 120v No voltage 
Low voltage 
High voltage 

Shorted: C102B. Open: R101. 
Leaky: C102B. Shorted: C102A, C102C. 
Open: R102, T200' (primary), R204'. 

4 A 100v No voltage 
Low voltage 

Open: R102. Shorted: C102C. 
Shorted: C102B. Leaky: C102C. 

Listening Test: Abnormal hum may be caused by open C102A, C102B, or C102C. 

This part, located in another section, may cause abnormal indication In this section. 

® John F. Rider 

www.americanradiohistory.com



PHILCQ PAGE 20- 17 5 

Section 2 TROUBLE SHOOTING 
AUDIO CIRCUITS 

For the tests in this section, use an audio -frequency 
signal generator. Connect the generator ground lead 
to the chassis, test point C; connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

With the band switch set for broadcast reception 

MODEL 50-925 

(except for test point E), set the volume control to 
maximum. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with -the tests for Section 3 (i -f, detector, and 
a -v -c circuits); if not, isolate and correct the trouble 
in this section. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 
E 

(Band switch in 
FM position) 

Loud, clear speaker output with 
weak generator input. 

Trouble in this section., Isolate by the following tests. 

2 B Loud, clear cutput with strong 
input. 

Defective: 5005. Open: R204, R203, C207, T200. Shorted: 
C206, C207. C208. Leaky: C205, C206, C208. 

C205, 

3 D Same as step 1. Defective: 19T8 (triode section). Open: 1(201, R202, C205. Shorted 
or leaky: C204, C205. 

4 A Same as step 1. Open: WS -1(F), R200, C203. Shorted: C202, C307'. 

5 E 
(Band switch In 

FM position) 

Same as step 1. Open: C200. WS -1(F). Shorted: C201, C202. 

Listening Test: Distortion may be caused by shorted or leaky C205 or by shorted, leaky, or open C207. 

' This part, located in another section, may cause abnormal indication in this section. 

12BA6 

Figure 2. 

3200 

12BA7 

1(200 
C202 

Bottom View, Showing Section 2 Test Points TP -8455B 

Section 3 TROUBLE SHOOTING 
I -F, DETECTOR, AND A -V -C CIRCUITS 

AM Circuits 
For the AM tests in this section, use an AM r -f signal 

generator, with modulated output, set at 455 kc. Con- 

nect the generator ground lead to the chassis, test point 
C; connect the output lead through a .1-mf. condenser 
to the test points indicated in the chart. 

With the volume control set to maximum, and the 
band switch set for broadcast reception, rotate the tun- 

ing control until the tuning condenser is fully meshed. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the FM tests: if not, isolate and 
correct the trouble in the AM circuits. 

To provide a complete i-f-amnlifier check, test point 
A for this section is placed at the grid of the mixer in 
Section 4; therefore, the effectiveness or step 1 as a 
master check is dependent upon the condition of cer- 
tain parts in the mixer circuit. These parts are listed 
on next page under "POSSIBLE CAUSE Of ABNOR- 
MAL INDICATION." 

o John F. Rider 
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Section 3 (Conti TROUBLE SHOOTING 
AM Chart 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak generator input. 

Trouble in AM circuits. Isolate by the following tests. 

2 B Loud, clear output with moderate 
input. 

Defective: 12BA6, 19T8. Open: R301, R303, R305, R102', R302. 
Shorted: C305, C303C, C303D. Misaligned or open: Z303. 

3 A Same as step 1. Defective: 12BA7. Open: Z301, R404', R300, WS -1(F), R402', R307, 
L404. Shorted: C304, C408', C409'. Misaligned: Z301. 

This part, located in another section, may cause abnormal indication in this, section. 

FM Circuits 
For the FM tests in this section, follow the prelim- 

inary instructions for the AM tests, with the following 
exceptions: 

Set the band switch for FM reception, set the signal 
generator to 9.1 mc., and detune to one side or the 
other until a satisfactory test signal is obtained. 

The most satisfactory check on the operation of the 

discriminator circuit is the ability to make proper align- 
ment as described under "ALIGNMENT PROCED- 
URE." 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for Section 4 (r -f and con- 
verter circuits); if not, isolate and correct the trouble 
in this section. 

FM Chart 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak generator input. 

Trouble in FM circuits. Isolate by the following tests. 

2 D Loud, clear output with strong 
input. 

Defective: 12BA6, 19T8 (diode sections). Open: R304, R308, R102', 
R309. R310, Z304, C314, Z303. Shorted: C311, C312, C313, C314, 
C200', C201', Z304. Misaligned: Z304. 

3 B Loud, clear output with moderate 
input. 

Open: Z302, R302, R306, R307, R301, R303. Shorted: C305, C309, 
C310. Misaligned: Z302. 

4 A Same as step 1. Open: WS -1(F), R404', Z300, Z301, R300, R102', WS -2(R). Shorted: 
C408', C409', C304. Misaligned: Z300. 

' This part, located in another section, may cause abnormal indication in this section. 

Figure 3. Bottom View, Showing Section 3 Test Points TP -8455C 

o John F. Rider 
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Section 4 TROUBLE SHOOTING 
R -F AND CONVERTER 

AM Circuits 
For the AM tests in this section, with the exception 

of the oscillator test, use an AM r -f signal generator 
with modulated output. Connect the generator ground 
lead to the chassis, têst point C; connect the output lead 
through a .1-n1f. condenser to the test points indicated 
in the chart. 

With the volume control set to maximum, set the 
band switch for broadcast reception, and set the tuning 
control and signal -generator frequency as indicated in 
the chart. 

If the "NORMAL INDICATION" is obtained in 
step 1, proceed with the tests for the FM circuits; if not, 
isolate and correct the trouble in the AM circuits. 

FM Circuits 
For the FM tests in this section, follow the prelim- 

inary instructions for the AM tests, except set the band 
switch for FM reception. 

If the "NORMAL INDICATION" is obtained in 
step 1, further tests should be unnecessary; if not, iso- 
late and correct the trouble in this section. If the trouble 
is not corrected by the tests for this section., check the 
alignment. 

AERIAL LEAD PL 400 

CIRCUITS 

i 

CatO 

Figure 4. 

AM Chart 

TP -8455D 

Bottom View. Showing Section 4 Test Points 

STEP TEST POINT SIG.GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. Tune to signal Loud, clear speaker 
output with weak 
generator input. 

Trouble in AM circuits. Isolate by the following tests. 

2 B 
(Osc. test; see 
note below.) 

Tune through 
range. 

Negative .8 to 2.4 
volts. 

Open: WS -1(F). L401, C407, R403, R404, C408, C409. 
Shorted: C400C, C407, C304', C408, C409. Defective: 
12BA7 (osc. section). Misaligned: L401. 

3 A 1000 kc. Tune to signal Same as step 1. Open: T401, WS -2(F), R404, R300', WS -1(F), R402. 
Shorted: C406, C408, C409. 

This part, located in another section, may cause abnormal indication in this section. 
OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to the chassis, test point C; connect the prod end of the 
negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 2) of the 12BA7, test point B. Use a suitable meter range, 
such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the chart 
(measured with 20,000 -ohms -per -volt meter) throughout the tuning range. 

FM Chart 

STEP TEST POINT SIG GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 D 100 mc. Tune to signal Loud, clear speaker 
output with weak 
generator input. 

Trouble in FM circuits. Isolate by the following tests. 

2 B 
(Osc. test; see 
note above.) 

Tune though 
range. 

Negative .4 to 1.5 
volts. 

Defective: 12BA7 (osc. section). Open: WS -1(F), C407. 
R403, C410, R404, 11300'. Shorted: C410, C407, C408. 
C409, C304'. Misaligned: L402. 

3 E 100 mc. Tune to signal Loud, clear output 
with moderate input. 

Defective: 12BA7. Open: C404, L400, WS -2(F). Shorted: 
C404, C400. Misaligned: L400. 

4 D 100 mc. Tune to signal Loud, clear output 
with very weak in- 
put. 

Defective: 12BA6. Open: T400, C401, C402, R400, R401, 
L403. Shorted: C402, C403, C309', C310'. 

' This part, located in another section may cause abnormal indication in this section. 

o John F. Rider 

www.americanradiohistory.com



PAGE 20- 178 PHILCO 
MODEL 50-925 

SPRING 
56 -2617 

î 4. -h\\'1 

3 TURNS 

DIAL CORD 
45-8750(25FT SPOOL) 

16 15/16" 

Figure 5. Drive -Cord Installation Details TP -5686E- I 

REPLACEMENT PARTS LIST 
NOTE: Part numbers identified by an asterisk (') are general replacement items. These numbers may not be iden- 
tical with those on factory parts; also, the electrical values of some replacement items may differ from the values 
indicated in the schematic diagram and parts list. The values substituted in any case are so chosen that the 
operation of the radio will be either unchanged or improved. When ordering replacements, use only the "Service 
Part No." 

Reference 
Symbol 

SECTION 1 

POWER SUPPLY 

Description 
Service 

Part No. 
Reference 
Symbol 

SECTION 1 (Continued) 
POWER SUPPLY 

Service 
Description Part No. 

C100 Condenser, line filter, 100 µµf 62-110009001' R102 Resistor, filter, 470 ohms ...__ 66-1474340' 
C101 Condenser, line filter, 100 µµf 62-110009001' 5100 Switch, a -c, on -off ..... ._. Part of R200 
C102 Condenser, electrolytic, 4 sections 30-2570-43 W100 Line cord L-2183 

C102A Condenser, filter, 40 mf., 150v Part of C102 
C102B Condenser, filter, 70 mf., 150v Part of C102 SECTION 2 
C102C Condenser, filter, 40 mf., 150v Part of C102 AUDIO CIRCUITS 

C103 Condenser, line by-pass, µf 45-3500.2' .04 
C200 Condenser, FM coupling, if 61-0120' 

C104 Condenser, line by-pass, .01 µf 61-0120' 
C201 

.01 

Condenser, de -emphasis, 2200 µµf 60-20225014 
C105 Condenser, line by-pass, 100 µµf 62-110009001' 

C202 Condenser, r -f by-pass, 100 µµf 62-110009001' 
C106 Condenser, line by-pass, .01 µf 61-0120' 

C203 Condenser, d -c blocking, µf 61-0108' 
C107 Condenser, line by-pass, .01 µf 61-0120' 

.02 
C204 Condenser, parasitic suppressor, 

C108 Condenser, r -f by-pass, 100 µµf 62-110009001' 680 µµf 62-168001001 
C109 Condenser, r -f by-pass, 100 µµf 62-110009001' C205 Condenser, audio coupling, .006 µf 45.3500-7' 
C110 Condenser, r -f by-pass, 100 µµf 62-110009001' C206 Condenser, r -f by-pass, 100 µµf 62-110009001' 
CR100 Selenium rectifier 34.8003.1 C207 Condenser, electrolytic, cathode 
1100 Jack, male, a -c 27-4785-7 by-pass, 25 µf, 25v Part of C102 
L100 Choke, line filter 32-4089-3 C208 Condenser, tone compensating, .006 µf 45-3500-7' 
L101 Choke, filament 32-4061.2 1200 Jack, FM test 27-6180 
L102 Choke, filament 32-4061-2 LS200 Speaker, permanent -magnet .............. _______36-1614 
PL100 Plug, a -c -...._..._ ..._ 27-6200-1 R200 Volume control (with off -on switch) 
R100 Resistor, current limiting, 20 ohms 33-1345 500,000 ohms 33.5566-8 

R101 Resistor, filter, 150 ohms ..... _..66-1154340' R201 Resistor, grid return, 10 megohms ...._.._..._...66.6108340' 

a John F. Rider 
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REPLACEMENT PARTS LIST (Continued) 

SECTION 2 (Continued) 
AUDIO CIRCUITS 

Reference 
Symbol Description 

R202 Resistor, plate load, 470,000 ohms _... 

R203 Resistor, grid return, 470,000 ohms _._.. 

R204 Resistor, cathode bias, 150 ohms 
T200 Transformer, output Part of LS200 
WS-1(F)t Switch -wafer section Part of 42-1896 

Service 
Part No. 

66-4478340' 
66-4478340' 
66-1158340' 

SECTION 3 

I -F. DET., AND A -V -C CIRCUITS 

C300A Condenser, fixed trimmer ...._._. ..... _...._ .............Part of Z300 

C300B Condenser, fixed trimmer Part of Z300 

C301A Condenser, fixed trimmer Part of Z301 

C301B Condenser, fixed trimmer _ Part of Z301 

C302A Condenser, fixed trimmer Part of Z302 

C302B Condenser, fixed trimmer Part of Z302 

C303A Condenser, fixed trimmer _ Part of Z303 

C303B Condenser, fixed trimmer Part of Z303 
C303C Condenser, i -f by-pass Part of Z303 

C303D Condenser, i -f by-pass ...__ Part of Z303 

C304 Condenser, screen by-pass, .01 4 61-0120' 
C305 Condenser, screen by-pass, .003 µf 30-4582 
C306 Condenser, a -v -c filter, .01 µf - 61.0120' 
C307 Condenser, r -f by-pass, 100 µµf 62-110009001' 
C308 Condenser, a -v -c filter, .01 µf 61-0120' 
C309 Condenser, i -f by-pass, .01 µf 61-0120' 
C310 Condenser, r -f by-pass, 100 µµf 62-110009001' 
C311 Condenser, cathode by-pass, .01 µf 61-0120' 
C312 Condenser, screen by-pass, .002 µf 61-0062' 
C313 Condenser, i -f by-pass, .01 µf 61-0120' 
C314 Condenser, electrolytic filter, 2µf, 50v 30-2417-7 
C315 Condenser, r -f by-pass, 100 µµf 62-110009001' 
L300A Coil, 1st FM i -f primary Part of Z300 
L300B Coil, 1st FM i -f secondary ........._..-_...-......_ Part of Z300 
L301A Coil, 1st AM i -f primary _. Part of Z301 
L301B Coil, 1st AM i -f secondary __._. Part of Z301 
L302A Coil, 2nd FM i -f primary Part of Z302 
L302B Coil, 2nd FM i -f secondary ...._._...._._ Part of Z302 
L303A Coil, 2nd AM i -f primary Part of Z303 
L303B Coil, 2nd AM i -f secondary ._. Part of Z303 
L304A Coil, FM discriminator transformer 

primary Part of Z304 
L304B Coil, FM discriminator transformer 

secondary Part of Z304 
L304C Coil, FM discriminator transformer 

tertiary 
R300 Resistor, plate load, 1000 ohms 
R301 Resistor, cathode bias, 47 ohms 
R302 Resistor, a -v -c filter, 1 megohm 
R303 Resistor, plate load, 1000 ohms 
R304 Resistor, cathode bias, 68 ohms 
R305 Resistor, r -f filter, 47,000 ohms 
R306 Resistor, a -v -c filter, 1 megohm 
R307 Resistor, isolating, 470,000 ohms 
R308 Resistor, plate load, 470 ohms 
R309 Resistor, isolating. 47,000 ohms 
R310 Resistor, FM detector load, 47,000 
TC300A Tuning core 
TC300B Tuning core ...... _..._._..._ ..... _._ . ............ __ 

TC301A Tuning core Part of Z301 
TC301B Tuning core Part of Z301 

TC302A Tuning core ...... _ ........ ._..._ ............._._..._ Part of Z302 

TC302B Tuning core _ ................. _ ...... _...._._......... .......... -._...Part of Z302 

TC303A Tuning core _..._.... ... .._...__.....__...._ .............Part of Z303 
TC30313 Tuning core Part of Z303 
TC304A Tuning core Part of Z304 

TC304B Tuning core Part of Z304 

WS -2(11)t Switch -wafer section Part of 42-1896 
Z300 Transformer, 1st FM i -f 32-4372A 
Z301 Transformer, 1st AM i -f ....__ ..... .__...._.__._____ 32-4160A 

Part of Z304 
66-2108340' 
66-0478340' 
66-5108340' 
66-2108340' 
66-0688340' 
66-3478340' 
66-5108340' 
66-4478340' 
66-1478340' 
66-3478340' 

ohms 66-3478340' 
Part cf Z300 
Part of Z300 

SECTION 3 (Continued) 
I -F, DET., AND A -V -C CIRCUITS 

Reference Service 
Symbol Description Part No. 

Z302 Transformer, 2nd FM i -f 32-4372-1A 
Z303 Transformer, 2nd AM i -f 32-4240A 
Z304 Transformer, 3rd FM i-1 32-4310 

SECTION 4 

R -F AND CONVERTER CIRCUITS 

C400 Condenser, tuning gang 
C400A Condenser, trimmer, aerial 
C400B Condenser, trimmer, FM r -f ......_...__ 

C400C Condenser, trimmer, AM osc. ..... 
C401 Condenser, aerial isolating, .01 µf 
C402 Condenser, cathode by-pass, 

100 µµf 62-110009001' 
C403 Condenser, screen by-pass, 1500 µµf 62-215001011' 
C404 Condenser, d -c blocking, 220 µµf 62.122001001 
C405 Condenser, aerial isolating, .01 µf 61-0120' 
C406 Condenser, rd by-pass, .05 µf 61-0122' 
C407 Condenser, d -c blocking, 22 µµf 62-022009001' 
C408 Condenser, AM i -f by-pass, .01 µf 61-0120' 
C409 Condenser, FM i -f by-pass, 100 µµf 62-110009001' 
C410 Condenser, FM osc. trimmer 31-6495-3 
C411 Condenser, r -f by-pass, 100 µµf 62.110009001' 
C412 Condenser, r -f by-pass, 6.5 µµf 30-1224-6' 
C413 Condenser, fixed trimmer, 13 µµf 62-015200001' 
J400 Jack, FM aerial _ 27-6214-8 
L400 Coil, FM r -f 32-4392 
L401 Coil, AM osc. ..._ _._ ........._......_... .._......_32-4153-3 
L402 Coil, FM osc. 32-4391 
L403 Coil, r -f choke 32-4061-2 
L404 Coil, r -f choke 32-4111 
LA400 Loop aerial 30-4052-35 
PL400 Plug, wire -and -lug assembly, FM 

line -cord aerial (part of W100) 41-3791-1 
R400 Resistor, cathode bias, 47 ohms 66-0478340' 
R401 Resistor, screen dropping, 1000 ohms 66-2108340' 
R402 Resistor, a -v -c voltage dropping, 33,000 

ohms 66-3338340' 
R403 Resistor, grid return, 22,000 ohms 66-3228340' 
R404 Resistor, screen dropping, 1000 ohms 66-2108340' 
T400 Transformer. FM aerial ..._,_ 32-4390 
WS-2(F)t Switch -wafer section ......._....Part of 42.1896 
WS-1(F)t Switch --:safer section Part of 42-1896 

Wafer switch, 2 sections (band switch) 42.1896 

31-2733-1 
Part of C400 
Part of C400 
Part of C400 

61-0120' 

MISCELLANEOUS 
Description Service Part No 
Cabinet 10714-2 

Back 54-7819 
Baffle -and -cloth assembly ._.._....... _...._-...... ..40-7535-1 
Window, acetate 54-4595 

Dial Scale 54-5011-1 
Drive cord, 25 -foot spool 45-8750 

Spring, gang drive ....56-2617 
Pointer __...._.....54-4704 

Drive Shaft ..... 76-4034 
Bushing 27-9437 
Spring, retaining (2) 57.1468FA1 

Insulator, volume -control shaft 54-7818 
Knob, "TUNING" 54-4527-1 
Knob, "FM -AM 54-4527-21 
Knob, "VOLUME -ON-OFF _ 54-4527 
Shield, rectifier _._-_............ ......_..... .54-7818 
Shield, tube base 56-3978-1FA3 
Socket, 7 -pin miniature (3) ._ 27-6203 
Socket, 7 -pin miniature. 12BA6 r -f amp. 27-6203-1 
Socket. 9 -pin miniature. 19T9 27-6263-6 
Socket. 9 -pin miniah:.e, 12BA7 27-6203-5 

o John F. Rider 
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PHILCO PAGE 20- 183 

MODEL 50-1)12o 

Circuit Description 
Philco Radio -Phonograph Model 50-1420 is a table - 

model 5 -tube superheterodyne radio with a Model M -9C 

Automatic Record Changer. For service information on the 
record changer, refer to the Service Manual (PR -1599) for 

Model M -9C Automatic Record Changer. 
Reception is provided on the standard broadcast band. 
The built-in loop aerial normally provides adequate sig- 

nal pickup; however, a terminal is provided for an external 
aerial, if additional pickup is required. 

The loop works directly into a 12BE6 converter; no 

series padder is required for the oscillator, as the tuning - 
condenser plates are shaped for tracking. 

The i -f stage employs a 12BÁ6; operating at 455 kc. 

Both transformers are permeability -tuned in both primary 
and secondary windings. 

The diode section of a 6AQ6 provides detection and 
a -v -c voltage; the triode section is the 1st audio amplifier, 
and is resistance -coupled to a 35L6GT beam -power output 
amplifier, which works into a PM speaker. 

The d -c operating voltages are supplied by a voltage - 
doubling circuit using a 50Y7GT rectifier and a resistance - 
capacitance filter. 

The 120,000 -ohm resistor, R103, is connected between 
B- and the chassis, to prevent hum due to condenser leak- 

age under high -humidity conditions. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, as follows: 
Section 1-the power supply 
Section 2-the audio circuits 

Section 3-the i -f, detector, and a -v -c circuits 

Section 4-the r -f and converter circuits 

Test points are specified for each section, and are indi- 
cated in the sectionalized schematic diagram. The trouble- 
shooting procedure given for each section includes a sim- 

plified test chart and a bottom view of the chassis showing 
the locations of the test points and the components of that 

section. 
In each chart, the first step is a master check for deter- 

mining whether trouble exists in that section, without going 
through the entire chart. 

Failure to obtain the "NORMAL INDICATION" in 

any given step indicates trouble within the circuit under test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the rube; second, measuring 
tube electrode voltages; third, measuring circuit resistances; 

MODEL 50-1420 

SPECIFICATIONS 
CABINET Brown molded bakelite 
RADIO CIRCUIT Five -tube superheterodyne 
FREQUENCY RANGE 540-1600 kc. 
AUDIO OUTPUT 2 watts 
OPERATING VOLTAGES -105-120 volts, 60 cycles, a.c. 
POWER CONSUMPTION 

Radio only 35 watts 
Radio -phonograph 50 watts 

AERIAL Built-in loop; terminal also 
provided for external aerial 

INTERMEDIATE FREQUENCY 455 kc. 
PHILCO TUBES (5) 12BE6, 12BA6, 6AQ6, 

35L6GT, 50Y7GT 
PHONOGRAPH Philco Automatic Record Changer 

Model M -9C (for service informa- 
tion see manual PR -1599) 

TP -6527 

fourth, substituting condensers. The trouble revealed 
should be corrected before testing further. 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before turning on the 
power: 

1. Inspect both the top and the bottom of the chassis. 
Make sure that all tubes are secure in the proper sockets, 
and look for any broken or shorted connections, burned 
resistors, or other obvious indications of trouble. 

2. Measure the resistance between B+ (pin 4 of the 
50Y7GT) and B-, test point B. When the ohmmeter 
leads are connected in the proper polarity, the highest re- 
sistance reading will be obtained. If the reading is lower 
than 2000 ohms, check condenser C102A for leakage or a 

short. This resistance value, which is much lower than 
normal, does not represent a quality check of this con- 
denser; it is the lowest value which will permit the rectifier 
to operate safely while the voltage checks of Section 1 

(power supply) are performed. 
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PAGE 20- 184 PHILCO 

MODEL 50-1)420 
Section 1-Power Supply 

For the tests in this section, use a d -c voltmeter. Con- Turn on the power, and set the volume control to 
nect the negative lead to B-, test point B; connect the minimum. 
positive lead to the test points indicated in the chart. The If the "NORMAL INDICATION" is obtained in step 
voltage readings given were taken with a 20,000 -ohms -per- 1, proceed with the tests for Section 2 (audio circuits) ; if 

not, isolate and correct the trouble in this section. volt meter at a line voltage of 117 volts, a.c. 

Figure 1. Bottom View. 

Showing Section 1 Test Points 

TROUBLE SHOOTING 

TP -6985A 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 120 volts Trouble in this section. Isolate by the following tests. 
2 C 212 volts No voltage Defective: 50Y7GT, I100. 

Shorted: C100, C101, C102A. 
Low voltage Leaky: 0100, C101, C102A. 
High voltage Open: R100. 

3 D 205 volts No voltage Defective: 50Y7GT. 
Shorted: C102B. 
Open: R100. 

Low voltage Leaky: C102B. 
High voltage Open: R101, R102, T200*. 

4 A 120 volts No voltage Shorted: C102C. 
Open: R101 and R102 (in parallel). 

Low voltage Leaky: C102C. 

* This part, located in another section, may cause abnormal indication in this section. 

Section 2-Audio Circuits 
For the tests in this section, use an audio -frequency sig- 

nal generator. Connect the generator ground lead to B-, 
test point B; connect the output lead through a .1-mf. con- 
denser to the test points indicated in the chart. 

Set the radio volume control to maximum, and the radio - 

Figure 2. Bottom View. 

Showing Section 2 Test Points 

TROUBLE SHOOTING 
phono switch as indicated in the chart. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with the tests for Section 3 (i -f, detector, and 
a -v -c circuits) ; if not, isolate and correct the trouble in 
this section. 

STEP TEST 
POINT 

RADIO -PHONO 
SWITCH NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 (a) 

1 (b) 

A 

E 

Radio 

Phono 

Loud, clear speaker 
output with moderate 
generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Radio Clear output with 
strong input. 

Defective: LS200, 35L6GT. Shorted: T200, C203, C201, 
C204, C202. Open: T200, R204, R205, R203. Leaky: 
C203. 

3 D Radio Loud, clear output with 
moderate input. 

Defective: 6AQ6. Shorted: C200, C205. Open: C201, 
R202, R201, R206. Leaky: C201. 

4 A Radio Loud, clear output with 
moderate input. 

Open: R200 (rotate), C200, WS. Shorted: WS. 

5 E Phono Same as step 4. Open or shorted: WS. 
Listening Test: Distortion may be caused by leaky C201. Distortion on strong signals may be caused by shorted or leaky C200. 

©John F. Rider 
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MODEL 50-1420 

Section 3-I -F. Detector, and A -V -C Circuits TROUBLE SHOOTING 
For the tests in this section, use an r -f signal genet- 

ator, with modulated output, set at 455 kc. Connect the 
lead to B-, test point B; connect the 

- 8 '- 
.- - ell 

O0ºß MO -. ñ, 

..M Ii Ñ Mee, generator ground 
'' ' 

_°' 

- -- output lead through a .1-mf. condenser to the test points l gar s 

indicated in the chart. - 
S Set the radio volume control to maximum, and the 
° w Rotate the radio -phono switch to the radio position. 

control until the tuning condenser is fully 
meshed. 

Figure 3. Bottom View, Showing Section 3 Test Points 

If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 4 (r -f and converter 

circuits) ; if not, isolate and correct the trouble in this section. 

To provide a complete i -f amplifier check, test point A for this section is placed at the grid of the mixer in Section 4; 

therefore, the effectiveness of step 1 as a master check is dependent upon the condition of certain parts in the mixer circuit. 

These parts are listed below under "POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION - POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output 
with weak generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Loud, clear output with 
strong input. 

Defective: 12BA6, 6AQ6. Shorted: C300B, C301A, C301B, C301C, 

C301D, C303, C304, WS, L300B, L301A, L301B. Open: R302, R303, 

R304, R305, L300B, L301A, L301B, R301, C301A, C301B. Leaky: 

C303, C304. Misaligned: Z301. 

3 A Loud, clear output with weak 
input. 

Defective: 12BE6*. Shorted: C400A* C400B*, C300A, L300A, L300B, 

C302. Open: L300A, R300, C300A, C300B. Misaligned: Z300. 

* This part located in another section, may cause abnormal indication in this section. 

Section 4-R -F and Converter Circuits TROUBLE SHOOTING 
For the tests in this section, with the exception of the ' . 

oscillator test, use an r -f signal generator with modulated, 
output. Connect the generator ground lead to B-, test 

point B; connect the output lead through a .1-mf. condenser 

. 

D .o 00 

, 
* é e 0 w y 

c 12E116 "06 3564 

to the test points indicated in the chart. 

Set the radio volume control to maximum, and the radio- 

phono switch to the radio position. Set the tuning control 

_ - . ee% 
°oO 
SOY I°t 1// 

frequency indicated in the chart. f and signal -generator as 

If the "NORMAL INDICATION" is obtained in step 

1, further tests should be unnecessary; if not, isolate and 

correct the trouble in this section. If the trouble is not 

revealed by the tests for this section, check the alignment. 

Figure 4. 

II 

Bottom 

' 

View, Showing Section 4 
Test Points 

STEP 
TEST 

POINT 
SIG. GEN. 

FREQ. 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. Tune to 
signal. 

L o u d, c 1 e a r 
speaker output 
with weak gen- 
erator input. 

Trouble in this section. Isolate by the follow - 
ing tests. 

2 C-D 
Ose. Test (see 

below). 

Rotate 
through 
range. 

Negative 1.8 to 3.2 
volts. 

Defective: 12BE6. Shorted: C400, C400B, C402, 
C401, L400A, L400B. Open: C402, L400A, 
L400B, R401, R402. 

3 

note 
A 1000 kc. Tune to 

signal. 
Sane as step 1. Shorted: LA400, C400, C400A. Open: LA400, 

C404. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to the oscillator cathode (pin 2 of 12BE6), test 

point D; connect the prod end of the negative lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 1 of 12BE6), 

test point C. Use a suitable meter range, such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage 

within the range given in the chart (measured with a 20,000 -ohms -per -volt meter) throughout the tuning range. 
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MODEL 50-1i120 

REPLACEMENT PARTS LIST 
NOTE: A part number identified by an asterisk (*) Indicates a general replacement item. The part numbers of these items 
may not be identical with those on factory parts; also, the electrical values of some replacement items may differ from the 
values given in the schematic diagram and parts list. The values substituted in any case are so chosen that the operation of 
the radio will be either unchanged or improved. When ordering replacements, use only the "Service Part No." 

Reference Symbol 

C100 Condenser, line filter, .05 mf 

SECTION 1 

POWER SUPPLY 

Description Service Part No. 

61-0107* 
C101 Condenser, electrolytic, filter, 20 mf 
C102 Condenser, electrolytic, 3 -section 

C102A: Condenser, filter, 40 mf. 
C102B: Condenser, filter, 40 mf. 
C102C: Condenser, filter, 20 mf. 

I100 Pilot lamp 
R100 Resistor, filter, 180 ohms 
R101 Resistor, filter, 10,000 ohms 
R102 Resistor, filter, 10,000 ohms 

30-2568-22 
30-2575-26 

Part of C102 
Part of C102 
Part of C102 

34-2605 
66-1184340* 
66-3103340* 
66-3103340* 
66-4123340* 

Part of R200 
L2183* 

Part of 42-1847-11. 

R103 Resistor, isolating, 120,000 ohms 
S100 Switch, power on -off 
W100 Line cord and plug 
WS -A Switch -wafer section 

SECTION 2 

AUDIO CIRCUITS 

Reference Symbol 

R303 
R304 
R305 
R306 
TC300A 
TC300B 
TC301A 
TC301B 
WS -C 
Z300 
Z301 

SECTION 3 IConf.1 
Description Service Part No. 

Resistor, plate dropping, 1000 ohms 66-2103340* 
Resistor, a -v -c filter, 47,000 ohms 66-3473340* 
Resistor, diode load, 470,000 ohms 66-4473340* 
Resistor, bias, 100 ohms 66-1103340* 
Tuning core, 1st i -f primary Part of Z300 
Tuning core, 1st i -f secondary Part of Z300 
Tuning core, 2nd i -f primary Part of Z301 
Tuning core, 2nd i -f secondary Part of Z301 
Switch -wafer section Part of 42-1847-1f 
Transformer, 1st i -f 32-4160 
Transformer, 2nd i -f 32-4240 

SECTION 4 

R -F AND CONVERTER CIRCUITS 

C400 Condenser, tuning gang 31-2727-6 
C400A: Condenser, trimmer, aerial Part of C400 
C400B: Condenser, trimmer, oscillator Part of C400 

C200 Condenser, d -c blocking, .006 mf. 45-3500-7* C401 Condenser, ceramic, 10 mmf. 30-1224-6 

C201 Condenser, d -c blocking, .006 mf. 45-3500-7* C402 Condenser, ceramic, 56 mmf. 60-00515307* 

C202 Condenser, r -f by-pass, 220 mmf. 66-122001001* C403 Condenser, r -f by-pass, .03 mf. 45-3500-1* 

C203 Condenser, tone compensation, .004 mf. 30-4623* C404 Condenser, aerial coupling, 5 mmf. 60-90505007* 

C204 Condenser, tone compensation, .01 mf. 61-0120* LA400 Loop aerial 32-4375 

C205 Condenser, by-pass, .1 mf. 61-0113* R400 Resistor, leakage, 150,000 ohms 66-4153340* 

R200 Volume control (with power on -off switch), R401 Resistor, grid return, 22,000 ohms 66-3223340* 
2 megohms, tapped at 1 megohm... 33-5535-15 R402 Resistor, parasitic suppressor, 33 ohms 66-0333340* 

R201 Resistor, grid return, 10 megohms 66-6103340* T400 Transformer, oscillator 32-4190-3 
R202 
R203 

Resistor, plate load, 220,000 ohms 66-4223340* 
Resistor, grid return, 470,000 ohms 66-4473340* 

. 42-1847-2 Wafer switch, single wafer, radio -phono (in- 
cludes WS -A, WS -B, WS -C). 

R204 Resistor, cathode bias, 180 ohms 66-1183340* 
R205 Resistor, tone compensation, 47,000 ohms 66-3473340* 
R206 Resistor, dropping, 330,000 ohms 66-4333340* MISCELLANEOUS 
LS200 Loud -speaker, PM 36-1625-3 Description Service Part. No. 
T200 Transformer, output 32-8382 Bracket, scale 56-6500FA3 
WS -B Switch -wafer section 42-1847-2 Cabinet and Cabinet Parts 

42-1847-1 Wafer switch, single wafer, radio -phono (in- 
cludes WS -A, WS -B, WS -C). 

Baffle -and -cloth assy. 40-7640 
Cabinet 10734 
Foot, mtg. (4) 54-4645-1 

SECTION 3 Knob (3) 54-4557 
Window, acetate 54-4665 

I -F, DETECTOR, AND A -V -C CIRCUITS Dial Scale and Hardware 
C300A Condenser, fixed, 1st i -f primary Part of Z300 Dial cord (25 -ft. spool) 45-8750 
C300B Condenser, fixed, 1st i -f secondary Part of Z300 Pointer -and -spring assy. 76-4225 
C301A Condenser, fixed, 2nd i -f primary Part of Z301 Scale 54-5047 
C301B Condenser, fixed, 2nd i -f secondary Part of Z301 Shaft assy., drive 76-447/ 
C301C Condenser, fixed, i -f filter Part of Z301 Spring, gang drive 56-2617 
C301D Condenser, fixed, i -f filter Part of Z301 Pilot -lamp -socket assy. 76-1179-1 
C302 Condenser, a -v -c filter, .05 mf. 61-0122* Reflector, pilot light 56-6037-1FA3 
C303 Condenser, screen by-pass, .01 mf. 61-0120* Shield, tube 56-3979PA5 
C304 Condenser, plate by-pass, .003 mf. 61-0109* Socket, octal (2) 27-6174 
C305 Condenser, r -f by-pass, .1 mf. 61-0113* Socket, miniature (3) 27-6226 
R300 Resistor, a -v -c filter, 22,000 ohms 66-3223340* Socket, test 27-6114-1 
R301 Resistor, a -v -c filter, 2.2 megohms 66-5223340* Speed nut, changer mtg. (3) 1W60083FE7 
R302 Resistor, screen dropping, 100,000 ohms .. 66-4103340* Spring, changer mtg. (6) 56-3043PA15 
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Circuit Description 
Philco Model 50-1725 is a console -model radio -phono- 

graph, which provides reception on the standard -broad 
cast and FM bands. The radio is a seven -tube super 
heterodyne, with two selenium rectifiers incorporated in 
the power supply. 

A built-in, high -impedance loop aerial for the broad 
cast band and a line -cord aerial for the FM band 
normally provide adequate signal pickup; if additional 
pickup is required, Philco Dipole Aerial, Part No. 45 
1462, may be used. When connecting the dipole aerial 
disconnect the black lead from terminal 2 of TB400 
and attach this lead to pin 1 of the dipole -aerial plug 
which fits into J400. No additional coupler is required 

To eliminate complicated switching and to provid6 
better stability and greater gain on both bands, separate 
converter tubes are used for broadcast and FM recep- 
tion. A 12AU6 high -gain pentode is used in a tuned 
r -f amplifier on the FM band. The output of this tube 
is fed to the 14F8 dual triode, which functions as the 
converter for the FM signal. A 12AU7 dual triode is 
used as the converter for the broadcast signal. Band 
switching is accomplished by means of a single -wafer 
switch, which connects the B+ voltage to the proper 
mixer plate. 

A 6BJ6 tube is used in each of the two i -f amplifier 
stages. Two sets of i -f transformers are used-one set 
is tuned to 455 kc. for broadcast, and the other set is 
tuned to 9.1 mc. for FM. The use of two sets of i -f 
transformers makes better shielding possible, so that un- 
desirable beat signals and interaction between transformers 
are eliminated. 

Two diode sections of a 19T8 triple -diode are used in 
a ratio -detector circuit, for detection of FM signals. The 
other diode section is used in a half -wave rectifier circuit, 
for detection of AM (broadcast) signals and to provide 
a -v -c action. 

The triode section of the 19T8 functions as the first 
audio amplifier. The output of this stage is resistance - 
coupled to a 5006G output tube, which is transformer - 
coupled to the permanent -magnet speaker. 

Two selenium rectifiers are used in a half -wave voltage - 
doubler circuit, to supply the B-}- voltage. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the eadio circuit is divided 

into four sections with test points specified for each section 
these- sections and test points are indicated in the sche- 
matic diagram. The trouble -shooting procedure given for 
each section includes a simplified test chart and a bottom 
view of the chassis showing the locations of the test points 
and the components of that section. 

NOD:'L 5o-1725 

MODEL 50-1725 

SPECIFICATIONS 
CABINET Wood console, mahogany fin 

ish 

CIRCUIT Seven -tube superheterodyne 
plus rectifiers 

FREQUENCY RANGES 
Broadcast 540-1620 kc. 
FM 88-108 mc. 

AUDIO OUTPUT 5 watts 

OPERATING VOLTAGE 105-125 volts, 60 cycles, a.c. 

POWER CONSUMPTION 
Radio 65 watts 
Phonograph 85 watts 

AERIALS Built-in, semi -high -impedance 
loop for broadcast; line -cord 
aerial for FM 

INTERMEDIATE FREQUENCY 
AM 455 kc. 
FM 91 inc. 

PHILCO TUBES (7) 12AU6, 12AU7,14F8, 6BJ6 ( 2 ) , 

19T8, 5006G, selenium recti- 
fier (2) 

©John F. Rider 
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In each chart, the first step is a master check for de- 

termining whether trouble exists in that section without 

going through the entire test procedure. 

Failure to obtain the "NORMAL INDICATION" in 

any given step indicates trouble within the circuit under test. 

After isolating the trouble to a single stage, the defect 

is located by: first, testing the tube; second, measuring 

tube electrode voltages; third, measuring circuit resistances; 

fourth, substituting condensers. The trouble revealed 

should be corrected before testing further. 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before it is turned on: 

1. Inspect both the top and the bottom of the chassis. 

Make sure that all tubes are secure in the proper sockets, 

and look for any broken or shorted connections, burned 
resistors, or other obvious sources of trouble. 

2. Measure the resistance between B+, test point C, 

and B-, test point B. When the ohmmeter test leads are 

connected in the proper polarity, the highest resistance 

reading will be obtained. If the reading is lower than 2500 

ohms, check condensers C103A, C103B, and C316 for 
leakage or shorts. The resistance value given is much 

lower than normal, and is not intended as a quality check 

of these condensers; the value given is the lowest at which 

the rectifier will operate safely while the voltage checks of 
Section 1 (power supply) are performed. 

Important! 
To avoid altering FM operation, special care should be 

used in replacing any part. Replacement parts should be 

placed in the same physical positions as the original parts; 
connections should be of the same length, and should be 
soldered to the same points. The placement or length of 
leads should not be altered. 

Section 1 

POWER SUPPLY 
For the tests in this section, use a d -c 

voltmeter. Connect the negative lead to B-, 
test point B; connect the positive lead to 
the test points indicated in the chart. The 
voltage readings given were taken with a 

20,000 -ohms -per -volt meter at a line voltage 
of 117 volts, a.c. 

Turn on the power, and set the volume 
control to minimum. Turn the tone control 
fully clockwise, and set the band switch to 
the broadcast position. 

If the "NORMAL INDICATION" is 

obtained in .step 1, proceed with the tests 
for Section 2 (audio circuits) ; if not, isolate 
and correct the trouble in this section. 

TROUBLE SHOOTING 

Fig. 1. Bottom View. Showing Section 1 Test Points 

STEP TEST POINT 
NORMAL 

INDICATION 
ABNORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 145v Trouble in this section. Isolate by the following tests. 

2 C 230v No voltage. 

Low voltage. 

High voltage. 

Defective: CR100, CR101. Open: C102, W100, R100, S100. 
Shorted: C103A, C101, C104, C100, C3135, C330*. 
Defective: CR100, CR101. Open: C103A. Shorted or leaky: 
C103B. 
Open: R101A, R101B, R102. 

3 D 205v No voltage. 
Low voltage. 
High voltage. 

Open: R101A. Shorted: C103B. 
Leaky: C103B. Shorted: C103C, C3161. 
Open: R101B, R102, R2065, T2005. 

4 E 160v No voltage. 
Low voltage. 
High voltage. 

Open: R101B. Shorted: C103C. 
Leaky: C103C. Shorted: C103D, C310*, C315*. 
Open: R102, R315*. 

5 A 145v No voltage. 
Low voltage. 

Open: R102. Shorted: C103D. 
Leaky: C103C. 

Listening Test: Abnormal hum may be caused by open C103A, C103B, C103C, or C103D. 

* This part, located in another section, may cause abnormal indication in this section. 

o John F. Rider 
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Section 2 TROUBLE SHOOTING 
AUDIO CIRCUITS 

For the tests in this section, use an audio -frequency signal 
generator. Connect the generator ground lead to B-, test 
point B; connect the output lead through a .1-mf. con- 
denser to the test points indicated in the chart. 

Set the volume control to maximum, and turn the tone 
control to the midpoint of its range. Set the band switch 

MODEL 50-1725 

to the broadcast position for test points A, C, and D, and 
to the phono position for test point E. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with the tests for Section 3 (i -f, detector, and 
a -v -c circuits) ; if not, isolate and correct the trouble in 
this section. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 
1 A 

E 
Loud, clear speaker output with 
weak generator input. 

Trouble in this section. Isolate by the following tests. 

2 C Clear signal with strong input. Defective: 5006G, LS200. Open: T200, R205, R206. Shorted: 
C206, C207, T200, C209. 

3 D Same as step ll. Defective: 19T8. Open: C204, R202, R203. Shorted: C203, 
C205 (rotate R204), C204, C208. 

4 A Same as step 1. Open: R200 (rotate through range), C200, C201, WS -1 (R). 
Shorted: C200, C201, C305D'. 

5 E Same as step 1. Open: WS -1 (R). 
Listening Test: Distortion may he caused by shorted or leaky C201 or C204. Distortion on strong signals may he caused by leaky or shorted C200. 

*This part, located in another section, may cause abnormal indication in this section. 

Fig. 2. Bottom View, Showing Section 2 Test Points 

Section 3 TROUBLE SHOOTING 
I -F. DETECTOR. AND A -V -C CIRCUITS 

AM Circuits 
For the following tests, use an r -f signal generator, with 

modulated output, set at 455 kc. Connect die generator 
ground lead to B-, test point B; connect the output lead 
through a .1-mf. condenser to the test points indicated in 
the chart. 

Set the volume control to maximum, and turn the tone 
control to the midpoint of its range. Set the radio -phono 
switch to the radio position, and rotate the tuning control 
until the tuning condenser is fully meshed. 

If the "NORMAL INDICATION" is obtained in step 
1, proceed with the tests for Section 4 (r -f and converter 
circuits) ; if not, isolate and correct the trouble in this 
section. 

To provide a complete i -f -amplifier check, test point A 
for this section is placed at the grid of the mixer in Section 
4; therefore, the effectiveness of step 1 as a master check is 
dependent upon the condition of certain parts in the mixer 
circuit. These parts are listed below under the "POSSIBLE 
CAUSE OF ABNORMAL INDICATION." 

o John F. Rider 
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MODEL 50-1725 

Section 3 (Cont.) TROUBLE SHOOTING 
I -F, DETECTOR, AND A -V -C CIRCUITS 

AM Chart 
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear speaker output with 
weak generator input. 

Trouble in AM circuits. Isolate by the following tests. 

2 C Loud, clear output with strong input. Defective: 6BJ6, (2nd i -f amplifier), 19T8 (diode section). 
Open: Z302, Z303, Z304, Z305, R307, R308, R309, R310, R311, 
WS -1 (F) . Shorted Z302, Z303, Z304, Z305, C314, C315, C316, 
C319. Misaligned: Z305. 

3 D Loud, clear output with moderate 
input. 

Defective: 6BJ6 (1st i -f amplifier). Open: R303, R304, R305, 
R306, Z300, Z301, Z302, Z303. Shorted or leaky: C308, C310, 
Z300, Z301, Z302, Z303. Misaligned: Z303. 

4 A Same as step 1. Defective: 12ÁU7. Open Z301, R301, R302, R4085, R4115, 
R412*, WS -1 (F). Shorted or leaky: C307, Z301. Misaligned: 
Z301. 

* This part, located in another section, may cause abnormal indication ill this section. 

FM Circuits 
r -f signal is the ability of this 

(see page 11). 
The parts which were found to be satisfactory for AM 

operation, with the exception of those indicated in the 
chart, will usually be satisfactory for FM operation. 

If the "NORMAL INDICATION" is obtained in step 1, 
proceed with the tests for Section 4 (r -f and converter cir- 
cuits) ; if not, isolate and correct the trouble in the FM 
circuits. 

an AM The following tests are also made with 
generator, using modulated output. 

Observe the instructions preliminary to the tests for the 
AM circuits, with these exceptions: Set the band switch to 
the FM position. Set the signal -generator frequency to 9.1 
mc., and detune to one side or the other until a satisfactory 
test signal is obtained. 

The best indication of satisfactory FM -detector operation 

FM Chart 

circuit to take the alignment properly 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 E Loud, clear speaker output with 
weak generator input. 

Trouble in FM circuits. Isolate by the following tests. 

2 C Loud, clear output with strong in- 
put.' 

Defective: 6BJ6 (2nd i -f amplifier), 19T8 (diode sections). 
Open Z304, C317, C318, C320, C321, C322, C323, R312, R313, 
R314, WS -1 (R) *. Shorted: Z304, C317, C318, C320, C321, 
C322, C323, C332, WS -1 (R) *. Misaligned: Z304. 

3 D Loud, clear output with moderate 
input. 

Defective: 6BJ6 (1st i -f amplifier). Misaligned: Z302. Short - 
ed: Z302. 

4 E Same as step 1. Defective: 14F8*. Open: Z300, R300, R4055, R410*, L407*, 
WS -1 (F). Shorted: C306, C420*, C328, Z300, WS -1 (F). 
Misaligned: Z300. 

* This part, located in another section, may cause abnormal indication in this section. 

C31T AND C316 
ARE LOCATED INSIDE 

230 

6.. 

C326 

TP -7ó47C 

Fig. 3. Bottom View. Showing Section 3 Test Points 

e John F. Rider 
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Section 4 TROUBLE SHOOTING 
R -F AND CONVERTER CIRCUITS 

AM Circuits 
For the tests in this section, with the exception of the 

oscillator test, use an AM r -f signal generator with modu- 
lated output. Connect the generator ground lead to B-, 
test point B; connect the output lead through a .1-mf. 
condenser to the test points indicated in the chart. 

Set the volume control to maximum, and turn the tone 
control to the midpoint of its range. Set the band switch 
to the broadcast position, and set the tuning control and 
the signal -generator frequency as indicated in the chart. 

If the "NORMAL INDICATION" is not obtained in 
step 1, isolate and correct the trouble in the AM circuits. 
If the trouble is not revealed by the tests for this section, 
check the alignment. 

FM Circuits 
The following tests are also made with an AM r -f signal 

generator, using modulated output. Observe the instruc- 
tions preliminary to the tests for the AM circuits with the 
following exceptions: 

Set the band switch to the FM position. 
If the "NORMAL INDICATION" is not obtained in 

step 1, isolate and correct the trouble in the FM circuits. 

I3400 

MODEL 50-1725 

Fig. 4. Bottom View. Showing Section 4 Test Points 

AM Chart 
STEP TEST POINT 

SIG. GEN. 
FREQ. 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 1000 kc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in AM circuits. Isolate by the follow - 
ing tests. 

2 C 
(Osc. test; 
see note 
below.) 

Tune through 
range. 

Negative 2 to 2.5 
volts. 

Defective: 12AU7 (osc. section). Shorted: C414, 
C415, C400, C405B, C417, L407. Open C414, 
C416, L408, L407, R412, R407, R406. 

3 A 1000 kc. Tune to signal. Same as step 1. Defective: 12AU7 (mixer section). Open: L400, 
L409, C418, R411, R408. Shorted: C400, C405A, 
C406, C417. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to B-, test point B; connect the prod end of the nega- 
tive lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 2 of 12AU7), test point C. Use a suitable meter range, 
such as 0-10 volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the 
chart (measured with 20,000 -ohms -per -volt meter) throughout the tuning range. 

FM Chart 
STEP TEST POINT SIG. GEN. 

FREQ. 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 G 100 mc. Tune to signal. Loud, clear speaker 
output with weak 
generator input. 

Trouble in FM circuits. Isolate by the follow - 
ing tests. 

2 E to F 
(Ose, test; 
see note 
below.) 

Tune through 
range. 

Negative 1 to 1.5 
volts. 

Defective: 14F8 (osc. section). Open: R409, 
L402, L406, L405, C412, R404, C410, R403. 
Shorted: C400, C400C, L406, C411, C412, C423, 
C424, C410, C409. 

3 D 100 mc. Tune to signal. Same as step 1. Defective: 12AÚ6. Open: L403, R402, R401, 
R400, C408, L404, C420, R410, R405, C413. 
Shorted: C403, C404, C407, C408, L404, C400B, 
C400, C420. 

4 G 100 mc. Tune to signal. Same as step 1. Open: C402, L401, C403. Shorted: L401, C400A, 
C400, C403. 

OSCILLATOR TEST: Connect the positive lead of a high -resistance voltmeter to est point F; connect the prod end of the negative 
lead through a 100,000 -ohm isolating resistor to the oscillator grid (pin 2 of 14F8) test point E. Use a suitable meter range, such as 
0-10 volts. Proper operation of the oscillator is indicated by negative voltage of approximately the value given in the chart (meas- 
ured with 20,000 -ohms -per -volt meter) throughout the tuning range. 

e John F. Rider 

www.americanradiohistory.com



PAGE 20- 194 PHILCO 

MODEL 50-1725 

CONDENSER SPRING 
56-2617 

OFF -ON SWITCH 
AND 

TONE CONTROL 

POINTER 
SPRING 

28-8953 

POINTER 
56-3179 

VOLUME 
CONTROL 

BAND SELECTOR 
AND 

PHONO SWITCH TUNING 
CONTROL DIAL CORD 

45- 8750(25FT. SPOOL) 
POINTER DIAL CORD A 

3/16" LOOP --. 
42 1/2 

CONDENSER DIAL CORD 

19 1/2" 
/ / 

Figure 5. Drive -Cord Installation Details 
-61111K 

REPLACEMENT 
PARTS LIST 

SECTION 1 

POWER SUPPLY 

Reference Symbol Description Service Part No. 

C100 Condenser, line by-pass, 100 mmf.... .62-110009001* 
C101 Condenser, line by-pass, .04 mf. 30-4119 
C102 Condenser, electrolytic, filter, 40 mf., 

200 v. 30-2568-28 
C103 Condenser, electrolytic, 4 -section 30-2568-24 

C103A Condenser, filter, 40 mf., 250 v. Part of C106 
C103B Condenser, filter, 40 mf., 250 v. Part of C106 
C103C Condenser, filter, 20 mf., 250 v. Part of C106 
C103D Condenser, filter, 10 mf., 250 v. Part of C106 

NOTE: Part numbers identißed by an asterisk (*) indicate general replacement Items. These num- 

bers moy not be identical with those on factory assemblies: also, the electrical values of some 

replacement items may differ from the values indicated in the schematic diagram and replacement 
parts list. The values substituted in any case are so chosen that the operation of the radio will be 

either unchanged or improved. When ordering replacements, use only the "Service Part No." 

SECTION 2 (Continued) 
AUDIO CIRCUITS 

Reference Symbol Description Service Port No. 

R202 Resistor, grid return, 10 megohms 66-6103340* 
R203 Resistor, plate load, 270,000 ohms 66-4273340* 
R204 Tone control (with on -off switch), 

4 megohms 33-5538-34 
R205 Resistor, grid return, 470,000 ohms 66-4473340* 
R206 Resistor, cathode bias, 220 ohms 66-1225340* 
T200 Transformer, audio output 32-8367 
WS -1 (R) Switch -wafer section Part of 42 -1874 -1 - 

C104 Condenser, r -f by-pass, 100 mmf. 62-110009001* 
CR100 Rectifier, selenium, dry disc 34-8003-1 
CR101 Rectifier, selenium, dry disc 34-8003-1 
I100 Lamp, pilot 34-2605* 
L100 Choke, filament, 100 microhenries 32-4143-4 
RIDO Resistor, current limiting, 50 ohms 33-1334 
R101 Resistor, 2 -section filter 33-3435-17 

R101A Resistor, filter, 180 ohms Part of R101. 
R101B Resistor, filter, 2500 ohms Part of R101 

R102 Resistor, filter, 2200 ohms 66-2224340 

S100 Switch, on -off Part of R204 
W100 Line cord and plug L2183* 
WS -1 (R) Switch -wafer section Part of 42 -1874 -1 - 

C300A 
C300B 
C301A 
C301B 
C302A 
C302B 
C303A 
C303B 
C305A 
C305B 
C305C 
C305D 

SECTION 2 C306 

AUDIO CIRCUITS C307 
C308 

C200 Condenser, d -c blocking, .02 mf. 61-0108* C309 
C201 Condenser, d -c blocking, .006 mf. 45-3500-7* C310 
C202 Condenser, bass compensation, .006 mf. 45-3500-7* C311 
C203 Condenser, by-pass, 100 mmf. 62-110009001* C312 
C204 Condenser, d -c blocking, .006 mf. 45-3500-7* C313 
C205 Condenser, tone compensation, .006 mf.. .45-3500-7* C314 
C206 Condenser, by-pass, 100 mmf. 62-110009001* C315 
C207 Condenser, tone compensation, .006 mí....45-3500-7* C316 
C208 Condenser, 51 mmf. 30-1224-2* C317 
C209 Condenser, cathode by-pass, 220 mmf. 62-122001001* C318 
J200 Socket, FM test 27-6180 C319 
J201 Socket, phono input 27-6126 C320 
LS200 Speaker 36-1610-2 C321 
R200 Volume control, 2 megohms (tap at C322 

1 megohm) 35-5535-17 C323 
R201 Resistor, bass compensation, 47,000 ohms 66-3473340* 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 

Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, shunt 
Condenser, i -f filter 
Condenser, i -f filter 

Part of Z300 
Part of Z300 
Part of Z301 
Part of Z301 
Part of Z302 
Part of Z302 
Part of Z303 
Part of Z303 
Part of Z305 
Part of Z305 
Part of Z305 
Part of Z305 

Condenser, plate decoupling (FM), .01 mf...61-0120* 
Condenser, plate decoupling (AM), .01 mf... 61-0120* 
Condenser, a -v -c by-pass, .01 mf. 61-0120* 
Condenser, r -f by-pass, 100 mmf. 62-110009001 
Condenser, plate decoupling, .004 mf. 61-0179* 
Condenser, r -f by-pass, .05 mf. 61-0122* 
Condenser, a -v -c filter, .01 mf. 61-0120* 
Condenser, r -f by-pass, .01 mf. 61-0120* 
Condenser, cathode by-pass, .01 mf. 61-0120* 
Condenser, screen by-pass, .01 mf. 61-0120* 
Condenser, plate decoupling, .01 mf. 61-0120* 
Condenser, i -f trimmer, fixed, 5 mmf..... Part of Z304 
Condenser, i -f trimmer, fixed, 68 mmf.... Part of Z304 
Condenser, plate decoupling, 100 mmf. 62-110009001* 
Condenser, r -f by-pass, 100 mmf. 62-110009001* 
Condenser, compensating, .01 mf. 61-0120* 
Condenser, decoupling, 2700 mmf. 60-20275404*' 
Condenser, electrolytic, FM -detector filter, 

2 mf., 50 v. 30-2417-7 

c John F. Rider 
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Reference 
C324 
C325 
C326 
C327 
C328 
C329 
C330 
C331 
C332 
L306 
R300 
R301 
R302 
R303 
R304 
R305 
R306 
R307 
11308 
11309 
R310 
R311 
11312 
R313 
11314 

SECTION 3 (Continued) 
I -F, DETECTOR, AND A -V -C CIRCUITS 

Symbol Description Service Part No. 

Condenser, r -f by-pass, .01 mf. 61-0120* 
Condenser, tuned i -f by-pass, .03 mf. 45-3500-1* 
Condenser, tuned i -f by-pass, .05 mf. 61-0170* 
Condenser, r -f by-pass, 100 mmf. 62-110009001' 
Condenser, r -f by-pass, 1500 mmf. 62-215001011 
Condenser, r -f by-pass, 100 mmf. 62-110009001* 
Condenser, filament by-pass, .01 mf. 61-0120* 
Condenser, r -f by-pass, .01 mf. 61-0120* 
Condenser, neutralization, 2.2 mmf. 30-1221-6 
Coil, tuned i -f by-pass 32-4061-2 
Resistor, plate decoupling, 10,000 ohms. 66-3103340* 
Resistor, plate decoupling, 10,000 ohms ...66-3103340* 
Resistor, grid return, 1 megohm... 66-5103340* 
Resistor, cathode bias, 47 ohms.... 66-0473340* 
Resistor, 
Resistor, 
Resistor, i 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

plate decoupling, 1000 ohms ...66-2103340 
a -v -c filter, 3.3 megohms 
solating, 68 ohms 

cathode bias, 68 ohms 
screen dropping, 10,000 ohms 
plate decoupling, 1000 ohms. 
a -v -c return, 330,000 ohms 
diode load, 47,000 ohms... 
isolating, 47,000 ohms.... ..... 66-3473340* 
isolating, 100,000 ohms 66-4103340* 
FM -detector load, 47,000 ohms 66-3473340* 

TC300A Tuning core 
TC300B Tuning core 
TC301A Tuning core 
TC301B Tuning core 
TC302A Tuning core 
TC302B Tuning core 
TC303A Tuning core 
TC303B Tuning core 
TC304A Tuning core 
TC304B Tuning core 
TC305A Tuning core 
T 305 Tuning core 
WS -1 (F) Switch -wafer section 
Z300 Transformer, FM 1st i -f 

Z301 Transformer, AM 1st i -f 
Z302 Transformer, FM 2nd i -f 

Z303 Transformer, AM 2nd i -f 
2304 Transformer, FM 3rd i -f 

Z305 Transformer, AM 3rd i -f 

* 

66-5333340* 
66-0683340* 
66-0683340* 
66-3103340* 
66-2103340* 
66-4333340* 
66-3473340* 

Part of Z300 
Part of Z300 
Part of Z301 
Part of Z301 
Part of Z302 
Part of Z302 
Part of Z303 
Part of Z303 
Part of Z304 
Part of Z304 
Part of Z305 
Part of Z305 

Part of 42-1874f 
32-4257 
32-4258 

32-4257-1 
32-4160-3 
32-4261-1 
32-4240-2 

SECTION 4 
R -F AND CONVERTER CIRCUITS 

C400 Condenser, tuning gang (3 -section FM, 
2 -section AM) 

C400A Condenser, trimmer, F.M aerial 
C400B Condenser, trimmer, FM r -f 
C400C Condenser, trimmer, FM osc 

C401 Condenser, aerial coupling (FM), 
100 mmf. 

C402 Condenser, aerial coupling (FM), 
100 mmf 

C403 Condenser 
C404 Condenser 
C405 Condenser 

C405A Condenser 
C405B Condenser 

C406 Condenser 
C407 Condenser 
C408 Condenser 
C409 Condenser 
C410 Condenser 
C411 Condenser 
C412 Condenser 
C413 Condenser 
C414 Condenser 
C415 Condenser 
C416 Condenser 
C417 Condenser 

1500 m 
C418 Condenser 
C419 Condenser 
C420 Condenser 

31-3724-3 
Part of C400 
Part of C400 
Part of C400 

62-110009001* 

62-110009001* 
, grid blocking, 51 mmf. 30-1224-2* 
, cathode by-pass, 100 mmf. 62-110009001* 
, trimmer assembly, 2 -section .31-6476-18 

, trimmer, AM aerial Part of C405 
, trimmer, AM osc. Part of C405 
, isolating, 10 mmf. 62-010009001 
, screen by-pass, 100 mmf 62-110009001* 
, blocking, 51 mmf. 30-1224-2* 
, by-pass, 1500 mmf. 
, blocking, 220 mmf. 
, by-pass, 51 mmf. 
, blocking, 220 mmf. 62-122001001* 
, cathode by-pass, 100 mmf. 62-110009001* 
, blocking, 100 mmf. 62-110009001* 
, by-pass, 220 mmf. 66-122001001* 
, isolating, .01 mf. 61-0120* 
, cathode by-pass, 
mf. 62-215001001 
, d -c blocking, 100 mmf. 62-110009001* 
, FM r -f by-pass, 100 mmf._ 62-110009001* 
, d -c blocking, 220 mmf. 62-122001001* 

62-215001011 
62-122001001* 

30-1224-2* 

SECTION 4 (Continued) 
R -F AND CONVERTER CIRCUITS 

Reference Symbol Description Service Part No. 

C421 Condenser, r -f by-pass, 100 mmf. 62-110009001* 
C422 Condenser, r -f by-pass, .02 mf. 61-0108* 
C423 Condenser, FM r -f by-pass, 100 mmf. 62-110009001* 
C424 Condenser, FM r -f by-pass, 100 mmf. 62-110009001* 

27-6214-1 
32-4033-11 

32-4158-1 
32-4061-2 
32-4061-2 
32-4159-1 
32-4061-2 
32-4018-5 
32-4221-1 
32-4061-2 
32-4061-2 

76-3583-12 

41-3791-1 
66-5103340* 
66-1103340* 
66-3153340* 
66-3103340* 
66-3153340* 
66-2153340* 
66-3333340* 
66-3153340* 
66-2153340* 
66-0683340* 
66-3103340' 
66-5103340* 

38-9942 

J400 Socket, FM aerial 
L400 Coil, AM aerial 
L401 Coil, FM aerial 
L402 Coil, r -f isolating (FM) 
L403 Coil, FM r -f plate load 
L404 Coil, FM r -f 
L405 Coil, FM osc. plate load 
L406 Coil, FM osc. 
L407 Coil, AM osc. 
L408 Coil, r -f isolating 
L409 Coil, r -f isolating 
LA400 Loop aerial 
PL400 Plug, wire and lug assembly, 

FM line -cord aerial 
R400 Resistor, grid return, 1 megohm 
11401 Resistor, cathode bias, 100 ohms 
R402 Resistor, screen dropping, 15,000 ohms 
R403 Resistor, plate decoupling, 10,000 ohms.. 
11404 Resistor, grid return, 15,000 ohms 
11405 Resistor, cathode bias, 1500 ohms 
R406 Resistor, plate load, 33,000 ohms 
11407 Resistor, grid return, 15,000 ohms 
R408 Resistor, cathode bias, 1500 ohms 
11409 Resistor, isolating, 68 ohms 
11410 Resistor, grid return, 10,000 ohms 
11411 Resistor, grid return, 1 megohm 

TB400 Terminal board, aerial 

MISCELLANEOUS 
Description Service Part No. 

Bracket -and -clip assembly, pilot lamp 76-3919 
Cabinet (less scale) 10751 

Back 54-7814 
Baffle, speaker 219-166 
Baffle -and -cloth assembly 40-7674 
Bezel 56-5855FCP 
Bin mechanism (L.H.) 76-3223-5 
Bin mechanism (R.H) 76-3223-6 
Dome 44 required) 45-6190 
Door pull 56-6493 
Frame, changer mounting 76-4104 
Grommet, changer mounting 54-4313 
Hinge (pair) 45-6036 
Knob (4 required) 54-4376 
Scale 54-5024 
Scale strap (2 required) 56-2234-2 
Scale strap, short 56-4756FE1 i 

Spring, bin mechanism (2 required) 56-4978 
Spring, changer mounting (6 required) 56-3043FA15 

Dial-backplate assembly 76-3918 
Drive cord (25 -ft. spool) 45-8750* 
Fastener, snap (diffusing panel) 28-4342FA3 
Panel, diffusing 54-7593 
Pointer 56-5630-2 
Spring, diffusing panel (2 required) 56-3841 
Spring, gang 56-2617 
Spring, pointer 28-8953 

Phono parts 
Condenser, blocking, .01 mf. 61-0120* 
Condenser, blocking, .05 mf. . 61-0122* 
Crystal -pickup -cartridge -and -needle assembly, 

Philco special 45-1609 
Crystal -pickup cartridge, P-30 35-2671-1 
Needle, for P-30 crystal 45-1597 

Shaft, drive (radio) 76-3479-1 
Bushing (2 required) 54-7512 

Socket assembly, pilot lamp 27-6233 
Socket, miniature (6BJ6) 27-6226 
Socket, miniature (19T8) 27-6703-5 
Socket, octal (5006G) 27-6174-4 
Washer, fiber, speaker mounting (4 required) 27-7467 
j- 42-1874 is a single -section wafer switch (band switch). 
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PAGE 20- 196 PHILCO 
MODEL 50-1725 

AM ALIGNMENT PROCEDURE 
Make alignment with loop aerial connected to radio. The AM alignment should be completed before the FM align- 

ment is made. 
DIAL POINTER-Calibration and pointer -index measurements are shown in figure 7. With tuning gang fully meshed, 
set pointer to index marker. 
'OUTPUT METER-Connect between terminal 3 of aerial terminal board TB400 and chassis. 
AM R -F SIGNAL GENERATOR-Connect as indicated in chart. Use modulated output. 
RADIO CONTROLS-Set volume control to maximum, turn tone control fully counterclockwise, and set band switch to 
broadcast position. 
OUTPUT LEVEL-During alignment, adjust signal -generator output to maintain output -meter indication below 1.25 volts. 

FM ALIGNMENT PROCEDURE 
Make AM Alignment First 

OUTPUT METER-Connect between terminal 3 of aerial terminal board úB400 and chassis. 
ALIGNMENT INDICATOR-Connect negative lead of 20,000 -ohms -per -volt meter to pin 2 of 19T8 tube; connect posi- 
tive lead to B-. Use 10 -volt range. 
AM R -F SIGNAL GENERATOR-Generator must have sufficient output to give a reading of 8.5 volts on alignment indi- 
cator. Connect ground lead to B-; connect output lead as indicated in chart. Use modulated output. 
RADIO CONTROLS-Set volume control to maximum, turn tone control fully counterclockwise, and set band switch to 
FM position. Allow radio and signal generator to operate for at least 15 minutes before making alignment. 
R-F-COIL-NOTE:Check resonance of coils L401, L404, and L406 by inserting each end of a powdered -iron tuning core such as Philco Part No. 56-6100, into the coils. If the signal strength increases when the iron end is inserted, compress the turns slightly. If the signal strength increases when the brass end is inserted, spread the turns slightly. If the signal strength decreases when either the iron or the brass end is inserted, no further adjustment is necessary. Do not spread or compress turns of coil excessively; only a small change is required at these high frequencies. 

f --DIAL BACKPLATE 

FM. BB90 97 94 9B 9B I00 10710E 106 108 

1111111I11t 11111111 

B.C. fio 10 [II] li JOli I/li 

o 
-o 

140 Ifi 

IIIIIIII1111111111ThI1T1T1T1T111T11I11111I111I111 II tIT111111111T11ITI111I1 Il11T1TIT11I1111111III 

I11TItITI 

IIITlI1Tl1 

2 I 13 4 5 I 6 I 7 8 I 9 I 

INDEX MARK 
11 36,% 

FROM EDGE OF DIAL BACKPLATE TO INDEX MARK 
Figure 7. Dial-Ilackplate Calibration Measurements 
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PAGE 20-19%200 PHILCO 

MODEL 50-1725 
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GE 20-203,204 PHILCO 

.IODE 50-1726 

AM ALIGNMENT CHART 

STEP 
SIGNAL GENERATOR RADIO 

ADJUST CONNECTIONS 
TO RADIO 

DIAL 
SETTING 

DIAL 
SETTING 

SPECIAL INSTRUCTIONS 

1 Through .1-mf, condenser 
to terminal 1 of aerial 
terminal panel, TB400. 

455 kc. 540 kr. Adjust. in order given, for maximum output. C302B-3rd i -f sec. 

C301D-2nd i -f sec. 

C300D-1st i -f sec. 

TC300A-lst i pri. 

2 Radiating loop (see note 
below). 

580 kc. 580 kc. Adjust for maximum while rocking tuning control. 
C404B-Osc. (series) 

3 Same as step 2. 1700 kc. 1700 kc. Adjust for maximum. C404A-Osc. (shunt) 

4 Same as steo 2. 1500 kr. 1500 kc. Adjust for maximum. C403-Aerial 

5 Same as step 2. 580 kc. 580 kc. Adjust for maximum while rocking tuning control. C404B-Osc. (series) 

6 Repeat steps 2, 3, and 4 until no further improvement is obtained. 

4.' 

II 

RADIATING LOOP: Make up a six -to -eight turn, 6 -inch -diameter loop, using insulated wire: connect to signal -generator leads and place near 
radio loop. 

FM ALIGNMENT CHART 

Figure 8. Top View, Showing AM Trimmer Locations TP -5132 - 

STEP 

1 

2 

SIGNAL GENERATOR RADIO 

CONNECTIONS 
TO RADIO 

DIAL 
SETTING 

DIAL 
SETTING 

SPECIAL INSTRUCTIONS 
ADJUST 

ALIGNMENT SLOT 
Through .1-mf, condenser 
to grid of 1st i -f amp(., 

9.1 mc. 88 mc. Adjust for maximum signal strength, as indicated by 
d -c voltmeter. Repeat until no further increase is 

C302A-Det. balance R 2 01 

6BA6 (top plate of trim- obtained. After this step, do no disturb anyof these TC302A-Der, pri. 
t Ì 

mer C300B'). settings except that of C302Á, as directed in step 3. C301B-2nd r-( sec. _ , 5100 

C301A-2nd i -f pri. - s 

Through 9.1 88 Adjust for maximum. After this step, do disturb 
, 

.l mi. condenser 
to mixer grid (pin 8) of 

mc. mc. not 
either o1 these settings. 

C300B-1st i f sec. i 
Lif 

4i;, 
ti I }/ 77.../' 

t 

- 

ÿ 
7F8, C300Á-lst i f pri. } 

(t--~`-- 
i' 

J 
6J56T 

3 Same as step 2. 9.1 mc, 88 mc, Double-check the adjustment of C302A to make cer- 
7F8 ` 

tain that audio output is at minimum. Use output 
meter. The setting is critical; adjust carefully, 

C302A-Det. balance (/ f4t ^ I ' - UM - 7X7 . 

4 Adjust for To FM aerial terminal 
(terminal 4 of J400). 

105 mc. 105 mc. maximum. C400H-Osc. 
* O c 

1 ' t 
6V6GT 6V6GT 5ÁZ4 6Ba6s' > 

t. 
5 Same as step 4. 105 mc. 105 mc. Adjust for maximum while rocking tuning control. C400G-R.f. 

6 Same as step 4. 105 mc. 105 mc. Adjust for maximum, C400E-Aerial - .r 

7 Same as step 4. 92 mc. 92 mc. Adjust L403 for maximum (see R -F COIL NOTE above). L403-(Osc. tracking) 

8 Same as step 4. 92 mc. 92 mc. Adjust L401 for maximum while rocking tuning con- L401 R-f tracking) 
FOR LOCATION 

trol (see 13-F COIL NOTE above). SEE F I G. 5 

Same as step 4. 92 mc. 92 mc. Adjust L400 for maximum (see R -F COIL NOTE above). L400-(Aerial tracking) 9 

Repeat steps 4 through 9 until no further increase is obtained. 10 

Make this connection by sliding a piece of flattened wire solder down through alignment slot (see figure 9) in top of i -f transformer can. Figure 9. Top View, Showing FM Trimmer Locations TP -5132 

©John F. Rider 
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PHILCO PAGE 20-205 

DIAL CORD 45-8750 (25 -FT SPOOL) 
33 7/8" 

SPRING 1/4 412 
POINTER 
56-3179 FCP 

MODEL 50-1726 

ALIGNMENT PROCEDURE 
When the complete AM and FM alignment is to be made, the AM alignment should be maue FIRST; if AM 

alignment is not required, the FM alignment alone may be made. 

ALIGNMENT OF AM CIRCUITS 
DIAL POINTER: With tuning condensers fully meshed, dial pointer must coincide with index mark at low -fre- 
quency end of dial. (See "CALIBRATING DIAL BACKPLATE," page 2.) 
OUTPUT METER: Connect between No. 3 terminal (voice -coil connection_) of aerial terminal panel and chassis. 
AM R -F SIGNAL GENERATOR: Connect ground lead to chassis, and output lead as indicated in chart. Use 
modulated output. 
OUTPUT LEVEL: During alignment, signal -generator 
1.5 volts, as read on output meter. 
CONTROLS: Set band switch to broadcast position. 
counterclockwise. Set signal -generator frequency and 

output must be attenuated to maintain radio output below 

Set volume control to maximum, and tone control fully 
radio tuning dial as indicated in chart. 

ALIGNMENT OF FM CIRCUITS 
Make AM alignment (if required) first. 

OUTPUT METER: Connect as for AM alignment (this meter is used only in step 3). 
D -C METER: Connect 20,000 -ohms -per -volt meter across 2-mf. condenser, C327, in FM -detector circuit-negative 
lead to pin 6 of 7X7 tube, and positive lead to chassis. Use 10 -volt range. 
AM R -F SIGNAL GENERATOR: Use modulated output for entire alignment. Generator 'must have sufficient 
output to give reading of approximately 9 volts on d -c meter, and signal should be attenuated during alignment 
to keep meter at this value. Connect generator ground leid to chassis, and output lead as indicated in chart. 
VOLUME AND TONE CONTROLS: Same as for AM alignment. 
RADIO BAND SWITCH, RADIO DIAL, AND SIGNAL -GENERATOR DIAL: Set as indicated in chart. Allow 
radio and generator to warm up for 15 minutes before starting alignment. 
R -F COIL NOTE: When making the tracking adjustments, the resonance of the circuits using coils L400, L401, 
and L403 may be checked with a powdered -iron tuning core such as Part No. 56-6100. If the signal strength 
(meter reading) increases when the iron end is placed in, or near, the coil, compress the turns slightly. If the 
threaded brass end causes an increase in signal strength, spread the turns. Do not compress or spread the turns 
excessively; only a small change is required at these frequencies. 

28-8953 

/2 TURN 

5TURNS 

Figure 7. Drive -Cord Installation Details TP -4058E 

o John F. Rider 
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PAGE 20-206 PHILCO 

I`:ODEL 50 -172 6 

Circuit Description 
Philco Radio -Phonograph Model 50-1726 contains 

an 11 -tube superheterodyne and a Model M-20 Philco 
Automatic Record Changer. 

A low -impedance loop aerial within the cabinet nor- 
mally provides adequate signal pickup on the standard 
broadcast band. In most locations, the built-in FM 
dipole aerial provides satisfactory FM reception. In 
areas where FM signals are weak, an outdoor dipole 
aerial, such as Philco Part No. 45-1462, will provide 
additional pickup. To increase the pickup on both 
bands, use the Philco Aerial Coupler, Part No. 76- 
2353-1, with the outdoor dipole aerial. For increased 
pickup on the standard broadcast band only, the coup- 
ler may be used with an external aerial of the single - 
wire type, such as Philco Part No. 45-1494. 

The r -f stage (FM only) and converter stage are 
mounted on a separate chassis, for improved perform- 
ance at high frequencies. A 6AU6 high -frequency pen- 
tode is used in the r -f stage, and a 7F8 high -frequency 
double triode is employed as a converter. 

Two transformer -coupler i -f stages are used. The 
transformers have two sets of windings; one set is tuned 
to 455 kc., for AM operation, and the other set is tuned 
to 9.1 mc., for FM operation. A 6BA6 high -frequency 
pentode is used in the first i -f stage. The pentode sec- 
tion of a 7R7 duo -diode, pentode functions as the sec- 
ond i -f amplifier; one diode of this tube is used for AM 
detection, while the other diode provides a.v.c. 

The dual -diode section of a 7X7 is employed in the 
FM ratio -detector circuit; this circuit has good noise - 
reducing properties and an excellent tuning character- 
istic. 

The triode section of the 7X7 functions as the first 
audio stage. A 6J5GT triode operates as a plate -and - 
cathode -loaded phase inverter, driving two 6V6GT out- 
put amplifiers, in push-pull operation. Tone fidelity is 
obtained by the use of inverse feedback in the audio 
system; feed-back voltage is taken from the secondary 
of the output transformer. 

The Philco Electronic Scratch Eliminator, for phono 
operation, may be switched on or off, as required. The 
pentode section of a 7E7 functions as a variable shunt 
capacitance at the phono -input circuit; at low signal 
levels, a controlled portion of the higher audio fre- 
quencies is by-passed to ground. The grid bias of the 
reactance tube controls the effective capacitance, which 

MODEL 50-1726 

SPECIFICATIONS 

CABINET Wood, mahogany or light 
finish 

CIRCUIT , .11 -tube superheterodyne 

FREQUENCY RANGES 
Broadcast 540-1720 kc. 
FM 88-108 mc. 

AUDIO OUTPUT 7 watts 

OPERATING VOLTAGE 105-120 volts, 60 cycles, a.c. 

POWER CONSUMPTION 
Radio 110 watts 
Phonograph 125 watts 

AERIALS Built-in loop and FM cabinet 
dipole; external aerial also 
may be used 

INTERMEDIATE 
FREQUENCIES 

AM 455 kc. 
FM 9.1 mc. 

PHILCO TUBES (11) ... 6AU6, 7F8, 6BA6, 7R7, 7X7, 
6J5GT, 6V6GT (2) , 7E7, 
7F7, 5AZ4 

PHONOGRAPH Philco Automatic Record 
Changer, Model M-20 (for 
service information, refer to 
service manual PR -1731) 

TP -5849 

©John F. Rider 
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PHILCO PAGE 20- 207 

becomes maximum with low bias, and minimum with 
high bias. This control bias is developed by the audio 
signal itself; a proportionate amount of the signal is 
taken from the pickup output, amplified by each triode 
section of the 7F7, and rectified by the diode section of 
the 7E7. 

Philco TROUBLE -SHOOTING Procedure 
For rapid trouble shooting, the radio circuit is divided 

into four sections, as follows: 

Section 1-the power supply 
Section 2-the audio circuits 
Section 3-the i -f, detector, and a -v -c circuits 
Section 4-the r -f and converter circuits 

Test points are specified for each section, and are 
indicated in the sectionalized schematic diagram. The 
trouble -shooting procedure given for each section in- 
cludes a simplified test chart and a bottom view of the 
chassis showing the locations of the test points and the 
components of that section. 

In each chart, the first step is a master check for 
determining whether trouble exists in that section, 
without going through the entire chart. 

Failure to obtain the "NORMAL INDICATION" in 
any given step indicates trouble within the circuit under 
test. 

After isolating the trouble to a single stage, the defect 
is located by: first, testing the tube; second, measuring 
tube electrode voltages; third, measuring circuit resist - 

CALIBRATING 
When the radio chassis has been removed from the 

cabinet, dial calibration and alignment points may be 
marked on the dial (chassis) backplate at the end of 
the pointer with a pencil. The method of measuring 

DIAL BACK PLATE 

INDEX MARK 

MODEL 5O-1726 

ances; fourth, substituting condensers. The trouble re- 
vealed should be corrected before testing further. 

Preliminary Checks 
To avoid possible damage to the radio, the following 

preliminary checks should be made before connecting 
the radio to a source of power: 

1. Inspect the top and bottom of the chassis. Make 
sure that all tubes are secure in the proper sockets, and 
look for any broken or shorted connections, burned 
resistors, or other obvious indications of trouble. 

2. Measure the resistance across condenser C102 (see 
figure 2). When the ohmmeter test leads are connected 
in the proper polarity, the highest resistance reading 
will be obtained. If the reading is lower than 3500 
ohms, check condensers C102 and C103B for leakage 
or shorts. 

The resistance value above, which is much lower than 
normal, does not represent a quality check of these con- 
densers; the value given is the lowest at which the 
rectifier will operate safely while the voltage tests of 
Section 1 (power supply) are performed. 

Important! 
To avoid altering FM operation, special care should 

be used in replacing any part. Replacement parts should 
be placed in the same physical locations as the original 
parts; connections should be of the same length, and 
should be soldered to the same points. The placement 
or length of leads should not be changed. 

DIAL BACKPLATE 
for these points is illustrated in figure 1. 

With the tuning gang fully meshed, the pointer 
should be adjusted on the dial -drive cord to coincide 
with the index mark. 

FREQUENCY MODULATION 
89 91 93 95 97 99 101 103 105 107 

1 1 1 1 1 1 A I 1- 1 1 1 

i8 90 92 94 96 98 100 102 104 106 108 

STANDARD ROADCA S T 
.ouc 

Q I I I I 0 1 1 1 111111 QI I I III I IIQ 1 1 1 1 1 1 1 1 1 0 1 1 1 I I 1 1 1101 1 11 111110111111111 

5 5 60 70 80 100 120 140 170 

YIIII1I1I1r1l 1111111 11 I l i niliII. U(1111 111111 T¡IP IIIII 

2 3 4 
I 

I 
'1711 'PEP TIT TIT TIT1 Ills,, 111III' 

5 6 7 8 

Figure 1. Dial-Backplate Calibration Measurements TP -6503 

©John F. Rider 
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PAGE 20- 208 PHILCO 

MODEL 50-1726 

Section 1 TROUBLE SHOOTING 
POWER SUPPLY 

CAUTION: Do not turn on the power with the 
speaker disconnected, or the set may be damaged. 

Make the tests for this section with a d -c voltmeter, 
connecting the leads between the chassis, test point C, 
and the test points indicated in the chart. The voltage 
readings given were taken with a 20,000 -ohms -per -volt 
meter, at a line voltage of 117 volts, a.c. 

Set the volume control to minimum, and the tone 
control fully counterclockwise. Set the band selector - 
phono switch to the broadcast position. 

Follow the steps in the order given. If the "NOR- 
MAL INDICATION" is obtained in step 1, proceed 
with the tests for Section 2 (audio circuits); if not, iso- 
late and correct the trouble in this section. 

STEP TEST 
POINT 

NORMAL 
INDICATION 

ABNORMAL 
INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A 195v Trouble in this section. Isolate by the following tests. 

2 B 300v No voltage. 
Low voltage. 

High voltage. 

Defective: 5AZ4. Open: S100, T100. Shorted: C102. 
Defective: 5AZ4. Shorted: C103B, C310*, C411*. 
Leaky: C102. Open: C102, L100. 
Shorted: L100. Open T2005. 

3 A 195v No voltage. 
Low voltage. 
High voltage. 

Open: R100. Shorted: C103A, 0311*. 
Leaky: C103A, C311*. Changed resistance: R100. 
Open: T200*. 

4 D Negative 27v No voltage. 
High voltage. 

Open: R101. 
Open: R102. 

Listening Test: Abnormal hum and instability may be caused by open C103A or C103B. 

This part, located in another section, may cause abnormal indication in this section. 

# 1 6V6GT #2 6V6GT SA Z4 

Figure 2. Bottom View, Showing Section 1 Test Points TP -5328A-1 

©John F. Rider 
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PHILCO PAGE 20-209 

Section 2 TROUBLE SHOOTING 
AUDIO -AMPLIFIER TESTS 

AUDIO CIRCUITS 

Use an audio -frequency signal generator. Connect 
the generator ground lead to the chassis, test point C, 
and connect the output lead through a .1-mf. condenser 
to the test points indicated in the chart. 

Set the volume control to maximum, and the tone 
control fully counterclockwise. Set the band (wafer) 

MODEL 50-1726 

switch to the broadcast position. Make çertain that 
the scratch -eliminator switch is turned off (two -position 
switch turned counterclockwise). If the "NORMAL 
INDICATION" is obtained in steps 1 and 6, proceed 
with the scratch -eliminator tests; if not, isolate and 
correct the trouble in the audio -amplifier circuits. 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with 
weak signal input. 

Trouble in audio -amplifier circuits. Isolate by the following 
tests. 

2 B 
(Remove 6J5GT) 

Clear signal with strong 
signal input. 

Defective: 6V6GT(#1), LS200. Open: C206, R211, T200. 
Shorted or leaky: C206, C209. 

3 I) 
(6J5GT removed) 

Same as step 2. Defective: 6V6GT(#2). Open: C207, R212. Shorted or 
leaky: C207. 

4 E 
(Replace 6J5GT) 

Loud, clear signal with 
moderate signal input. 

Defective: 6J5GT. Open: R208, R209, R207, R210. Shorted 
or leaky: C205, C204. 

5 A Same as step 1. Defective: 7X7. Open: R200 (rotate through range), C202, 
R205, R206. Shorted: C203. 

6* F Loud, clear signal with 
weak signal input. 

Open: R230, WS -2(R). 

Listening Test: Distortion may be caused by leaky C202, C205, C206, or C207; or by open R205, C207, C211, or C212. 

*For this step, set hand (wafer) .witch tu phi)». 

Figure 3. Bottom View, Showing Section 2 Test Points TP -6456-1 

©John F. Rider 
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MODEL 50-1726 

Section 2 (Conti TROUBLE SHOOTING 
SCRATCH -ELIMINATOR TESTS 

Set the tone control fully counterclockwise. Turn 
the band (wafer) switch to the phono position. For 
all steps except 1(b), set the volume control to maxi- 
mum; for this step, adjust the volume control as directed 
in the chart. 

Turn the scratch eliminator on or off as indicated in 
the chart. (The scratch eliminator is on when the two - 
position switch is turned clockwise.) 

Connect an output meter across the primary of the 
output transformer, T200. 

IMPORTANT! For all steps except step 4, use the 
'0 -10 -volt output -meter range; for step 4 only, use the 
0 -50 -volt range. If the proper ranges are not used, 
erroneous readings will result. 

Connect the ground lead of an audio signal generator 
to the chassis, test point C, and connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. Set the generator for 5000 cycles. Adjust 
the generator output as directed in the chart. 

If normal operation is indicated by the tests in step 1, 

(a) and (b), proceed with the tests for Section 3 (i -f, 
detector, and a -v -c circuits); if not, isolate and correct 
the trouble in the scratch -eliminator circuits. 

NOTE: For steps 2, 3, and 4, connect the positive 
lead of a 20,000 -ohms -per -volt, d -c voltmeter to the 
chassis, test point C; connect the prod end of the nega- 
tive lead through a 100,000 -ohm isolating resistor to 
the "VOLTMETER" test points indicated in the chart. 

STEP TEST 
POINT SIG. GE.N. OUTPUT VOLT- 

METER SPECIAL INSTRUCTIONS POSSIBLE CAUSE OF 
ABNORMAL INDICATION 

1(a) 

1(b) 

F 

F 

Adjust for 10v output- 
meter reading, with 
scratch -eliminator off. 

Same as for 1(a). 

Turn scratch eliminator on; out - 
put voltage should drop to 6.5v 
(approx.). 

Reduce volume control to obtain 
output -meter reading of lv. In- 
crease generator output for out- 
put -meter reading of 10v. Turn 
scratch eliminator on; output 
voltage should not drop below 
8.8v (approx.). 

Trouble in scratch -eliminator cir- 
cuits. Isolate by the following tests. 

2 G See SPECIAL IN- 
STRUCTIONS. 

H With scratch eliminator on, in- 

crease generator output for volt- 
meter reading of 8.8v, negative; 
failure to obtain this value indi- 
cates trouble. 

Defective: 7F7, 7E7 (diode section), 
WS -3(R). Open R224, R222, R226, 
R228, C217, S200. 

3 G Same setting which pro- 
duced 8.8v reading in 
step 2, with scratch 
eliminator on. 

J With scratch eliminator on, volt- 
age at point J should be 2v, 

negative. 

Open: R220, R219, R217. Shorted: 
C213, C214, C212. 

4 F Same as step 2. H With scratch eliminator on, volt- 
age at point H should be approx. 
28v, negative. 

Defective: 7F7. Open: C210, C216, 
R214, R215, R223. Shorted or leaky: 
C216. 

5 F Adjust for 10v output- 
meter reading, with 
scratch eliminator off. 

Turn scratch eliminator on; out- 
put voltage should drop to 6.5v 
(approx.). 

Defective: 7E7 (pentode section). 
Open: R221, R216, R218, C211, 
C212. Shorted: C211, C212. 

©John F. Rider 
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MODEL 50-1726 

Section 3 TROUBLE SHOOTING 

I -F, DETECTOR, AND A -V -C CIRCUITS 

AM CIRCUITS 

Use an r -f signal generator, with modulated output, 
set at 455 kc. Connect the generator ground lead to 
the chassis, test point C, and connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

Set the volume control to maximum, and the tone 
control fully counterclockwise. Set the band (wafer) 
switch to the broadcast position. Turn the tuning con- 
densers to full -mesh position. 

1t the "NORMAL INDICATION" is obtained in 

step 1, proceed with the tests for the FM circuits, or 
the tests for Section 4 (r -f and converter circuits); if 

not, isolate and correct the trouble In the AM circuits. 

Since the circuit location of test point A for this 
section is in Section 4, the effectiveness of step 1 as a 

master check is dependent upon the condition of certain 
parts in Section 4; these parts are listed below under 
"POSSIBLE CAUSE OF ABNORMAL INDICATION." 

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak 
signal input. 

Trouble in AM circuits. Isolate by the following tests. 

2 B Loud, clear signal with strong 
signal input. 

Defective: 7R7. Open: R309, R310, R312, L302A, L302C, L302D, 

R313, R314, R316, C325, C317, WS -3(R). Shorted: C317, C318, 

C321, C322, C323, C324, C320, C3028. Misaligned: Z302. 

3 D Loud, clear signal with mod- 
crate signal input. 

Defective: 6BA6. Open: R302, R305, R308, R306, L301A, L301B, 
L301C, L301D, C301A, C301C, C301D. Shorted: C308, C301C, 

C301D, C309, C313, L301C, L301D, C300D. Misaligned: Z301. 

4 A Loud, clear signai with weak 
signal input. 

Defective: 7F8*. Open: R4065, R4055, L406*, C300C, L300C, 
L300D, C300D, R300, WS -4(R), WS -4(F). Shorted: C300C, L300C, 
C303, C304, L300D. Misaligned: Z300. 

Thi part, located in another section, may cause abnormal indication in this section. 

FM CIRCUITS 

These tests are also made with an AM r -f signal gen- 

erator, using modulated output. 

Set the band (wafer) switch to the FM position, and 

follow the instructions preliminary to the tests for the 

AM circuits, with these exceptions: set the signal -gener- 

ator frequency to 9.1 mc., and detune to one side or 

the other until a satisfactory test signal is obtained. 

The best indication of satisfactory FM -detector oper- 

ation is the ability of this circuit to take the alignment 
properly (see page 14). 

If the "NORMAL INDICATION" is obtained in 

step 1, proceed with the tests for Section 4 (r -f and 

converter circuits); if not, isolate and correct the trouble 
in the FM circuits. 

©John F. Rider 
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STEP TEST 
OINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION 

1 A Loud, clear signal with weak 
signal input. 

Trouble in FM circuits. Isolate by the following tests. 

2 B Loud, clear signal with strong 
signal input. 

Open: L302B, C302A, C328, C329, R315, R318, C325, R317, WS -3(R). 
Shorted: L302Á, C319, C302A, C328, L302E, C329, C330, C331, C332. 

3 D Loud, clear signal with mod- 
erate signal input. 

Defective: 6BA6. Open: R302, R305, C308, R306, L301A, L301B, 
L301C, L301D, C301A, C301C, C301D. Shorted: C308, C301C, C301D, 
C309, C313, L301C, L301D, C300D. Misaligned: Z301. 

4 A Loud, clear signal with weak 
signal input. 

Open: WS -4(R), WS -4(F). 

C300 IS LOCATED 
IN Z300 

C319 
C320 LOCATED IN 
C328 -Z302 
C329 

C311 
C312 / 

Figure 4. Bottom View, Showing Section 3 Test Points 

6J5GT 

TP -6457-1 
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PHILCO PAGE 20- 213 

Section 4 TROUBLE 
For the following tests, with the exception of the 

oscillator tests, use an AM r -f signal generator, with 
modulated output. Connect the generator ground lead 
to the chassis, test point C, and connect the output lead 
through a .1-mf. condenser to the test points indicated 
in the chart. 

Set the radio volume control to maximum, and the 
tone control fully counterclockwise. 

Set the band (wafer) switch, tuning control, and 
signal -generator frequency as indicated in the chart. 

OSCILLATOR TESTS (AM AND FM CIRCUITS) : 

MODEL 50-1726 

SHOOTING 
Connect the positive lead of a high -resistance d -c volt- 
meter to the chassis, and connect the negative lead 
through a 100,000 -ohm isolating resistor to the 7F8 

oscillator grid (pin 1), test point B. Use a suitable 
range, such as 0-10 volts. Proper operation of the 

oscillator is indicated by negative voltages of approxi- 
mately the values given in the chart (measured with 

20,000 -ohms -per -volt meter), throughout the tuning 
range. 

If the "NORMAL INDICATION" is not obtained 

in step 1 of both the AM and the FM test charts, isolate 

the trouble by following the remaining steps. 

AM CIRCUITS 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

BAND 
SWITCH 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

1 A 1000 kr. Broadcast Tune to sig- 
nal. 

Loud, clear sig- 
nal with weak 
signal input. 

Trouble in AM circuits. Isolate by the 
following tests. 

2 

(Ose. test; 
see note 
above.) 

B Broadcast Tune through 
range. 

Negative 1.5v to 
3.5v. 

Defective: 7F8. Open: R304*, C405, 
C404B, C408, L404, R402, WS -2(F), 
WS -2(R), WS -1(F), WS -3(F), WS -3- 

(R). Shorted: C405, C404A, C400E, 
C404B, C408. 

3 1000 kc. Broadcast Tune to sig. 
nal. 

Loud, clear sig- 
nal with weak 
signal input. 

Open: LA400, R401, L402, C402, C413, 
WS -1(R). Shorted: L402, C400D, C403. 

Listening Test: Distortion may be caused by open R401 or R307*. 

Hum and instability may be caused by open C312* or R3015. 

This part, located in another section, may cause abnormal indication in this section. 

FM CIRCUITS 

Observe the instructions preliminary to the tests for 
the AM circuits, with the following exception: After 
tuning the signal generator and the radio to 95 mc., 

detune one or the other until a satisfactory test signal 
is obtained. 

STEP TEST 
POINT 

SIG. GEN. 
FREQ. 

BAND 
SWITCH 

RADIO 
TUNING 

NORMAL 
INDICATION 

POSSIBLE CAUSE OF ABNORMAL 
INDICATION 

1 D 95 me. FM Tune to sig- 
nal. 

Loud, clear sig- 
nal with weak 
signal input. 

Trouble in FM circuits. Isolate by the 
following tests. 

©John F. Rider 
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Section 4 (cont.) TROUBLE SHOOTING 

STEPTEST l'OINT 
SIC. GEN. 

FREQ. 
BAND 

SWITCH 
RADIO 

TUNING 
NORMAL 

INDICATION 
POSSIBLE CAUSE OF ABNORMAL 

INDICATION 

2 

(Ose. test; 
see note 
above.) 

B FM Tune through 
range. 

Negative lv. Defective: 7F8. Open: L403, WS -2(F), 
WS -2(R), WS -1(F), WS -3(F), WS -3 - 
(R). Shorted: L403, 04000, C400H. 

3 I) 95 me. FM Tune to sig- 
nal. 

Loud, clear sig- 
nal with weak 
signal input. 

Defective: 6AU6. Open: L400, L405, 
R400, R403, R404, C409, L401, WS -1 - 
(R). Shorted: L400, C400A, C400F, 
C407, C409, C410, C411, L401, C400B, 
C400G. 

A D 
2 3 -1- , 

1 TB400 1 2, 400 bOh O Ó \'%g WS -5(R O® 
402 

_ _ L404 \ 
C4048 C 404A ir-' - WS -4 C403 B 

C4 00 C 
R402\ = 

L 403 emit* -` 
I 11 .' . /\ó í( -3 

Li N .! ;WS 

Oo 

Ó C V 
Nt \\' rp,j,, 

1 r li, 8 4 a __- , ., 3 Ctm 
l 

g.., 2` o o ,: WS -2l ilo O o/ L4 .-,., a 
s v oV C D p p 1 

o - v 
© 
m u R40 

Nr ) á OI ., 40 u 1 O 
'40 / Ne 

O 
,,WS- 

,L40 . - J 
C400A 

0 
Q C400 

v 6AU6 

Figure 5. Bottom View, Showing Section 4 Tost Points 
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SYMBOLIZATION 

The components in the radio circuit are symbolized according to the types of parts and 

are located. The prefix letter of the symbol designates the type of part, as follows: 

Condenser L -choke or coil LS -loud -speaker S -switch 
1 -pilot lamp LA -loop aerial R -resistor T -transformer 

The number of the symbol, except when the number is less thou 100, designates the 

follows: 
100 -series components are in Section 1 - the power supply 
200 -series components are in Section 2 - the audio circuits 
303 -series components are in Section 3 - the 1-f amplifier, detector, and a -v -c circuits 

400 -series components are in Section 4 - the r -f and converter circuits 

MODEL 50-1726 

the sections of the radio in which the parts 

WS -wafer (band selector -phono) switch 
Z -electrical assembly 

section in which the part is located, as 

REPLACEMENT 
PARTS LIST 

NOTE: Parts marked with an asterisk (') are general replacement items. These numbers 

may not be identical with those on factory assemblies: also, the electrical values of some 

replacement items may differ Irom the values indicated in the schematic diagram and parts 

list. The values substituted in any case are so chosen that the operation of the radio will be 

either unchanged or improved. When ordering replacements, use only the 'Service Part No." 

SECTION 1 

POWER SUPPLY 

Reference Symbol Description Service Part No. 

C100 Condenser, line filter, .01 mf. 30-1226-1 

C101 Condenser, line filter, .01 mf. 30-1226.1 

C102 Condenser, electrolytic, input filter, 
20 mf., 450v 30.2568.8 

C103 Condenser, electrolytic, 2 -section 30-2556 

C103Á Condenser, filter, 10 mf., 450v Part of C103 

C103B Condenser, filter, 25 mf., 450v Part of C103 

1100 Lamp, pilot 34-2064 

I101 & 1102 Lamp, pilot 34-2064 

1100 Socket, phono power 27-6200 

L100 Speaker, field Part of LS200 

R100 Resistor, filter, 15,000 ohms 66-3155340 

R101 Resistor, bias divider, 680,000 ohms 66-4683340' 
R102 Resistor, bias divider, 330,000 ohms 66-4333340' 
5100 Switch, on -off Part of R201 

T100 Transformer, power 32-8248 

W100 Power cord and plug 41-3755-20 

WS -5 (R) Switch -wafer section, phono power..Part of 42-1803-2f 

SECTION 2 
AUDIO CIRCUITS 

C200 Condenser, tone compensation, 
100 mmf. 60-10105407' 

C201 Condenser, tone compensation, .006 mf ....45-3500.7' 
C..202 Condenser, d -c blocking, .006 mf. 45-3500-7' 

C203 Condenser, r -f by-pass, 100 mmf- 60-10105407' 
C204 Condenser, tone control, .006 mf. 45-3500-7' 
C205 Condenser, d -c blocking, .006 mf. 45-3500-7' 
C206 Condenser, d -c blocking, .1 mf. 45-3500-8' 
C207 Condenser, d -c blocking, .1 mf. 45-3500-8' 
C208 Condenser, bias filter, .5 mf. 61-0133' 
C209 Condenser, tone compensation, .003 mf. 61-0117' 
C210 Condenser, high-pass filter. 150 mmf. ....60-10155407' 
C211 Condenser, reactance -feedback, 

330 mmf. 60-10335407' 
C212 Condenser, d -c blocking, .001 mf. 30-4620' 
C213 Condenser, bias filter, .01 mf. 61-0120' 
C214 Condenser, bias filter, .03 mf. 30.4517' 
C215 Condenser, bias filter, .01 mf. 61-0120' 
C216 Condenser, d -c blocking, 330 mmf. 60-10335407' 
C217 Condenser, d -c blocking, .002 mf. 30-4622' 
C218 Condenser, bias filter, .01 mf. 61-0108' 
C219 Condenser, bias filter, .03 mf. 30-4517' 
C220 Condenser, feedback filter, .015 mf. 45-3505-59 
J200 Phono socket 27-6126 
J201 Speaker cable and plug 41-3734.9 
LS200 Speaker 36-1611-3 
R200 Volume control, 2 megohms (tap at 

1 megohm) 33.5535-1 
R201 Tone control (with on -off switch), 

6 megohms 33-5538-1 
R202 Resistor, tone compensation, 33,000 ohms 66-3333340' 
R203 Resistor, voltage divider, inverse 

feedback, 4.7 ohms 66-9473340' 
R204 Resistor, voltage divider, inverse 

feedback, 68 ohms 66-0683340' 
R205 Resistor, grid return, 10 megohms 66-6103340' 
R206 Resistor, plate load, 220,000 ohms 66-4223340' 
R207 Resistor, grid return, 1 megohm 66-5103340' 
R208 Resistor, cathode bias, 4700 ohms 66-2473340' 
R209 Resistor, cathode load, 47,000 ohms 66-3473340' 
R210 Resistor, plate load, 56,000 ohms 66-3563340' 
R211 Resistor, grid return, 330,000 ohms 66-4333340' 
R212 Resistor, grid return, 330,000 ohms 66-4333340' 

SECTION 2 (Continued) 
AUDIO CIRCUITS 

Reference Symbol Description Service Part No. 
R213 Resistor, feedback, 47,000 ohms 66-3478340' 
R214 Resistor, grid return, 1 megohm 66-5103340' 
R215 Resistor, cathode bias, 2200 ohms 66-2223340' 
R216 Resistor, screen voltage divider, 

33,000 ohms 
R217 Resistor, grid return, 1 megohm 
R218 Resistor, screen voltage divider, 

33,000 ohms 
R219 Resistor, bias filter, 680,000 ohms 
R220 Resistor, bias filter, 220,000 ohms 
R221 Resistor, plate load, 18,000 ohms 
R222 Resistor, grid return, 560,000 ohms 
R223 Resistor, plate load, 220,000 ohms 
R224 Resistor, plate load, 100,000 ohms 
R225 Resistor, bias filter, 220,000 ohms 
R226 Resistor, diode load, 560,000 ohms 
R227 Resistor, bias filter, 1.5 megohms 
R228 Resistor, diode load, 220,000 ohms 
R229 Resistor, bias filter, 3.3 megohms 
R230 Resistor, low-pass filter, 47,000 ohms 
R231 Resistor, phono feedback, 2.2 megohms 
S200 Switch, on -off, scratch eliminator 
T200 Transformer, output 
WS -3 (F) Switch -wafer section Part of 42-1803-2f 

SECTION 3 

I -F, DETECTOR, AND A -V -C CIRCUITS 

C300A Condenser, trimmer Part of Z300 

C300B Condenser, trimmer 
C300C Condenser, shunt, 3000 mm!. 
C300D Condenser, trimmer 
C301A Condenser, trimmer 
C301B Condenser, trimmer 
C301C Condenser, shunt, 300 mmf. 
C301D Condenser, trimmer 
C302A Condenser, trimmer 
C302B Condenser, trimmer 
C303 Condenser, d -c blocking, 6 =mi. 
C34 Condenser, plate by-pass, .01 mi. 

C305 Condenser, r -f by-pass, .01 mt. 

C306 Condenser, r -f by-pass, 100 mmf. 
C307 Condenser, filament by-pass, 100 mmf...62-110009001' 
C308 Condenser, screen by-pass. .01 mf. 61-0120' 
C309 Condenser, plate by-pass, 100 mmf. 62-110009001' 

C310 Condenser, r -f by-pass, .01 mf. 61-0120' 

C311 Condenser, r -f by-pass, .01 mf. 30-4641 

C312 Condenser, a -v -c filter, .01 mf. 61-0120' 

C313 Condenser, plate by-pass, .01 mt. 61-0120' 

C314 Condenser, r -f by-pass, 250 mmf. 62-122001001' 
C315 Condenser, cathode by-pass, .05 mf. 61-0122' 
G'316 Condenser, filament by-pass, 100 mmf. 62-110009001' 
C317 Condenser, screen by-pass, .01 mf. 61-0120' 

C318 Condenser, d -c blocking, 100 rami. 60-10105407' 
C319 Condenser, d -c blocking, 27 mmf. Part of Z302 

C320 Condenser, shunt, 470 mmf. Part of Z302 

C32I Condenser, r -f by-pass, 100 mmf. 62-110009001' 

C322 Condenser, plate by-pass, .05 mf. 61-0122' 

C323 Condenser, r -f by-pass, 100 mmf. 

C324 Condenser, r -f by-pass, 100 mmf. 

C325 Condenser, d -c blocking, .006 mi. 

C327 Condenser, electrolytic, noise suppressor 
(FM). 2 mf., 50v 30-2417.7 

C328 Condenser, shunt, 25 mmf. Part of Z302 

C329 Condenser, shunt, 15 mmf. Part of Z302 

C330 Condenser, balancing, 7.5 mmf. 30-1224-8 

C331 Condenser, tone compensation, .008 mf. 30-4112 

66-3333340' 
66-5103340' 

66-3333340' 
66-4683340' 
66-4223340' 
66-3185340' 
66-4563340' 
66-4223340' 
66-4103340' 
66-4223340' 
66-4563340' 
66-5153340' 
66-4223340' 
66-5333340' 
66-3473340' 

.66-5228340' 
42-1848-1 

32-8274 

Part of Z300 
Part of Z300 
Part of Z300 
Part of 2301 
Part of Z301 
Part of Z301 
Part of Z301 
Part of Z302 
Part of Z302 
Part of Z300 

61-0120' 
61-0120' 

62-110009001' 

60-10105407' 
60-10105407' 

45-3500-7' 
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MODEL 50-1726 
SECTION 3 (Continued) 

I -F, DETECTOR, AND A -V -C CIRCUITS 
Refer Symbol Description Service Part No. 
C332 Condenser, r -f by-pass, 100 mmf. 60-10105407' 
C333 Condenser, d -c blocking, .006 mf. 45.3500.7` 
C334 Condenser, r -f by-pass, 100 mmf, 60-10105407 
C335 Condenser, filament by-pass. 100 mmf...62.110009001' 
C336 Condenser, filament by-pass, 100 mmf...62.110009001' 
1300 Test socket 27-6180 
L300A Transformer, primary (FM), 1st i -f Part of Z300 
L300B Transformer, secondary (FM), 1st i -f Part of Z300 
L300C Transformer, primary (AM), 1st i -f Part of Z300 
L300D Transformer, secondary (AM), 1st i -f Part of Z300 
L301A Transformer, primary (FM), 2nd i -f Part of Z301 
L3018 Transformer, secondary (FM), 2nd i -f Part of Z301 
L301C Transformer, primary (AM), 2nd i -f Part of Z301 
L301D Transformer, secondary (AM), 2nd i -f Part of Z301 
L302A Transformer, primary (FM), 3rd i -f Part of Z302 
L302B Transformer, secondary (FM), 3rd i -f Part of Z302 
L302C Transformer, primary (AM), 3rd i -f Part of Z302 
L302D Transformer, secondary (AM), 3rd i -f Part of Z302 
L302E Transformer, winding, isolating, 3rd i-f Part of Z302 
R300 Resistor, plate dropping, 47,000 ohms 66-3473340' 
R301 Resistor, a -v -c filter, 2.2 megohms 66-5223340' 
R302 Resistor, cathode bias, 68 ohms 88-0683340 
R303 Resistor, plate dropping, 4700 ohms 66-2473340' 
R304 Resistor, plate dropping, 33,000 ohms 68.3333340' 
R305 Resistor, screen dropping, 27,000 ohms 66-3273340' 
R306 Resistor, plate decoupling, 1000 ohms 66-2103340' 
R307 Resistor, a -v -c filter, 3.3 megohms 66-5333340' 
R308 Resistor, grid return, 2.2 megohms 66.5223340' 
R309 Resistor, cathode bias, 150 ohms 66-1153340' 
R310 Resistor, screen dropping, 68,000 ohms 66.3683340' 
11311 Resistor, a -v -c load, 1 megohm 66.5103340' 
R312 Resistor, plate decoupling, 1000 ohms 66.2103340' 
R313 Resistor, i -f filter, 47,000 ohms 66-3473340' 
R314 Resistor, diode load, 330,000 ohms 66.4333340' 
11315 Resistor, FM detector load, 6.8 megohms 66-5683340' 
11316 Resistor. isolating, 100,000 ohms 68.4103340' 
R317 Resistor, noise suppressor (FM), 

47,000 ohms 66-3473340' 
Resistor, isolating, 100,000 ohms 66-4103340' 
Resistor, isolating, 100.000 ohms 68-4103340' 
Tuning core Part of Z300 
Tuning core Part of Z302 
Switch -wafer section Part of 42-1803-2f 
Switch -wafer section Part of 42-1803-2f 
Switch -wafer section Part of 42.1803-2f 
Switch -wafer section Part of 42.1803.2f 
Switch -wafer section Part of 42-1803-2f 
Transformer, 1st i -f 32-4146 
Transformer, 2nd i -f 32-4156 
Transformer, 3rd i -f 32-4147 

SECTION 4 
R -F AND CONVERTER CIRCUITS 

C400 Condenser, tuning gang, 5 -section 31.2703.6 
C400A Condenser, tuning, FM aerial Part of C400 
C4008 Condenser, tuning. FM r.f. Part of C400 
C400C Condenser, tuning, FM osc. Part of C400 
C400D Condenser, tuning, bc. aerial Part of C400 
C400E Condenser, tuning. bc. osc. Part of C400 
C400F Condenser, trimmer, FM aerial Part of C400 
C400G Condenser, trimmer, FM r.f. Part of C400 
C400H Condenser, trimmer, FM osc. Part of C400 

C401 Condenser, filament by-pass. 100 mmf 62-110009001 
C402 Condenser, d -c blocking, 220 mmf. 62.122001001 
C403 Condenser, trimmer, bc. aerial 31-6473 
C404 Condenser, trimmer assembly, 2 -section ....31-6476-5 

C404A Condenser, shunt trimmer, bc. osc. Part of C404 
C404B Condenser, series padder, bc. osc. Part of C404 

C405 Condenser, d -c blocking, 220 mmf. 62-122001001 
C406 Condenser, cathode by-pass, 100 mmf 62.110009001 
C407 Condenser, screen grid by-pass, 

100 mmf. 62-110009001 
C408 Condenser, osc. grid, 100 mmf. 62-110009001 
C409 Condenser, d -c blocking, 33 mmf. 30-1224 
C410 Condenser, r -f by-pass, 1500 mmf. 62-215001011 
C411 Condenser, r -f by-pass, 1500 mmf. 62-215001011 
C412 Condenser, filament by-pass, 100 mmf 62.110009001 
C413 Condenser, d -c blocking, 750 mmf. 60-10755301 
1400 Socket, FM aerial 27-6214-1 
L400 Coil, FM aerial 32-4158 
L401 Coil, FM r.f. 32-4159 
L402 Coil, bc. aerial 32-4049-3 

R318 
11318 
TC300A 
TC302A 
WS -2 (F) 
WS -2 (R) 
WS -3 (R) 
WS -4 (F) 
WS -4 (R) 
Z300 
Z301 
Z302 

Socket, miniature (6BA6) 
Socket, octal 

SECTION 4 (Continued) 
R -F AND CONVERTER CIRCUITS 

Reference Symbol Description Service Part No. 
L403 Coil, FM osc. 32-4018-2 
L404 Coil, bc. osc. 32-4221 
L405 Coil, r -f choke (plate of 6AU6) 32-4061.2 
L406 Coil (including R405), parasitic suppressor, 

(plate of 7F8) 32-4157 
LA400 Loop aerial assembly 76-3583-6 
R400 Resistor, cathode bias, 82 ohms 66-0823340' 
R401 Resistor, grid return, 2.2 megohms 66.5223340' 
11402 Resistor, grid return, 15,000 ohms 66-3153340 
11403 Resistor, screen dropping, 33,000 ohms 66-3333340' 
11404 Resistor, plate decoupling, 1000 ohms 66-2103340' 
11405 Resistor (with coil L406), parasitic 

suppresor, 1500 ohms Part of L406 
R406 Resistor, cathode bias, 1500 ohms 66-2153340' 
R407 Resistor, a -v -c voltage divider (FM), 

470,000 ohms 66-4473340' 
TB -400 Terminal panel, bc. aerial 38.9942 
WS -1 (F) Switch -wafer section Part of 42.1803.2f 
WS -1 (R) Switch -wafer section Part of 42-1803-2f 
WS -2 (F) Switch -wafer section Part of 42-1803-2f 
WS -2 (R) Switch -wafer section Part of 42-1803-2f 
WS -3 (F) Switch -wafer section Part of 42.1803.2f 
WS -3 (R) Switch -wafer section Part of 42-1803-2f 

f 42.1803-2 5 -section wafer switch (band selector -phono) 

MISCELLANEOUS 
Description Service Part No. 
Cabinet and Cabinet Hardware 

Back, cabinet 54-7680 
Backplate 78-2005.3 
Baffle -and -Cloth Assembly 

For light cabinet, L.H. (speaker) 40-7538.1 
For light cabinet, R.H. (dummy) 40-7592.1 
For mahogany cabinet, L.H. (speaker) 40-7538 
For mahogany cabinet, A.H. (dummy) 40-7592 

Baffle, wood 219125 
Bezel 56-4878 
Bin mechanism, L.H. 76-3223.5 
Bin mechanism, L.H. 76-3223.8 
Bullet catch (light) 45-6002.1 
Bullet catch (mahogany) 45.6002 
Cabinet, mahogany 107218 
Cabinet, light 10721C 
Dome (4) 45-6190 
Door pull (light) 56-4420-2 
Door pull (mahogany) 56-4420 
Frame assembly 76-4104 
Hinge 

For light cabinet, L.H. (1) 56.5713-6 
For light cabinet, R.H. (2) 56-5713-7 
For light cabinet, R.H. (1) 56-5713-9 
For mahogany cabinet, L.H. (1) 56-5713-8 
For mahogany cabinet, R.H. (2) 56-5713-3 
For mahogany cabinet, R.H. (1) 56-5713.2 

Scale strap (2) 56.2234.1 
Spring, bin mechanism (2) 56-4978 
Strike plate (light) 45.6003.1 

Dial Scale and Scale Hardware 
Cord, drive (25 -ft. spool) 45.8750 
Pointer 56-3179 
Scale 76-3187-6 
Spring, pointer 28.8953 

Escutcheon 56-S491FCP 
Knob (4) 54-4488 
Knob (1) 54-4338-1 
Light shield 56-6307-6FA3 
Scale plate assembly 76-3187-8 
Shield, pilot lamp 56-2194FA3 
Socket, assembly, pilot lamp (2) 76.2109 
Socket, assembly, binlight 27-6233.50 
Socket, Loktal 27-6138 
Socket, Loktal (7F8) 27.6213 

27.6226 
27-6174 

Spring, changer mounting 56-7059FA9 
Spring, changer mounting 56.7059-1F147 
Strike plate, mahogany 45.6003 

Wafer -Switch Hardware 
Link assembly 
Shaft 56-3298FA11 

76-2188-6 
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'AGE 202 PILOT 
MODEL FM -210 Series 
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PILOT PAGE 20-3 
MODEL T -411 

TUNING RANGE 

Broadcast Band -535 to 1720 kc or 174 to 561 meters. 

Short Wave Bond -5.67 to 24.0 mc or 12.5 to 53.6 meters. 

ALIGNMENT NOTES 

Alignment should be attempted only if a low ronge A.C. meter, a signal generator, 

and insulated alignment tools are at your disposal. The A.C. meter is used as an out- 

putmeter. The signal generator must cover a frequency range from 450 kc to 24 mc. 

It is essential that the signal generator be connected to the points indicated in the 

alignment chart through the proper dummy antenna. 

A good ground connection, secured between the groundpost of the signal generator and 

the chassis, is necessary. 

The cutput of the signal generator must always be kept at its lowest possible value. 

This is to prevent the automatic volume control bf the receiver from interfering with 

accurate alignment. 

During alignment, the line voltage feeding the receiver power supply should be kept 

at approximately 230 volts. 

The locations of adjustment screws are indicated clearly on the schematic diagram. 

Alignment adjustments should be made only in the sequence given in the chart. 

For all alignments, connect the outputmeter across the voice coil. With the volume 

control turned fully clockwise, tune for a maximum reading. 
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?AGE 20-4 PILOT 
MODEL T -411 -AB 
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PILOT PAGE 20-5 
MODEL T-573 

Ir 
262.(. 

2 u( 
Rr5 

1 140000 
BC LOOP 

This Pilot superheterodyne receiver has FIVE tubes and one selenium rectifier. The 

set operates on either alternating or direct current power supply (105 to 125 volts) or 

on self-contained batteries. Since it features a selenium rectifier, it will play immediately 

after being turned on, on either battery or house current power supply. 

TUNING RANGE 

Broadcast Band -535 to 1605 kc or 187 to 561 meters. 

Short Wave Band --5.63 to 16.56 mc or 18.2 to 53.2 meters. 

ALIGNMENT NOTES 

. Alignment should be attempted only if a low range A.C. meter, o signol generator, 

and insulated alignment tools are at your disposal. The A.C. meter is used os on output - 

meter. The signal generator must cover a frequency range from 262 kc to 16 mc. 

It is essential that the signal generator be connected to the points indicated in the 

alignment chart through the proper dummy antenna. 

A good connection between the groundpost of the signol generator and the chassis, 

is necessary. DO NOT connect chassis or generator to on external ground. 

The output of the signal generator must always be kept at its lowest possible value. 

This is to prevent the automatic volume control of the receiver from interfering with 

accurate alignment. 

During alignment, the line voltage feeding the receiver power supply should be kept 

at approximately 1 I7 volts. 

The locations of adjustment screws are indicated clearly on the schematic diagram. 

Alignment adjustments should be made only in the sequence given in the chart. 

For oll alignments, connect the outputmeter .across the voice coil. With the volume 

control turned fully clockwise tune for a maximum reading. 

BATTERIES 

The battery portion of this receiver contains two Eveready No. 746 "A" batteries of 
41/2 volts, and two Evereody No. 482 "B" batteries of 45 volts each. The set is so 

designed that these batteries will all last the some length of time. 

It is a good idea to take the receiver to your dealer when purchasing replacement 
batteries. He will connect the batteries correctly. If you do it yourself, first MAKE SURE 
THAT THE POWER SWITCH IS COMPLETELY TURNED OFF. 

When removing the batteries, first unscrew clamps, and then remove battery plugs. 
Be sure not to pull on the cables, but on the plugs themselves. 

Place the new "A" and "B" batteries in position shown on diagram below and replace 
clamps. 

The blue and white cable, coming froen the chassis, hos 2 -prong plugs which are then 
plugged into the "A" batteries. The red and.black cable has two 3 -prong plugs, both of 
which are plugged into the "B" batteries. 

TRIMI.tR LAYOUT 
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PAGE 20-6 PILOT 
MODEL T-573 
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PILOT PAGE 20-7 
MODEL, T-612 
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PILOT PAGE 20-9 
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RADIO CORPORATION OF AMERICA PAGE 20-1 

,Model 8F43 T 

CV -45 Electrifier 

Specifications 
Timing Range 540 KC.-1600KC. 
Intermediate Frequency 455 KC. 

Tube Complement 
(1) RCA -1A7 GT Converter 
(2) RCA-INS GT 1F Amplifier 
(3) RCA -1H5 GT .2nd Det.. A.V.C.. and A -F Amplifier 
14) RCA -3Q5 GT Output 

RCA -6X5 GT (in CV -451 Rectifier 

Power Output Rating 
Undistorted 160 M W. 
Maximum 270 MW. 

MODELS 8F43, Ch. RC 1037B; 
CV -45, Ch. RS -1001 

Loudspeaker 
Type 922258-2 4 x ti inch I'M 
V.C. impedance at 4110 cycle; (.4 hm. 
Power Supply 
(11 RCA Battery Pack-\ -5023. 

"A" Battery, 1§ volts, Drain -11.34 anlperr. 
"B" Battery. 90 volts. Drain -10.5 ma. 

t 2) Electrifier-(CV-4S 1 

105 to 125 volts. 60 cycles. AC. 

Cabinet Dimensions 
Height (17.1,1 in. Width 17? iii I )cpth I'' in. 

Replacement Parts 

Stock 
No. DESCRIPTION 

Stock 
No. DESCRIPTION 

CHASSIS ASSEMBLIES 70390 Spring-Drive cord spring 

RC 10379 71403 
71400 

Transformer-First I.F. transformer (T1) 
Transformer-Second 1.F. transformer (T2) 

-73884 Capacitor-Variable tuning capacitor (C11, CIIL, 
C12, CIZa) 

71047 
33728 

Transformer-Output transformer (T3) 
Washer-"C" washer for tuning knob shaft 

73901 Capacitor-Ceramic, 51 mmf. (C10) 
39630 Capacitor-Mica, 120 mmf. (Cs, C9) SPEAKER ASSEMBLIES 
72571 Capacitor-Mica. 330 mmf. (C4) 922238-2 
70622 Capacitor-Tubular, .002 mid., 600 volts (C3) 
70606 Capacitor-Tubular, .005 mfd., 400 volts (Cb, C6) 71058 Speaker -4" a 6" elliptical P.M. speaker complete 
70615 Capacitor-Tubular, .05 mid., 400 volts (C2) with cone and voice coil 
70617 Capacitor-Tubular, 0.1 mfd., 400 volts (CI) 
38593 - Capacitor-Electrolytic, 10 mfd., 90 volts (C7) 
71404 Coil-Antenna coil complete with adjustable core and 

stud (LI, 12) 
MISCELLANEOUS 

71431 Coil-Oscillator coil complete with adjustable core 70398 Clamp-Dial clamp (2 required) 
and stud (L3, L4) X1660 Cloth-Grille cloth 

71168 Control-Volume control and power switch (R9, 31) -73888 Dial-Glass dial scale 
172953 Cord-Drive cord. (approx. 52" II length re- 39002 Foot-Rubber foot (4 required) 

quired) 70473 Knob-Tuning knob 
72283 Grommet-Rubber grommet to mount tuning con- 71184 Knob-Volume control knob 

d (3 required) 72649 Motif-Decorative motif 
'73886 Indicator-Station selector indicator 38458 Nut-Speed nut to fasten motif 
73685 Plate-Dial back plate complete with pulleys, less dial 30900 Spring-Retaining spring for knobs 

71162 Plug-Battery aborting plug -3 prong male 
30550 Plug -4 prong male plug for battery cable CV -4S ELECTRIFIER Resistor-Fixed, composition, 470 ohms. ±204c, ni 

watt (R4) RS -1001 
Resistor-Fixed, composition. 68,000 ohms. ±20''-. 

'r watt (R2) 71840 Capacitor-Electrolytic, dual, 2,000 mfd., 6 volts (C3. 

Resistor-Fixed, composition. 220.000 ohms, 2-'20%, 
41 watt (RI) 71844 

C4) 
Capacitor-Electrolytic, dual. 20 mfd., 180 volts (Cl. 

Resistor-Fixed, composition, 1 megehm, ±209c, 's C2) 
watt (RS) 35069 Fastener-Push fastener for bottom 

Resistor-Fixed, composition, 2.2 megohm, 120%n 'r 71838 Reactor-Filter reactor 
watt (Re) 71839 Rectifier-Rectifier complete with mounting bracket 

Resistor-Fixed, composition, 3.3 megobm, ±20q, 's 72787 Resistor -1.2 ohms, 'r watt (R3) 
watt (R3) 12453 Resistor -27 ohms. 11 watt (RI) 

Resistor-Fixed, composition, 10 megohm, 220'1. sr 30768 Resistor -4,700 ohms, 1 watt (R2) 
watt (R7, R6) 71841 Socket -3 contact female socket 

73667 Shaft-Tuning knob shaft 31027 Socket -4 contact female socket for battery cable 
70377 Shield-Shield for 1A7GT tube 37605 Socket-Tube socket 
71183 Socket-Battery shorting socket -3 contact female 71837 Transformer-Power transformer, 117 volt. 60 cycle 
37605 Socket-Tube socket (T1) 

This is the first time this Stock No. has appeared in Service Data. 
YStock No. 1295) is a reel containing 250 ft. of cord. 
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PAGE 20-2 RADIO CORPORATION OF AMERICA 
MODELS 8FL3, Ch. RC 1037E; 
2V-45, Ch. RS -1001 

Aájnment Procedure 
Output Meter Alignment.-Connect the meter across 

the voice coil and turn the receiver volume control to 
maximum. 

Test Oscillator.-Connect the low side of the test oscil- 
lator to the receiver chassis, and keep the output low to 
avoid À\'C action. 

Pre -Setting Dial.-With gang condenser in full mesh, 
the pointer should be set at the left-hand end dial cali- 
bration mark. 

Steps 
Connect high 

side of test 
oscillator to- 

Tune test 
oscillator 

to. --output r TurnadM 
to-- ads 

Adjust for 
maximum 

1 

INSGT grid 
la aeries with 

.1 mid. 
455 kc. Quist paint 

near 600 kc. 

T-2 
2nd I.F. 
trans. 

2 
I A7GT grid 

in series with 
.1 mid. 

T -t 
1st I.F. 
trans. 

3 

Antenna lead 
in aeries with 

220 tumid. 

1600 kc. 
t a 

m CIZA 

4 540 kc. 640 kc' mark L3 

5 Repeat Steps 3 and 4. 

1400 kc. 
1400 kc. 
signal Cl IA 

7 600 kc. signal 
.lggnaal L2 

Repea Step 6 and 7. 

Do not readjust T2. 

Critical Lead Dress 
L Keep output plate capacitor dressed close to the chassis. 
2. Keep lead front lug .\ of second IF transformer down 

and dressed close around the 1H5GT tube socket. 
3. Dress 1N(GT plate lead close to chassis. 
4. Dress Cl down and away front the antenna coil. 
S. Dress C3 and C5 away front each other. 
6. Dress the lead from 2nd. IF transformer to the volume 

control clear of other components. 

--y 
IID 

irr- - - 

k- 
Ì 

I EN_ -.t S4C NC 

SHOwN NIT 14 GANG 
LOKO AT 4/AKIMJM 
CAPACITY 

DRIVE 
CORD 

TURNS 

oc i. 

Dial Indicator and Drive Mechanism 
Showing Alignment Check Points 

NOTE:- 
When using the electrifier, remove the shorting plug on 

the chassis (adjacent to the 1..7GT tube) and replace it 
with a similar plug, attached to the electrifier. Also con- 
nect the remaining plug attached to the electrifier, in 
place of the normal batten plug. The receiver will oper- 
ate in the normal manner, using the saine control for 
turning the set on and off. 

Do not plug electrifier into a 1)C outlet. 

LI -LI ANT 
600 KC 

CI1A -ANT 
14004C 

C120 -OX 
4100 KC 

MEASURED WITH 55V FIxE0 BIAS - 
]p 600-o-ssSSKC iIDKXC539KxL 

LSOSC 
540 KC. 

T0 pATTERY 

TI. Toe 4SOT T2 -TOPA S0T 
455 KC 455 KC. 

Tube and Trimmer Locations 

1A7GT 1N5GT 11456T 
CONVERTER IF AMPL 

14X- 
400 % 

3Q5GT 
2ND DET -Ar- AVC OUTPUT 

APPROX. GUN 
DATA USINO 
CNANALTST 

bOTTOM YIEw 
oP Tube 
SOCKETS Air TII" T T Ti - 

I` VI 1ST LE TRANS ~ 1i 

LI L2 _DI 7--_---1,o Kn 4n. r 
I D a ó A .GGG.P- 

^ 

ct: 
7-133 
RENr 

n 

C11 

2 -IS 
ASAP 

GCII 
6-00 
MNr 

Cl 
0.1 

R5 
3.3 M. 

OK. Coll 
Crop vbw ) 

54 
'Asir 

- - I 

J 

R5 
1O MEG. 

tJV FOR 
GAIN 

NEAS 

T2 
2140 I TRANS. r --S 

I D U 0 A 

(sett 
t; 

1%o 31 / 

ae'_ á Cñ 
mGi 

USAF sob' 
c 

I 

5 .404n 
EL 

50 
R95 

C9 
VOL.CONTR 

1 MlG. .. 20 1 MMF 

R7 - 
10 Mtté 

CS 
.002 

R70V 

NAD 

C5 
.005 

SV 4 

RS RG 
1MEG. 2.2 MEG. 

53V 

SNORTING 
SOCKET 

(TERM. VIEW) 
USED ONLY 
WITH BATTERY 

R4 
470 

OSCILLOSCOPE CONN,I 
VERTICALM TO THIS PONT 
VIRTiCAL.0' TO CHASSIS 

K.1000 

Schematic Diagram-RC-1037B Cha,ais 

Schematic Diagram-RS-1001 Chasid. -* 

VOLTAGES MEASURED WITH 
RESPECT TO CHASSIS AND SHOULD 
HOLD WITHIN 2207. WITH RATED 
SUPPLY 

S MEASURED WITH CHANALYST 
OR SOLTOHMYST 

C7 
IO MF 

m 

5.4n 
AT400... 

OG 

P e 

u 

PLUG 
ON CHASSIS 
(TERM EIER) 

51 
SW ON 
VOL.CONR. óT 

s° ó 
A D 

5LK 

ED 

PLUG( REA« VIEW 
TO SAT TEKS OR 
ELECTRIFIER 

9oV 
1ß 
. 9.. 

P.125117 A.5 

SOCKET 
(TERM 
VIEW) 
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RADIO CORPORATION OF AMERICA PAGE 20-3 

Specifications 
Tuning Range 540-1600 kc. 

Intermediate Frequency 455 kc. 

Tube Complement 
(1) RCA IRS Converter 
(2) RCA 1U4 I F Amplifier 
(3) RCA 1U5 Det.-A. V. C. -A. F. Amp. 
(4) RCA 3V4 Output 
(5) RCA 117Z3 Rectifier 

Power Supply Rating 
Power Line Operation 
115 volts, d. c. or 50 to 60 cycles a. c. 18 watts 

or 

Battery Operated VS 050 Battery 
(Average life -100 hrs. intermittent service) 

Loudspeaker (92577-1) 
Size and type 4 in. PM dynamic 
Voice coil impedance 3.4 ohms at 400 cycles 

Power Output 
Undistorted -150 milliwatts Maximum -250 milliwatts 
(Output is slightly lower on battery operation) 

Cabinet Dimensions 

Height 91/2 in. 

Weight 
5 lb. less battery 

Width 11 in. Depth 5 in. 

8 lb. 2 oz. with battery 

AC -DC Operation 
This receiver will operate on 115 volts, d. c. or 50 to 60 

cycles a. c. 

A ,power cord is stored inside the cabinet. To open the 
cabinet, push upward on the two metal ball catches at the 
top rear of the cabinet. Remove the plug of the power cord 
from its socket on the chassis and insert the plug into a con- 
venient electrical outlet. A slot in the bottom of the back cover 
allows the back to be closed with the cord passing through. 

Note: If reception is not obtained on d. c., reverse plug in 
outlet receptacle. This may also reduce hum on a. c. operation. 

When returning to battery operation replace the plug in the 
socket provided on the chassis, roll up the cord and place 
under the raised portion of the battery holder bracket. 

Note: Make certain that the plug is fully inserted (base of 
plug touching chassis) to assure proper operation of the Batt - 
Line switch. 

JH J9n 

LATCH 

POWER SWITCH E. PLUG 

OSCILLATOR COIL 
ADJUSTING HOLE 

LOOP 

FILTER CONDENSER 

SUPPORT 

CABINET BACK 

MODEL 9BX5, 
Ch. RC -1059B, RC -1059C 

CARRYING 
HANDLE 

POWER PLUG 
(SHOWN IN POSITION 
FOR BAT OPERATION) 

ALIGNMENT 
HOLE 

OUTPUT TRANS 

BATTERY RETAINER 

Cabinet Hinges 

The cabinet hinges may be readily removed, they are se- 
cured to the cabinet and back by force fit. To remove back 
from cabinet-pull straight outward on both hinges at the 
same time. 

To Remove Chassis 

1. Pull off the volume control knob 

2. Close tuning condenser (dial at 54) to prevent possible dam- 
age to tuning condenser. 

3. Unsolder the loop leads. 

4. Remove the plug from the battery. 

5. Remove the two screws holding the bottom edge of the 
speaker and the screw holding dial back -plate to cabinet. 

6. Remove the two slip shields beneath the handle. They may 
be removed by pushing straight toward the top center of 

the case. The chassis mounting screws are then accessible. 

7. Remove the two screws at the top of the cabinet while 
supporting the chassis with one hand. 

Note: When re -installing, replace speaker holding screws 
first but do not securely tighten until the two screws at the 
top of the cabinet have been tightened. 
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PAGE 20-4 RADIO CORPORATION OF AMERICA 
IIODEL 9BX5, 
Ch. RC -1059B, RC -10590 

Alignment Procedure 
Cathode Ray Alignment is the preferable method. Con- 

nections for the oscilloscope are shown on the schematic 
diagram. 

Output Meter Alignment.-If this method is used, connect 
the meter across the voice coil and turn the receiver volume 
control to maximum. 

Test Oscillator.-For all alignment operations, connect the 
low side of the test oscillator to the receiver chassis and keep 
the oscillator output as low as possible to avoid AVC action. 

Battery operation of the receiver is preferable during align- 
ment; on a. c. operation an isolation transformer (117v./117v.) 
may be necessary for the receiver if the test oscillator is also 
a. c. operated. 

Note: Battery or substitute must be in place for ant. align- 
ment (step 5). 

Alignment Tabulation 

Step 

1 

2 

3 

Connect high Test 
side of test oscillator 

oscillator to- output- 

4 

5 

6 

7 

Turn I Adjust for 
receiver maximum 
dial to- peak output 

Disconnect loop-remove chassis-remove bottom plate. 
connect a 10,000 ohm resistor from Cl stator terminal 
to tuning condenser frame. 

Stator terminal 
of Cl thru 01 
mf. capacitor 

455 kc 55 

'Top and bottom 
T2 (2nd. I -F. 

trans) 

'Top and bottom 
Tl (1st. I -F 

trans.) 

Remove the 10,000 ohm resistor. Rep ace bottom cover 
and install chassis in cabinet. Re -connect loop. 

Short wire placed 
near receiver (for 
radiated signal) 

1600 kc 

1400 kc 

600 kc 

160 

140 

60 

.C5 (ose.) 

C2 (ant.) 

'L2 (osc.) 
while rocking 

gang 

Repea steps 4, 5 and 6 

NOTES: 
'The magnetite cores of L2 and T2 and TI do not have visible 

adjusting screws. The cores have screw driver slots to permit 
adjustment (use non-metallic screwdriver). 

¡Adjustable thru hole in side of case. 

CAUTION.- 
Do not remove any tubes from the chassis with the set 
operating and the plug connected to the power line. 
Damage to tubes may result. 

Critical Lead Dress 
1. Dress output plate bypass C20 capacitor against chassis. 

2. Dress output plate lead to output transformer against 
chassis. 

3. Dress audio coupling capacitor C14 (volume control to 
grid of lU5) away from chassis, away from audio limiting 
resistor R8 and to permit adjustment of second I.F. Trans- 
former. 

4. Dress all exposed leads away from each other, and away 
from chassis to prevent short circuits. 

5. Dress all filament and ground leads against chassis. 

6. Dress filament bypass capacitor C23 and accompanying 
compensating resistor 515 (volume control to 1U4) against 
volume control. 

7. Dress power line cord away from line -battery switch 
mechanism. 

8. Dress all capacitors and wiring away from oscillator coil. 

9. Dress 4 mmf. neutralizing capacitor C7 against A.V.C. by- 
pass capacitor C8 (1U4 filament to first I.F. trans.). 

Note: These instruments are designed to be operated with 
a battery in position inside the cabinet. Reception will be be- 
low normal unless the battery is in its normal location. 

The position of the battery pack affects the loop inductance. 
Therefore, when the battery is removed, the loop inductance 
will change (increase) and the sensitivity will be slightly 
worse because of improper electrical tracking of the loop cir- 
cuit with the heterodyne oscillator. 

Where a battery is temporarily unavailable, a sheet of 

aluminum 81/2" long x 35's" wide and from .020 to .050" 
thick may be placed in the cabinet in the position occupied 
by the battery so that it is lying flat down on the bottom. 
This sheet of aluminum has an effect on the loop inductance 
similar to the effect caused by the battery and will, therefore. 
return the performance of the loop to approximately the same 
as obtained when a battery is installed. If aluminum is not 
available, brass may be substituted with approximately the 
same performance. DO NOT USE STEEL OR IRON since the 
performance will be adversely affected. If desired, the sheet 
of aluminum may be waxed to the inside bottom of the case. 
DO NOT PLACE ANY WAX, CEMENT OR OTHER MATERIAL 
ON THE LOOP WINDINGS. 455 K C 

TOP g BOTTOM 

2ND 

IF 

C19A A 
C19B 
C19C 

L 2 600 kC 05C, 455KC 
Tube and Trimmer Locations TOP e BOTTOM 

l 
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PAGE 20-6 RADIO CORPORATION OF AMERICA 
MODEL 9BX5, 
Ch. RC -1059B, RC -1059C 

Replacement Parts 
STOCK 

No. DESCRIPTION 
STOCK 

No. DESCRIPTION 

CHASSIS ASSEMBLIES Resistor-Fixed, composition, 4.7 megohms, ±10%, 1/2 watt 
(R6) 

RC 1059B and RC 1059C Resistor-Fixed, composition, 6.8 megohms, ±10%, 1/2 watt 
(R2) 

'74286 Capacitor-Variable tuning capacitor for RC 1059B (CI, 
C2, C5, C6) 

Resistor- Fixed, composition, 10 megohms, ±10%, 1/2 watt 
(R21) 

'74406 Capacitor-Variable tuning capacitor for RC 1059C (C1, 
C2, C5, C6) 

Resistor-Fixed, composition, 15 megohms, w20%, 1/2 watt 
(RIO) 

73153 Capacitor-Ceramic, 4 mmf. (C7) 73103 Shield-Tube shield for IU5 tube 
71924 Capacitor-Ceramic, 56 mmf. (C4) 73117 Socket-Tube socket 
73152 Capacitor-Ceramic, 100 mmf. (C15) 14270 Spring-Retaining spring for tuning knob 
73750 Capacitor-Tubular, .002 mfd., 200 volts (C14, C18) 71039 Switch-"Line-Battery" switch (Si) 
73961 Capacitor-Tubular, .003 mfd., 200 volts (C8) 73129 Transformer-First I -F transformer (Ti) 
72791 Capacitor-Tubular, .005 mid., 400 volts (C20) 73130 Transformer-Second I -F transformer (T2) 
71923 Capacitor-Tubular, .01 mid., 200 volts (C17) 71047 Transformer --Output transformer (T3) 
71928 Capacitor-Tubular, .02 mfd., 200 volts (C16) 
72596 Capacitor-Tubular, .05 mfd., 200 volts (C9, C23) SPEAKER ASSEMBLIES 
73553 Capacitor-Tubular, .05 mfd., 400 volts (C3, C11, C22) 92577-1 
73784 Capacitor-Tubular, 0.1 mid., 200 volts (C10) 
70617 Capacitor-Tubular, 0.1 mfd., 900 volts (C21) 73123 Speaker -4" P.M. speaker complete with cone and voice 
73127 Capacitor-Electrolytic, comprising 1 section of 50 mid., 

150 volts, 1 section of 30 mfd., ISO volts and 1 section 
of 160 mid., 25 volts (C19A, C19B, C19C) 

coil 
MISCELLANEOUS 

73935 Clip-Mounting clip for I -F transformer (2 required) '74287 Back-Case back-less hinges 
73114 Coil-Oscillator coil complete with adjustable core for 

RC 1059B (L2, L3) 
73147 Ball-Metal ball with groove for back cover latching 

mechanism (2 required) 
'74405 Coil-Oscillator coil complete with adjustable core for '74292 Button-Plug button for L.H. case side 

RC 1059C (L2, L3) Y2099 Case-Case complete with loop, metal front, decorative 
'74285 Control-Volume control and power switch (R7, S2) ring, and emblem-less latch mechanism, hinges, 
70022 Cord-Power cord and plug handle, handle mounting plate and case back (L1) 

'74282 Dial-Dial scale and back plate assembly less cushions '74302 Channel --Carrying handle under channel 
72283 Grommet-Rubber grommet to mount tuning condenser 

(3 required) 
'74457 Cushion-Rubber cushion for under -side of carrying 

handle 
'74284 Knob-Tuning knob complete with indicator window 70425 Clip - Spring clip for volume control knob 

28452 Plate-Mounting plate for electrolytic capacitor 73549 Emblem-."RCA Victor" emblem 
73275 Plug -5 prong male plug for battery cable '74293 Front- Decorative metal front for case 
73237 Resistor-Wire wound, 33 ohms, 150 MA (R20) '74288 Handle -Carrying handle less links and under channel 

Resistor-Fixed, composition, 1000 ohms, '-10%, V2 watt 74180 Hinge --Cabinet hinge (2 required) 
(R3, R5, R15) '74290 Knob - Volume control knob-less spring clip 

Resistor --Fixed, composition, 1200 ohms, ±10%, 1/2 watt '74303 Link -Carrying handle link (2 required) 
(R141 73141 Loop - Antenna loop (L1) 

Resistor --Fixed, composition, 2200 ohms, x-10%. 1/2 watt 
(R18) 

73145 Nut -Hex nut with groove for back cover latching 
mechanism (2 required) 

73132 Resistor-Wire wound, 2200 ohms, 7 watts (R17) '74289 Plate --Carrying handle mounting plate (2 required) 
Resistor --Fixed, composition, 15,000 ohms, ±10%, V2 watt '74294 Ring --Decorative ring for front of case 

(R16) 
Resistor --Fixed, composition, 39,000 ohms, ±10%, 1/2 watt 

'74291 Screw -314-40 x 3/e" flat head cross recessed machine 
screw for mounting flexible drop support (2 required) 

(R9) 
Resistor-Fixed, composition, 100,000 ohms, ±20%, / watt 

'74295 Screw --#4-40 x 7/16" flat head cross recessed machine 
screw for mounting latch mechanism to case side 

(R1) 
Resistor-Fixed, composition, 100,000 ohms, -'-10%, V2 watt 

'74304 Screw-#4 x 5/16" flat head thread cutting screw for 
handle (2 required) 

(R8) 
Resistor --Fixed, composition, 220,000 ohms, ±20°/a, 1/2 watt 

(R11) 

'74301 Screw -8 x /" pan head cross recessed thread cutting 
screw for holding speaker (2 required) or dial plate 
to case 

Resistor --Fixed, composition, 1 megohm, 2:20%, 1/2 watt '74364 Shield-Slip shield for handle mounting plate (2 required) 
(R13) 

Resistor-Fixed, composition, 2.7 megohms, ±10%, 1/2 watt 
73148 Spring Extension spring for back cover latching 

mechanism-L.H. 
(R4) 

Resistor-Fixed, composition, 4.7 megohms, ±20%, 1/2 watt 
73146 Spring-Extension spring for back cover latching 

mechanism-R.H. 
(R12) 73483 Support --Flexible drop support for back cover 

This is the first time that this Stock No. has appeared in Service Data. 
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RADIO CORPORATION OF AMERICA PAGE 20-7 

Specifications 
Tuning Range 540.1600 kc. 

Intermediate Frequency 455 kc. 

Tube Complement 
(1) RCA 1R5 Converter 
(2) RCA 1U4 I.F. Amplifier 
(3) RCA 1U5 Det.-A.V.C.-A.F. Amp. 

(4) RCA 3V4 
(A selenium rectifier is used) 

Output 

Power Supply Rating 
Power Line Operation 

115 volts d.c. or 50 to 60 cycles a.c. 17 watts 
or 

Battery Operation 
1 RCA VS 065 "A" Battery 7.5 v., 60 ma. 
1 RCA VS 016 "B" Battery 67.5 v., 10 ma. 

(Battery life-approx. 40 hrs. intermittent service) 

Power Output 
A.C. operation 150 mw. undistorted, 250 mw. max. 
Batt. operation 70 mw. undistorted, 180 mw. max. 

Loudspeaker (92584-1) 

Size and type 4 in. PM dynamic 

Voice coil impedance 3.2 ohms @ 400 cycles 

Dial Drive Ratio 6:1 (3 turns of knob) 

Cabinet Dimensions 
Height 8'8 in. Width 10'r in. Depth 5 in. 

Weight 512 lbs. (less batteries) 614 lbs. (with batteries) 

To Open Cabinet: 
The back is secured to the cabinet with two clip catches at 

the top and two hinges at the bottom. To open hile facing 
the front of the receiver, with the handle in the upright posi- 
tion grip the sides of the cabinet with both hands and push 
the top of the back to the rear with both thumbs. 

To Remove Back: 
Open the cabinet as explained above. With the back fully 

open, grip the cabinet as illustrated. Insert a screwdriver un- 
der one hinge retainer and pry the center of the retainer out 
of the opening in the cabinet while maintaining pressure on 
the back with the fingers and on the cabinet with the thumb. 
Repeat this procedure with the other hinge retainer. Pull 
straight to the rear. 

Ta Remove Cabinet Foot: 
Open the cabinet. Grip the end of the spring clip with long 

nose pliers as illustrated and pull toward the center of the 
cabinet. Repeat this procedure with the other clip. 

MODEL 9BY56, 
Ch. RC -1068 

/N3º1 

To Remove Chassis: 
1. Remove knobs (pull off). 

2. Open cabinet. 
3. Unsolder loop leads. 
4. Disconnect batteries and speaker. 
5. Remove the two screws which hold the dial back plate to 

the cabinet. 
6. Remove the TWO SCREWS AT THE BOTTOM EDGE OF 

THE REAR CHASSIS APRON. 

7. Pull chassis to rear. 

HINGE 
RETAINER 

(WIRE) 

BOTTOM 
PLATE 

PLASTIC 
CABINET 

HOLE 
IN CABINET 

NOTE POSITION 
OF THUMB 
& FINGERS 

MS7ºO 

Removal of Cabinet Back 

789 

CABINET 
FOOT 

Removal of Cabinet Foot 

SPRING 
CLIP 

PLASTIC 
CABINET 

©John F. Rider 

www.americanradiohistory.com



PAGE 20-8 RADIO CORPORATION OF AMERICA 
MODEL 9BX6,Ch. RC -1068 

Alignment Procedure 
Cathode Ray Alignment is the preferable method. Connec- 

tions for the oscilloscope are shown on the schematic diagram. 
Output Meter Alignment. -If this method is used, connect 

the meter across the voice coil and turn the receiver volume 
control to maximum. 

Test Oscillator. --For all alignment operations, connect the 
low side of the test oscillator to the receiver chassis and keep 
the oscillator output as low as possible to avoid AVC action. 

Battery operation of the receiver is preferable during align- 
ment; on a.c. operation an isolation transformer (117v./117v.) 
may be necessary for the receiver if the test oscillator is also 
a.c. operated. 

Dial Pointer Position.- There are two score marks on the dial 
back plate-- with the tuning condenser fully meshed (closed) 
the pointer should be set to the LEFT HAND MARK. 

The RIGHT HAND MARK is for 1600 kc. 

The dial is not easily removed. A reproduction of the dial 
is illustrated on another page. It is suggested that a tracing 
be made of it for use in alignment. 

Step 
Connect high 
side of test 

oscillator to- 
Test 

oscillator 
output- 

Turn 
receiver 
dial to- 

Adjust for 
maximum 

peak output 

1 

Disconnect loop-remove chassis-connect a 1000 ohm 
resistor from Cl stator terminal to tuning condenser 
frame. 

Stator terminal 
of Cl through 

a 39 mmf. 
capacitor 

455 kc. Quiet point 
near 160 

'Top and 
bottom T2 
(2nd I -F 

trans.) 

'Top and 
bottom Ti 

(1st I -F 
trans.) 

3 
Remove the 1000 ohm resistor. Replace but do not 
fasten chassis in cabinet. Re -connect loop. 

4 

Short wire 
placed near 
receiver (for 

radiated 
signal) 

1630 kc. Max. 
clockwise 1.C5 (osc.) 

S 1400 Ice. 140 tC2 (ant.) 

6 600 kc. 60 
L2 (osc.) 

while rocking 
gang 

7 Repeat steps 4, 5 and 6 

8 Fasten chassis to cabinet. 

NOTES: 
' The magnetite cores of L2, T2 and Tl do not have visible adjust- 

ing screws. The cores have screw driver slots to permit ad- 
justment (use non-metallic screwdriver). 

t C5 and C2 are more readily accessible if the chassis is not fully 
inserted into the cabinet. However the chassis should be near 

Power Line Operation: 
A power cord is stored inside the cabinet. Open the cab- 

inet and remove the plug of the power cord from its socket on 
the chassis and insert the plug into a convenient electrical out- 
let. A slot in the right-hand end of the cabinet allows the back 
to be closed with the cord passing through. 

NOTE: If reception is not obtained on DC, reverse plug in 
outlet receptacle. On AC operation this may reduce hum. 

When returning to battery operation replace the plug in the 
socket provided on the chassis, with the cord extending to- 
ward the back. 

NOTE: Make certain that the plug is fully inserted (base of 
plug touching chassis) to assure proper operation of the Batt - 
Line switch. 

CAUTION.- 
Do not remove any tubes from the chassis with the sel 
operating and the plug connected to the power line. Dam- 
age to tubes may result. 

Critical Lead Dress 
1. Dress 1R5 plate lead and 1U4 grid lead down against 

chassis. 
2. Dress all filament and ground leads against chassis. 
3. Dress the 4 mmf. neutralizing capacitor C7 against the 1U4 

tube socket with short lead at the plate end. 
4. Dress .002 mf. capacitor C14 down against chassis and 

away from other wiring. 
5. Dress .05 mf. capacitor C9 down over top of C14. 
6. Dress capacitors C10 and C22 away from oscillator coil so 

that pressure is not exerted on the side of the coil. 
7. Dress all wiring away from the selenium rectifier. 
8. Dress .003 mf. capacitor C8 as near chassis as possible. 

SHOWN WITH 
TUNING CONDENSER 
AT MAX. CAPACITY 

(CLOSED) 

DRIVE CORD 

3 TURNS 

TUNING 
CONTROL 

/ /6e 
its proper position because its position affects the inductance 
of the loop. 

Dial Drive Cord 
POLARIZED 
LINE CORD 

NOTE SHAPE OF HANDLE 

CARRYING 
TOP 6 BOTTOM 

455 NC L2 
600 RC 

(DO NOT ASSEMBLE IN ---- 
REVERSED POSITION) 

osc HANDLE 

IO 

V2 TI 
1 U4 SPRING 

OUTPUT CONV. WASHER CARRYING HANDLE 

T2 -C HC =114002 

VENEER OVERLAY 

MOUNTING PLATE 

OCT.- NO CLEARANCE PLASTIC CASE 
AVC - 

Ai RI7 

CS 
1600 RC 

Br II HINGEmiumiLiessmi PIN 
TUNING C- WASHER 

std OAS -791 

1 
CONTROL 

VOLUME CONTROL SELENIUM HANDLE MOUNTING PLATE CLIP CATCH 
& ON-OFF SWITCH RECTIFIER ry (UNDER CHASSIS) SGREN TO MOUNT CARRYING HANDLE 

7 ulve curl Trimmer Locations Currying Handle .9ssemhly 
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PAGE 20-10 RADIO CORPORATION OF AMERICA 
T10DEL 913x56, 
Ch. RC -1068 

STOCK 
No. 

60 fia 70. so 110 130 140 57.. 150 

54 MAX CAR 
MARK 

1600 KC 160 
MARK 

Dial Scale 

The dial scale drawing shown is a full size reproduction. It can be used as a reference in alignment procedure. 

Replacement Parts 

933722 

DESCRIPTION STOCK 
No. 

'74318 

74323 
73153 
71924 
73152 
73750 
73961 
72791 
71923 
71928 
71551 
54859 
73553 
73784 
70617 
73113 

73935 
73114 

'74315 
73125 

172953 
70022 
72283 

'74321 
18469 

'74317 
31572 

'74324 
'74322 
73237 

'74319 

CHASSIS ASSEMBLIES 
RC 1068 

Bracket-Drive cord pulley bracket complete with two (2) pulleys 
Capacitor-Variable tuning capacitor (CI, C2, C5, CO) Capacitor-Ceramic, 4 mmi. (C7) Capacitor-Ceramic, 56 mmf. (C4) Capacitor-Ceramic, 100 mmf. (C15) Capacitor-Tubular, .002 mfd., 200 volts (C14, C18) Capacitor-Tubular, .003 mid., 200 volts (C8) Capacitor-Tubular, .005 mfd., 400 volts (C20) Capacitor-Tubular, .01 mid., 200 volts (C17) Capacitor --Tubular, .02 mfd., 200 volts (C16) Capacitor-Tubular, .05 mid., 200 volts (C9) Capacitor-Tubular, .05 mid., 400 volts (CI1) Capacitor-Tubular, .05 mfd., 400 volts (C3, C22) Capacitor-Tubular 0.1 mid., 200 volts (C10) Capacitor-Tubular, 0.1 mfd., 400 volts (C21) Capacitor-Electrolytic, comprising 1 section of 50 mid.. 150 volts, 1 section of 20 mfd., 150 volts, 1 section of 160 mid., 25 volts and 1 section of 40 mid., 25 volts (C19A, C19B, C19C, C19D) Clip-I-F transformer mounting clip (2 required) Coil --Oscillator coil (L2, L3) Connector-"B" Battery connector-less cable Control-Volume control and power switch (R7, S2) Cord --Drive cord (approx. 19" length required) Cord-Power cord and plug Grommet-Rubber grommet to mount tuning capacitor (3 required) 

Indicator --Station selector indicator Plate ---Bakelite mounting plate for electrolytic capacitor Plate-Dial back plate --less dial Plug ---3 contact female plug for speaker cable Plug ---3 prong male plug for battery cable Rectifier ---Selenium rectifier 
Resistor --Wire wound, 33 ohms, 150 MA (R20) Resistor --Fixed, composition, 1000 ohms, ±10%, 1/2 watt (R3, R5, RIS) 
Resistor-Fixed, composition, 1200 ohms, ±10%, 1/2 watt (R14) 
Resistor --Wire wound, 2700 ohms, 7 watts (R17) Resistor-Fixed, composition, 3300 ohms, ±10%, 1/2 watt (R18) 
Resistor- Fixed 

(R16) 
Resistor -Fixed 

(R9) 
Resistor- Fixed 

(R1) 
Resistor- Fixed 

(R8) 
Resistor --Fixed 

(R11) 
Resistor --Fixed 

(R13) 
Resistor-- Fixed 

(R4) 
Resistor-Fixed 

(R12) 
Resistor- -Fixed 

(R6) 
Resistor-Fixed, 

(R2) 
Resistor Fixed, 

(RIO) 
Resistor - Fixed, 

(R21) 

, composition, 15,000 ohms, -10%, 1/2 watt 
, composition, 39,000 ohms, ±10%, 1/2 watt 
, composition, 100,000 ohms, -±20%. V2 watt 
, composition, 100,000 ohms, --10%, 1/2 watt 
, composition, 220,000 ohms, ±20%, 1/2 watt 
, composition, 1 megohm, ±20%, 1/2 watt 

, composition, 2.7 megohms, -10%, 1/2 watt 
, composition, 4.7 megohms, ±20%, 1/2 watt 
, composition, 4.7 megohms, i 10%, V2 watt 

composition, 6.8 megohms, ±10%, t/2 watt 
composition, 10 megohms, ±20%. 1/2 watt 
composition, 10 megohms, -10%, 1/2 watt 

'74320 
38904 
73117 
72540 
71039 
73129 
73130 
35969 

'74415 
74411 

71047 

'74328 

' '74327 

'74346 
Y2108 

'74339 

'74345 
'74338 
'74334 
'74330 
73549 

'74331 
74349 

73490 
'74326 
'74412 
'74337 
74340 
'74336 

'74329 

'74351 
'74344 
'74350 
'74325 
'74348 

'74341 

'74342 

'74335 

14270 
'74347 
'74332 
74333 
'74353 
'74352 

'74343 
This is the first time that this Stock No. has appeared in Service Data. 

i Stock No. 72953 is a reel containing 250 feet of cord. 

DESCRIPTION 

Shaft-Tuning knob shaft 
Socket -2 contact socket for power cord Socket-Tube socket 
Spring-Drive cord spring 
Switch-"Line-Battery" change switch (SI) Transformer-First I.F transformer (Tl) Transformer --Second I -F transformer (T2) Washer-"C" washer for tuning knob shaft 

SPEAKER ASSEMBLIES 
92584.1 

RL 108 B5 
Connector -3 contact male connector for speaker Speaker -4" P.M. speaker complete with cone and voice coil-less output transformer and connector Transformer-Output transformer (T3) 

MISCELLANEOUS 
Back-Cabinet back complete with two hinges, two top retainers and two hinge retainers Board-Antenna loop lead terminal board complete with retaining clip 
Button-Dial drop door release button Cabinet --Cabinet including veneer overlay with drop door catch, loop and loop supports-less drop door, handle, foot, trim strips, dial, clip catches, protective bottom plate and back (LI) Catch-Cabinet back clip catch (fastens to cabinet) (2 re- quired) 
Catch-Drop door catch assembly Clip-Spring clip for holding cabinet foot (2 required) Dial-Polystyrene dial scale Door-Drop door for front of cabinet Emblem-"RCA Victor" emblem Foot-Cabinet mounting foot-less protective plate Handle-Carrying handle-less mounting plate and hinge pin 
Knob-Volume control knob or tuning knob Loop-Antenna loop (LI) 
Nut-Speed nut for speaker mounting (4 required) Nut-Speed nut for mounting dial (4 required) Nut-Speed nut for mounting veneer overlay (4 required) Nut-Spring nut to fasten cabinet trim strip (2 required for each strip) 
Overlay-Veneer overlay for top of cabinet including drop door catch and release button 
Pin --Carrying handle hinge pin Plate ---Protective bottom plate for cabinet-less foot Plate-. Mounting plate for carrying handle Screen -Speaker screen 
Screw-e4 x 3/16" self tapping round head screw (cross - recessed) for mounting drop door catch (2 required) Screw- x 5/16" self tapping round head (cross - recessed) screw for cabinet back clip catch Screw-#8 x 7/16" self tapping round head (cross - recessed) screw for carrying handle mounting plate (2 required) 
Spring-Drop door release spring for front of cabinet (2 required) 
Spring-Retaining spring for knobs 
Spring --Coil spring for drop door release button Strip-Trim strp-R.H. 
Strip-Trim strip-L.H. 
Washer --"C" washer for carrying handle hinge pin Washer-- Spring washer for carrying handle hinge pin (2 required) 
Washer - Spring washer for dial drop door (2 required) 
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FOR RECORD CHANGER INFORMATION 
REFER TO RP 168 SERIES SERVICE DATA 

Specifications 

Tuning Range 
Standard Broadcast (AM) 540-1600 kc. 

Frequency Modulation (FM) 88-108 mc. 

Intermediate Frequencies AM -455 kc., FM -10.7 mc. 

MODEL 9W102, 
Ch. RC -613D 

H422 

Tuning Drive Ratio 18:1 (9 turns of knob) 

Power Supply Rating 115 volts, 60 cycles, 90 watts 

Loudspeaker (92569-5W) 
Size and type 12 in. PM 

Tube Complement Voice coil impedance 3.2 ohms at 400 cycles 

(1) RCA 6J6 Mixer and Oscillator 
Power Output 

(2) RCA 6BA6 I -F Amplifier 

(3) RCA 6AU6 Driver Undistorted 6 watts Maximum 7 watts 

(4) RCA 6AL5 Ratio Detector Cabinet Dimensions 
(5) RCA 6AV6 A -F Amplifier Height 197/s" Width 383/4" Depth 20" 

(6) RCA 6V6GT Output 
(7) RCA 6AV6 AM Det.-AVC-Ph. Inv. Weight 71 lbs. 

(8) RCA 6V6GT Output 

(9) RCA 6X5GT Rectifier Record Changer (RP -168A-1) 

(10) RCA 6BF6 Phono Pre -amplifier Turntable speed 45 r.p.m. 

Dial Lamps (2) Type No. 51, 6-8 volts, 0.2 amp. Record capacity Up to 
10 

RCA 
ern ilium output)n. 

fine roe 
Jewel Lamp Type No. 51, 6-8 volts, 0.2 amp. PickupCrystal 

Description 
Model 9W102 is identical electrically with Models 9W101 and 

9W103. It uses a vertical type of dial. The chassis differs 

mechanically from that used in 9W101 and 9W103 in that the 

volume control and range switch shafts are combined as a 

dual knob control (a drive cord couples the volume control to 

the volume control knob shaft). The second I -F transformer is 

stamped 970435-6 and is identical to that used in 9W101 and 

9W103 except for having a copper plated shield can to reduce 

feedback to the loop. Refer to Service Data on Models 9W101, 

9W103. 9W105 for additional information. 

(Supplementary Information on 9W101. 9W103 and 9W105 

contained in this publication.) 

SOLDER SOLDER 

VOLUME 
CONTROL 

PULLEY PULLEY 

DC73 
CABLE SHOWN IN EXTREME 
COUNTER -CLOCKWISE POSITION. 

TREBLE A BASS 

NORMAL 
TONE 

TUNING 

SOFT 
F _ AUX 

OFF AM PH LOUD 

SELECTOR 
POWER -VOLUME 

R-1003 

Volume Control Flexible Cable Controls 
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MODEL 9W102, 
Ch. RC -618D 
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RADIO CORPORATION OF AMERICA PAGE 20-13 

Alignment Procedure 
Identical to that given in 9W101, 9W103, 9W105 Service Data 

Except 
After the chassis is installed in the cabinet, recheck the 

adjustment of C4 (AM Ant.) at 1400 kc. and L4 (AM Osc.) at 
600 kc. Two holes in the right hand side of the radio com- 

partment drawer permit access to these adjustments. 

The dial indicator should be set to the SPECIFIED POSITION 

on the dial back plate with the tuning condenser at max. 
capacity. 

SCORE 
MARK ON 
DIAL BACK 

PLATE 
FOR 

AND SWISSLW103 

MODELS 914102, Ch. RC -618D; 
9W101, 9W103, Ch. RC -618B, Rev; 
914105, Ch. RC -618C, Rev. 

PULLEY 
/Clef 

DRIVE CORD J\ 

FOR 9w.or 

PULLEY 

DRUM - 

TENSION 
SPRING 

0°C 

SHOWN WITH TUNING 
CONDENSER AT MAX. 
CAPACITY FULLY CLOSED) O 4 TURNS 

Oc12 

Dial Indicator and Drive Mechanism 

9W101, 9W103, 9W105 (RC -618B, RC -618C) SUPPLEMENTARY 
Added Capacitor: 

A capacitor (150 mmf.-C44) has been added between the 
screen grid terminal of V8 (6V6GT) socket and chassis as shown 
in the illustration below. This was done to eliminate spurious 
audio oscillation. 

Correction to Simplified schematics: 
The simplified schematic -diagrams (phono position) on page 7 

of 9W101. 9W103, 9W105 Service Data show C34 and C56 con- 
nected to ground. They should be shown connected to the cath- 
odes of the 6V6GT tubes as shown in the illustration below. 

Change in Wiring: 
To improve FM stability one dial lamp is now connected to 

pin #2 of V9 (6X5GT). Previously both were connected to pin 
#2 of V8 (6V6GT). 

Substitute Speaker: 
Speakers stamped 92569-1WX have been used as a substitute 

for 92569.5W speakers in Model 9W101; 92569-1WX speakers 
have a 2.2 ohm voice coil; 92569-5W speakers have a 3.2 ohm 
voire coil. 

Changes in Parts List: 

CHASSIS ASSEMBLIES 
Add: 

481251 Capacitor-Ceramic. 150 mmf. (C44) ¡same as C7. 
C38, C50, C531 

SPEAKER ASSEMBLY 
92569-1 WX 

(Used on Model 9W101) 

VG 
GVeGT 

OUTPUT 

INFORMATION 

45 R.PM. 
PHONO INPUT 

JACK 

SHIELDED 
OUTPUT CABLE 

MUTING 
SWITCH 

PICKUP ARM 
CABLE-y( 

CRYSTAL 
PICKUP 

Output Tubes Circuit Pickup Arm Cable 
Models 9W101, 9W103, 9W105 

C19, Incorrect Color Code on Capacitor: 
Some ceramic capacitors C11 (5 mmf.) have been used which 

have a color code of BLACK -GREEN -BLACK. The capacitor is 
correct, but the color code is incorrect. The normal color code of 
this capaciior is GREEN -BLACK -WHITE. 

13867 Cap-Dust cap 
36145 Cone-Cone and voice coil assembly 

5039 Plug -4 prong male plug for speaker 
71145 Suspension-Metal cone suspension 
37899 Transformer-Output transformer (T3) 
NOTE: When replacing complete speaker order Stock No. 73635 

(92569-5W). 

MISCELLANEOUS 
Add: 

37396 Grommet-Rubber grommet for mounting speaker (3 re- 
quired)-for Model 9W103 

Correction: 
73896 Loop-Loop antenna complete for Models 9W101 and 
9W103 (previously listed for 9W101 and 9W105) 

Pickup Arm Cable: 
The RP -168A-1 record changer pickup arm cable now being 

used is a three wire cable (RED -WHITE -BLACK). In some instru- 
ments the black wire is omitted or a shielded wire may be used 
as shown in 9W101. 9W103, 9W105 Service Data. The latest 
connection diagram is given below. 

I.F. Transformer Substitution: 
In 'some chassis I.F. transformers stamped 970435-2 have been 

used as a substitute for 2nd. I.F. transformers stamped 970435-5. 

The 455 Kc. windings of 970435-2 transformers use resonating 
capacitors of 235 mmf. each, the d.c. resistance of each winding 
is- 8.2 ohm, the transformer indicated in the schematic diagram 
is stamped 970435-5. 

Record Changer Mounting Screws: 
The original mounting screws used a cover which screwed 

into the top of the mounting screw. The screws now being used 
have a plug-in type of cover. 

Change in Parts List: 
MISCELLANEOUS 

Change: 
74209 Cover-Mounting screw cover (threaded type) for RP 

168-A-1 record changer (3'required) (used with RCA 74424 
screw). 

74424 Screw -#8-32 x 1,4" special screw (tapped hole) for 
RP 168-A-1 record changer (3 required) (used with RCA 74209 
cover). 

Add: 

74579 Bumper-Rubber bumper (black) for front panel of record 
changer drawer --walnut or mahogany instruments-Models 
9W101 and 9W103 (2 required) 

74580 Bumpér --Rubber bumper (white) for front panel of record 
changer drawer-blond or limed oak instruments-Models 
9W1O1 and 9W103 (2 required) 

74581 Cover --Mounting screw cover (plug-in type) for RP 
168-A-1 record changer (3 required) (used with RCA 745(12 
screw). 

74582 Screw-#8-32 x 134" special screw (non -tapped hole) 
for RP 168-A-1 record changer (3 required) (used with RCA 
74581 cover). 
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PAGE 20-14 RADIO CORPORATION OF AMERICA 
MODEL 9W102, 
Ch. RC -618D 

Replacement Parts 
STOCK 

No. DESCRIPTION 
STOCK 

No. DESCRIPTION 

CHASSIS ASSEMBLIES 73894 Shaft -Tuning knob shaft 
RC 618D 73632 Shield -Tube shield -for V2, V5 

73893 
74641 

Hoard -"F. M." terminal board '74646 Sleeve -Sleeve and pulley assembly (tor volume control 
knob shaft) 

73889 
Cable --Flexible cable to operate volume control 72516 Socket -Tube socket, miniature -for V4, V5, V7 Capacitor -Variable tuning capacitor Cl, C2, C3, 73606 Socket -Tube socket, miniature -for V1, V2, V3 

73866 
C4, C8, C12, C13 31251 Socket -Tube socket, octal, wafer -for V6, V8, V9 Capacitor -Ceramic, 2 mmf. C9 73117 Socket -Tube socket, miniature -for VIO 93056 Capacitor -Ceramic, 5 mmf. C11 31364 Socket-- Dial lamp or pilot lamp socket 39044 Capacitor -Ceramic, 15 mmf. C42 74038 Spring -Tension spring for drive cord 39042 Capacitor -Ceramic, 47 mmf. C26 74202 Support -Polystyrene support for F.M. oscillator coil corn - 73867 Capacitor -Ceramic, 56 mmf. C43 plete with mounting bracket 33379 Capacitor -Ceramic, 68 mint. C40 73891 Switch -Tone control switch (S4) 48125 Capacitor -Ceramic, 150 mmf C7, C19, C38, C44, C50, C53 '74644 Switch -Selector switch (S1, S2) 

39640 Capacitor -Mica, 330 mmf. C30, C3I 73743 Transformer -Ratio detector transformer (T4) 
73748 Capacitor -Ceramic, 1500 mmf. C39 73745 

74642 
Transformer --First I.F. transformer -dual (T2) 

73473 Capacitor -Ceramic, 5000 mmf. C6, C10 74643 
Transformer -Second I.F. transformer -dual (T3) 

73659 Capacitor -Tubular, .003 mfd., 200 volts C24 Transformer -Power transformer, 115 volt, 60 cycle (T1) 
72573 Capacitor -Tubular, .003 mfd., 400 volts C28 

33726 Washer -"C" washer for tuning knob shaft 
70646 
71926 

Capacitor -Tubular, .0035 mid., 1000 volts C34, C56 
Capacitor -Tubular, .005 mfd., 200 volts C20. C27, C32 SPEAKER ASSEMBLIES 

71553 

71923 

Capacitor -Tubular, .005 mfd., 400 volts C14, C16, C17, 
C21, C22 

Capacitor -Tubular, .01 mfd., 200 volts C23, C25 

Stamped 92569-5W 
EL 103B5 

71925 Capacitor -Tubular, .01 mfd., 400 volts C29, C41, C54 13867 Cap -Dust cap 
73561 Capacitor -Tubular, .01 mid., 400 volts C58, C59 73934 Cone --Cone and voice coil assembly 
72120 Capacitor -Tubular, .015 mfd., 200 volts C52 5039 Plug -4 -prong male plug for speaker 
71928 Capacitor -Tubular, .02 mid., 200 volts C51 73635 Speaker --12" PM speaker complete with cone and voice 73638 Capacitor -Tubular, .02 mfd., 400 volts C5S coil -less output transformer and plug 71551 Capacitor -Tubular, .05 mfd., 200 volts C15 71145 Suspension -Metal cone suspension 73747 Capacitor -Electrolytic, 2 mid., 50 volts C33 73636 Transformer- Output transformer (T5) 74200 Capacitor -Electrolytic, comprising 1 section of 10 mid., 

300 volts and I section of 100 mfd., 10 volts....C57A, C57B 
Note: If stamping on speaker does not agree with 

above number, order replacement parts by referring to 73372 Capacitor -Electrolytic, comprising 1 section of 30 mid., 
350 volts, 1 section of 30 mfd., 300 volts and 1 section 
of 20 mid., 25 volts C18A, C18B, C18C 

model number of instrument, number stamped on speaker 
and full description of part required. 

73744 Coil -Oscillator coil-A.M. L4 MISCELLANEOUS 
73918 Coil -Antenna coil-F.M. L1 '74649 Antenna-F.M. antenna 
73916 Coil -Oscillator coil-F.M. L2 74205 Bezel -Dial scale bezel less dial 71942 Coil -Filament choke coil L3 74054 Bracket --Pilot lamp bracket 
33514 Connector -Phono input connection socket (dual) 71105 Cable -Shielded pickup cable for record changer, corn - 5040 Connector -4 -contact female connecting socket for speaker plete with pin plug 

cable 13103 Cap- Pilot lamp cap 
30868 Connector -2 -contact female connecting socket for record 71892 Catch -Door strike and catch 

"74639 
changer motor cable 74298 Clamp --Dial clamp (2 required) 

Control --Volume control and power switch (R14, S3) X3038 Cloth --Grille cloth (2 required) for mahogany or walnut 1'72953 Cord -Drive cord (approximately 48" overall length re- instruments 
quired) X3039 Cloth -Grille cloth (2 required) for oak instruments 73690 Cord -Power cord and plug 30868 Connector -2 -contact female connecting socket for motor 16058 Grommet -Rubber grommet to mount R -F shelf (4 re- cable 

quired) 30870 Connector--2-contact male connecting plug for motor cable 72069 Grommet -Rubber grommet for rear mounting feet (2 re- 
quired) 

74581 Cover -Mounting screw cover (plug-in type) for mount- 
ing record changer (3 required) 

73895 
'74645 

Indicator -Station selector indicator '74737 Decal -Control panel function decal for mahogany or wal- Nut -#8-32 hex retainer nut between R -F shelf and nut instruments 
volume control knob shaft '74738 Decal -Control panel function decal for oak instruments 74297 Plate- Dial back plate assembly complete with two 12) 74273 Decal --Trade mark decal ("Victrola") 
drive cord pulleys '74647 Dial -Glass dial scale 

'74640 Pulley -Pulley and hub for volume control shaft 73549 Emblem -"RCA Victor" emblem (metal) Resistors -Fixed composition resistors: 11889 Grommet- Rubber grommet for front apron of chassis 
68 ohms, ±10%. 1/2 watt R7 (2 requited) 
100 ohms, 2710%. 1/2 watt R17, R27, R36 73735 Hinge -Drop door hinge (2 required) 
120 ohms, ±10%, 1/2 watt R12 
470 ohms, ±10%, 2 watts R21 

71821 Knob -Tuning knob -maroon -for mahogany or walnut 
instruments 

560 ohms, ±10%, V2 watt R35 72824 Knob -Tuning knob -brown -for oak instruments 
680 ohms, ±20%, V2 watt R9, R11 
1200 ohms, ±5%, V2 watt R23 

73998 Knob -Volume control knob -maroon -for mahogany or walnut cabinets 
73637 Resistor -Wire wound, 2200 ohms, 5 watts R22 73995 Knob -Volume control knob -brown -for oak instruments Resistors -Fixed composition resistors: 

3300 ohms, ±5%, V2 watt R24 
73230 Knob -Function switch knob -maroon -for mahogany or 

walnut instruments 
5600 ohms, 2:10%. 1/2 watt R47 73231 Knob -Function switch knob -brown -for oak instruments 8200 ohms, ±10%, 1/2 watt R43 
10,000 ohms, ±10%, 

1/2 watt R32, R50 
'74845 Knob -Tone control switch knob -maroon -for mahogany 

or walnut instruments 
15,000 ohms, ±10%, V2 watt R13, R18, R30 
18,000 ohms, x-10%, 1/2 watt 114 

'74846 Knob --Tone control switch knob -brown -for oak instru- 
ments 

22,000 ohms, ±10%, 1/2 watt R48 11765 Lamp -Dial lamp -Mazda 51 27,000 ohms, ±10%, 1/2 watt R8, R40 '74648 Loop -Antenna loop 
27,000 ohms, 2:10%, 1 watt R5 74208 Nut -Tee nut for mounting record changer (3 required) 33,000 ohms, ±10%, V2 watt 116 
39,000 ohms, 2-10%, V2 watt R25 
56,000 ohms, X10%, 1 '. tt R10 

74582 

'74736 

Screw -#8-32 x 13/4" special screw for mounting record 
changer(3 required) q 

) Slide -Record changer tray slide 82,000 ohms, x-10%, V2 watt R42 
100,000 ohms, ±10%, V2 watt 1145 
120,000 ohms, ±10%, 1/2 watt 1146 

74421 Spring -Conical s ring for mounting record changer - 
upper -RH side (1 required) 

220,000 ohms, ±10%, V2 watt 1149 
270,000 ohms, x-10%, 1/2 watt R19, R29 

74422 Spring -Conical spring for mounting record changer - 
upper -LH side (2 required) 

330,000 ohms, ±10%, V2 watt R28 
470,000 ohms, ±10%, 1/2 watt R20, R26, R44 

74423 Spring -Conical spring for mounting record changer - 
lower (3 required) 

2.2 megohms, 2:20%, V2 watt R3 30900 Spring -Retaining spring for knobs 71821 and 72824 
3.9 megohms, ±10%, 1/2 watt R2 72845 Spring -Retaining spring for knobs 73995 and 73998 
10 megohms, ±20%, 1/2 watt .. R1S, 1141 14270 Spring -Retaining spring for knobs 73230 and 73231 
22 megohms, ±20%, V2 watt 1116 73412 Support -Drop door fall support 
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Tuning Range 

MODELS 9X561, Ch. RC -1079B; 
9x562, Ch. RC -1079C 

9X561 
Maroon 

9X562 
Ivory 

Specifications 
540-1600 kc Dial Lamps (2) Mazda type 1490, 3.2 volts, .16 amp. 

Intermediate Frequency 455 kc 

Tube Complement 
(1) RCA 12SA7 Converter 
(2) RCA 12SK7 I -F Amplifier 
(3) RCA 12SQ7 Det.-A.V.C.-A-F Amp. 
(4) RCA 50L6GT Output 
(5) RCA 35Z5GT Rectifier 

Power Supply Rating 
115 volts a.c., 50 to 60 cycles or d.c. 30 watts 

Power Output 
Undistorted 85 watts 
Maximum 1.1 watts 

Loudspeaker (92586-4) 
Size and Type 8 in. PM 
Voice Coil Impedance 3.2 ohms at 400 cycles 

Cabinet Dimensions 
Height... 9,3 " \Vidth.. 

Weight 

Tuning Drive Ratio 

. 12'/!," Depth... 83/" 

q lbs. 

9 to 1 (4/ turns of knob) 

POWER SUPPLY POLARITY.-For operation on 
d.c., the power plug must be inserted in the outlet for 
correct polarity. If the set floes not function, reverse the 
paug. On a.c., reversal of the plug may reduce hum. 

Replacement Parts 
Stock 

No. DESCRIPTION Stock 
No. DESCRIPTION 

74655 

'74656 

74653 
71924 

'74661 
74662 

73186 
71927 
71923 
72827 
71928 
73553 
70617 
73935 
74448 
35787 
74133 

t72953 

73693 
72283 

74658 

74657 

71116 
74651 

74652 

74660 

CHASSIS ASSEMBLIES 
RC 1079B -9X561 
RC 1079C -9X562 

Back-Cabinet back (maroon) and loop assembly 
for Model 9X561 LI 

Back-Cabinet back (ivory) and loop assembly 
for Model 9X562 Ll 

Capacitor-Variable tuning capacitor.. Cl, C2, C3, C4 
Capacitor-Ceramic, 56 mmf CS 
Capacitor-Ceramic, 470 mmf C14 
Capacitor-Electrolytic, comprising 1 section of 

80 mfd., 150 volts and I section. of 50 mfd. 
150 volts C16A, C16B 

Capacitor-Tubular, .001 mfd., 400 volts C9 
Capacitor-Tubular, .002 mfd., 400 volts C15 
Capacitor-Tubular, .01 mfd., 200 volts C12 
Capacitor-Tubular, .01 mfd., 400 volts C17 
Capacitor-Tubular, .02 mfd., 200 volts C13 
Capacitor-Tubular, .05 mfd., 400 volts C8, C18 
Capacitor-Tubular, 0.1 mfd., 400 volts C19, C6 
Clip-Mounting clip for 1.F. transformers 
Coil-Oscillator coil. L2, L3 
Connector-Phono input connector (socket) 
Control-Volume control and power switch RIO, SI 
Cord-Drive cord (approx. 43" overall length 

required) 
Grommet-Power cord strain relief (1 set) 
Grommet-Rubber grommet for mounting tun- 

ing capacitor (3 required) 
Indicator-Station selector indicator (ivory) for 

Model 9X561 
Indicator-Station selector indicator (red) for 

Model 9X562 
Lamp-Dial lamp-Mazda 1490 
Plate-Dial back plate (maroon) complete with 

three (3) pulleys for Model 9X561 
Plate-Dial back plate (ivory) complete with 

three (3) pulleys for Model 9X562 
Resistor-Wire wound, 15 ohms, '/z watt R16 
Resistors-Fixed composition resistors: 

82 ohms, 310%, % watt R17 
150 ohms, ±10%a, % watt R14 
1,000 ohms, X10%, 1 watt RIS 
22,000 ohms, ±10%, % watt R2 
33,000 ohms, ±10%, Yi watt R9 
56,000 ohms, x-10%, % watt R4 
220,000 ohms, ±10%, '/z watt R12, R18 

74E59 
31251 
74663 
74038 
33634 

"74654 
73036 
73037 
33726 

'74759 
'74664 

'74665 
Y2131 

Y2132 

74904 
74671 

`74675 
74756 

74668 
74674 
74666 

'74667 
'74673 
"74669 

'74670 

74734 

330,000 ohms, ±10%, '/z watt R6 
470,000 ohms, ±-10%, t/z watt R13 
3.3 megohm, ±10%, % watt R5 
10 megohm, ±10%, % watt RI1 

Shaft-Tuning knob shaft and m'llew 
Socket-Tube socket, octal 
Socket-Dial lamp socket 
Spring-Tension spring for drive cord 
Switch-Phono switch. S2 
Transformer-Output transformer T3 
Transformer-First I.F. transformer Tl 
Transformer-Second I.F. transformer T2 
Washer-"C" washer for tuning knob shaft 

SPEAKER ASSEMBLIES 
STAMPED 92586-4 

Cone-Cone and voice coil assembly 
Speaker -8" P.M. speaker complete with cone 

and voice coil 
NOTE: If stamping on speaker does not 

agree with above number, order replacement 
parts by referring to model number of instru- 
ment, number stamped on speaker and full 
description of part required. 

MISCELLANEOUS 
Bezel-Round bezel for cabinet-polystyrene 
Cabinet-Plastic cabinet-maroon-for Model 

9X561 
Cabinet-Plastic cabinet - ivory - for Model 

9X562 
Clamp-Dial clamp 
Clip-Dial clip (1 set) 
Cloth-Grille cloth for Model 9X561 
Cloth-Grille cloth for Model 9X562 
Dial-Dial scale 
Emblem-"RCA Victor" emblem 
Knob-Control knob-maroon-for Model 9X561 
Knob-Control knob-ivory-for Model 9X562 
Nut-Speed nut to fasten bezel 
Screw-No. 8 x %" pan head cross -recessed 

screw to fasten speaker (4 required) 
Screw-No. 8 x 7/16" pan head cross -recessed 

screw to fasten dial clamps (2 required) 
Spring-Spring clip for knob 
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PAGE 20-16 RADIO CORPORATION OF AMERICA 
MODELS 9X561, Ch. RC-10?9B; 
9X562, Ch. RC -1079C 

Lead Dress Alignment Procedure 
1. Dress all heater leads down to chassis and away from 

all audio grid and plate wi: ing. 
2. Dress power cord down to chassis base and corner. 
3. Dress capacitor C18 against back apron. 
4. Dress capacitor C13 down to base alongside of 

shielded lead. 
5. Dress output transformer leads down to chassis. 
6. Dress capacitors Cl) and C15 as direct as possible. 
7. Dress dial lamp leads on top of chassis between 12SQ7 

and 50L6GT tubes; below chassis, as short as possible 
to rectifier socket. 

8. Dress excess loop leads away from tubes and clear of 
tuning condenser. 

Test -Oscillator. - For all alignment operations, con- 
nect the low side of the test -oscillator to the receiver 
chassis, and keep the oscillator output as low as possible 
to avoid a -v -c action. 

On AC operation an isolation transformer (115 v./115 
v.) may be necessary for the receiver if the test oscillator 
is also AC operated. 

Dial Calibration 
With the tuning condenser fully meshed, the dial 

pointer should be set to the first score mark at the left- 
hand end of the dial back plate. The four score marks 
represent: Max. cap. 600 kc 1400 kc min. cap. 

SHOWN WITH TUNING 
CONDENSER AT MAX. 
CAPACITOR (CLOSED) 

PUiLLEY 

MAX./ 
CAP. 

600KC 

DIAL BACK PLATE \ \ 
1400 KC, 

DRUM 

DIAL CORO 

MIN. 
CAP. 

Dial Indicator and Drive Cord 

V1 

12SA7 
CON V. 

3 
LI 

LOOP 

93V. 

C 

9 

T 

2-17 t 7 

R2 
22K .--. 

OSC. 
COIL 

E C3 T 
L2á 

TTT 
C4L3 2-104 

o b 2-17 

IIIB 

V2 
12SK7 

I. F. 

T1 

939. Ì 
}}d +1 S 

qq I !K c l 1071 

VOL. CONT. 
Q SWITCH 

Ste s p 

Connect the 
high side of 

test -oscillator to- 
Tune 

teat-osc. to- 
Turn radio 
dial to- 

Adjust the 
following for 
max. output 

1 

I2SK7 I -F grid 
through 0.1 

mfd. capacitor 
455 kc 

Quiet -point 
1600 kc 

end of dial 

T2 (top 
and bottom) 

2nd 1-F trans. 

2 
Stator of 

CI through 
0.1 mid. 

'T1 (top 
and bottom) 
1st 1-F trans. 

3 

Short wire 
placed near 

loop to 
radiate signal 

1620 kc Min. cap. C4 (osc.) 
4 1400 kc 1400 kc 1-C2 (ant.) 
5 600 kc 600 kc L3 (ose.) 

Rock gang 
6 Repeat steps 3, 4 and 5. 

'Do not readjust T2 when test oscillator is connected to Cl. tWhen adjusting C2 (ant. trimmer) it is necessary to have the loop in the same position and spacing as it will have when assembled in the cabinet. 

PHONO INPUT JACK RADIO PHONO SW. 
S2 

V3 
12 SQ7 

DET.T.-`iVC 

T2 
19 

2MO1.F. 

455 KC 
TOP E BOTTOM Cf 

ANT. 
C3 

OSC. 

L3 
,.IA600KC 

Cz7 Cá 
1400KC 1620 KC 

Tube and Trimmer Locations 

V3 V4 
12SQ7 50L6 -GT 

DET -AF -AVC OUTPUT 

R17 
.9 

82 

T2 

1 5 

tlppl4 106 

h51 gp Is$ 3 

iF14-9- 
R4 , 

S4N3 

461V. 

a 

1 C14 
470 

ß 

C15 
.002 2 

512 
220K 

107V. C17 

Rai R14 
470K 150 

95V. - CS ' 56 

CATHODE CURRENTS 
12SA7 
,25K7 
12SQ7 
5OL6-6T 
35Z5 -GT 

10.05 MA 
10.25 MA 

.13 MA 
33.0 MA 
55.0 MA 

K. 1000 
VOLTAGES MEASURED TO COMMON WIRING 
WITH VOLTONMYST SHOULD HOLD WITHIN ±2076 
WITH RATED POWER SUPPLY. CAPACITOR VALUES 
GREATER THAN 1 ARE IN MMF., LESS THAN 1 ARE 
IN MF. UNLESS OTHERWISE INDICATED. 

55 
3.3 MEG. w T I 

R6 S C9 330K RADIO RADIO _001 

PHONO O S2 l'" II 
PHONO 

V3 

B 

R9 
33 1( 

C12.01 

C13 
.02 

.01 

R15 
1000 

73 
BLU. OL 

H. ORS 

s - 

PM 
SPKR. 

C16B ¡C16A W 501M. BOMF. 
Rll ][ 1.1271E14. .4. 

7 

f3 l 518 
? 1s 

VI V2 

RIO 
2 MEG. 

VOLUME 
CONTROL 

7 72 2( 7 7 

V4 

Schematic Circuit Diagrant 

2 

35Z5 -GT 
R ECT. 

5 e DIAL LAMPS 

CIO 
.05 

RIO 
220K 

7T, 0.1 
INDICATES INDICATES 
CHASSIS COMMON 
GROUND WIRING 

INSULATED 
FROM CHASSE. 

121V 

115V. A.C. 
POWER 1 510 'SUPPLY 

(ON VOL. CNTL.) 

TUNING 
CONT. 
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Tube Complement 
(I) RCA 12SA7 Converter 
(.2) RCA 12SK7 I -F Amplifier 
(3) RCA 12SQ7 Det.-A.V.C.-A-F Amp. 
(4) RCA 50L6GT Output 
(5) RCA 35Z5GT Rectifier 
Power Supply Rating 

115 volts a.c., 50 to 60 cycles or (l.c. 30 watts 
Power Output 

Undistorted 1.1 watts 
Maximum 1.75 watts 

MODELS 9)(571, Ch. RC -1079; 
9X572, Ch. RC -1079A 

9X571 
Maroon 

9X572 
Ivory 

Specifications 
Tuning Range 540-1600 kc Dial Lamps (2) Mazda type 1490, 3.2 volts, .16 amp. 

Intermediate Frequency 455 kc Loudspeaker (9'586-2\V) 
Size and Type 8 in. l'M 
Voice Coil Impedance 3.2 ohms at 400 cycles 

Cabinet Dimensions 
Height... 911,W Width 12!/z" Depth...8í6 

Weight 10 lbs. 

Tuning Drive Ratio 9 to 1 (41/2 turns of knob) 

POWER SUPPLY POLARITY.-For operation on 
d.c., the power plug must be inserted in the outlet for 
correct polarity. 1f the set (loes not function, reverse the 
plug. On a.c., reversal of the plug may reduce hum. 

Replacement Parts 

Stock 
No. DESCRIPTION Stock 

No. DESCRIPTION 

CHASSIS ASSEMBLIES '74659 Shaft-Tuning knob shaft and pulley 
RC 1079 Model 9X571 31251 Socket-Tube socket, octal 

RC 1079A Model 9X572 '74663 Socket-Dial lamp sockets and lead assembly 

'74655 
`74653 

71924 
71514 

Back-Cabinet back (tan) and loop assembly.... LI 
Capacitor-Variable tuning capacitor.C1, C2, C3, C4 
Capacitor-Ceramic, 56 mmf. C5 
Capacitor-Ceramic, 82 mmf. C11 

74038 
`74676 
73036 
73037 

'74677 

Spring-Tension spring for drive cord 
Switch-Function switch 51 
Transformer-First I.F. transformer T1 
Transformer -Second I.F. transformer T2 
Transformer-Output transformer T3 

73501 Capacitor-Ceramic, 150 mmf. C7, C14 33726 Washer-"C" washer for tuning knob shaft 
'74678 Capacitor-Electrolytic, comprising 2 sections of 

120 mfd., 150 volts and I section of 40 mfd., 
25 volts C16A, C16B, CI6C 

SPEAKER ASSEMRI IFc 
92586-2W 

73186 Capacitor-Tubular, .001 mfd., 400 volts C9 RL 105C2 
73961 Capacitor-Tubular, .003 mfd., 200 volts C10 '74758 Cone-Cone and voice coil assembly 
71923 Capacitor-Tubular, .01 mfd., 200 volts C12 '74679 Speaker -8" P.M. speaker complete with cone 
72827 Capacitor-Tubular, .01 mfd., 400 volts.... C15, CI7 and voice coil 
71928 Capacitor-Tubular, .02 mfd., 200 volts.... C13, C20 NOTE.-If stamping on speaker does not 
73553 Capacitor-Tubular, .05 mfd., 400 volts C8, C18 agree with above number, order replacement 
70617 Capacitor-Tubular, 0.1 mfd., 400 volts C19, C6 parts by referring to model number of instru- 
73935 Clip-Mounting clip for I.F. transformer ment, number stamped on speaker and full de - 
74448 Coil-Oscillator coil L2, L3 scription of part required. 
35787 Connector-Phono input connector (socket) 
71596 Control-Volume control RIO MISCELLANEOUS 

t72953 Cord-Dial drive cord (approx. 43" overall '74683 Base-Grille base for diffuser rings 
length required) '74687 Button-Diffuser decorative button 

73693 Grommet-Power cord strain relief (1 set) Y2133 Cabinet-Plastic cabinet-maroon-less diffuser 
72283 Grommet-Rubber grommet for mounting tun- rings and dial-Model 9X571 

ing capacitor (3 required) Y2134 Cabinet-Plastic cabinet - ivory - less diffuser 
74658 Indicator-Station selector indicator (ivory) for rings and dial-Model 9X572 

Model 9X571 74904 Clamp-Dial clamp 
`74657 Indicator-Station selector indicator (red) for 74671 Clip-Dial clip (1 set) 

Model 9X572 '74689 Cushion-Rubber cushion between cabinet and 
71116 Lamp-Dial lamp --Mazda 1490 grille base 

74651 Plate-Dial back plate (maroon) complete with 74682 Decal-Function switch decal 
three (3) pulleys for Model 9X571 '74668 Dial-Dial scale 

'74652 Plate-Dial back plate (ivory) complete with '74674 Emblem-"RCA Victor" emblem 
three (3) pulleys for Model 9X572 74680 Knob-Function switch knob - light tan - for 

18469 Plate-Bakelite mounting plate for electrolytic Model 9X572 
capacitor '74681 Knob - Function switch knob - maroon - for 

72313 Resistor-Fuse type, 33 ohms R16 Model 9X571 
Resistors-Fixed composition resistors '74666 Knob-Volume control or tuning knob-maroon 

82 ohms, ±10%, '/z watt R17 -for Model 9X571 
150 ohms, ±10%, % watt RI4 
1,000 ohms, ±10%, 1 watt R15 

'74806 Knob-Volume control or tuning knob-light 
tan-for Model 9X572 

18,000 ohms, ±10%, % watt R19 74340 Nut-Speed nut to hold decorative button 
22,000 ohms, ±10%, '/z watt R2 
27,000 ohms, ±10%, '/z watt R9 

'74688 Nut-Speed nut to hold diffuser rings (18 re - 
quired) 

56,000 ohms, ±10%, % watt R4 '74684 Ring-Outer diffuser ring (7" diameter) 
220,000 ohms, ±10%, '/z watt... R6, R7, R12, R18 '74685 Ring-Middle diffuser ring (415/32" diameter) 
470,000 ohms, ±10%, '/z watt R13 '74686 Ring-Inner diffuser ring (221/32" diameter) 
1 megohm, ±10%, '/z watt R8 
3.3 megohms, ±10%a, % watt R5 

74301 Screw-No. 8 x z/s" pan head, cross -recessed 
screw for mounting grille base (6 required) 

10 megohm, ±10%, '/z watt RI1 74734 Spring-Retaining spring for knobs 
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PAGE 20-18 RADIO CORPORATION OF AMERICA 
MODELS 9X571, Ch. RC -1079; 
9X572, Ch, RC -1079A 

Critical Lead Dress 
1. Dress all heater leads down to chassis and away from 

all audio grid and plate wiring. 
Dress power cord to back apron and away from phono 
jack. 

3. Dress capacitor C18 against back apron. 
4. Connect shielded capacitor C13 direct and with a minimum of exposed leads. 

Dress dial lamp leads on top of chassis around elec trolytic capacitor and between 12SQ7 and 501,6Cí' 
t ubes. 

li. Dress output transformer leads Clown to chassis. 
7. Dress excess loop leads away from tubes and clear of tuning condenser. 

Test -Oscillator. - For all alignment operations, con- nect the low side of the test -oscillator to the receiver chassis, and keep the oscillator output as low as possible 
to avoid a -v -c action. 

On AC operation an isolation transformer (115 v./115 
v.) may be necessary for the receiver if the test oscillator 
is also AC operated. 

Dial Calibration 
With the tuning condenser fully meshed, the dial pointer should be set to the first score mark at the left- hand end of the dial back plate. The four score marks represent: Max. cap. 600 kc 1400 kc min. cap. 

FUNCTION PHONO INPUT 
SWITCH 

VOLUME 
CONTROL 

LI 
LOOP 

(-10V. GOO KC `_ 
-12V. 1400KC/ 

V3 
12SQ7 

DET.-A E-AVC 

455 KC 
TOP 

6. 
BOTTOM 

Tube and Trimmer Locations 
v1 

12SA7 
CONY. 

e 

FUNCTION SWITCH SI -I, SI -2 
VIEWED FROM FRONT AND 
SHOWN WITH CONTROL SHAFT 
IN EXTREME C/CLOCKWISE 
POSITION (POS. I.) 

PHONO. 

SWITCH SEQUENCE 
0 

POS. FUNCTION 
1- OFF IM O.I 
2- RADIO- MIN. HIGHS - 3- RADIO -NORMAL 
4- RADIO -MAI. HIGHS 
5- PHONO. -MIN. HIGHS 
6- PHONO. - NORMAL 
7- PHONO. - MAX HIGHS 

Schematic 
Circuit Diagram 

3 

22K 

9 

T1 

89V. r t -án 4 
I I1a, col I> 
IkT Opr la 
1 2} _4 -__ 

C2 C4 
1400KC 1620 KC 

V2 
12SK7 

I. F. 

SI.2 
FRONT 

S1-2 
REAR 

e 

R5 
3.3 MEG. 

sl -1 
REAR 

8-9689 

T2 

C9 
.001 C11 

82 

Steps P 

Connect the 
high side of 

test -oscillator 
to-- 

Tune 
test-osc.. 
to- 

Turn radio 
dial to- 

Adjust the 
following for g 
max. output 

1 

. 
12SK7 I -F grid 

through 0.1 
mfd. capacitor 

455 kc 
Quiet -point 

1600 kc 
end of dial 

Te (top 
and bottom) 

2nd I -F trans. 

2 
Stator of 

CI through 
0.1 mfd. 

'T1 (top 
and bottom) 
1stl-F trans. 

3 

Short wire 
placed near 

loop to 
radiate signal 

1620 kc Min. cap. C4 (ose.) 
4 1400 kc 1400 kc tC2 (ant.) 

5 600 kc 600 ke L3 (osc.) 
Rock gang 

6 Repeat steps 3, 4 and 5. 

o nct readjust T2 when test oscillator is connected to CI. 
1.When adjusting C2 (ant. trimmer) it is necessary to have the loop in the same position and spacing as it will have when assembled in the cabinet. 

-. RS 
27K 

C-.8233 

L3 
600KC 

TUNING 
CONT. 

250K 
4 
x 

SHOWN WITH TUNING 
CONDENSER AT MAX. 
CAPACITOR (CLOSED) 

PULLEY 

MAX.- ----S.-Z 
cAP. 

600 KC\ 
DIAL BACK PLATE 

V3 
12SQ7 

DET.-AF -AVC 

6 

1 Rio 
1.5 MEG. 
VOLUME 
CONTROL 

DRUM 

DIAL CORO 

1400 EC 
MIN. 
CAP. 

OC 

Dial Indicator and Drive Cord 

V4 
50L6 -GT 

OUTPUT 

CATHODE 

12 SAT 
12 5 K7 
12SQT 
5OL6-IST 
35Z5 -GT 

R11 
10 MEG. 

V1 V2 V4 

K1000 

PM 
SPKR. 

OLE 

Ris 
1000 

P 

R14 i 
150 

C1GB 
I120MF. 

CURRENTS 

9.3 MA. 
10.8 MA. 
0.1 MA. 

36.0 MA. 
58.0 MA. 

VS 
35Z5 -GT c1B 

RECT. '" 

VOLTAGES MEASURED TO COMMON WIRING 
WITH VOLTONMYST SHOULD HOLD WITHIN 6 20%% WITH RATIO POWER SUPPLY. CAPACITOR VALUES GREATER THAN I ARE IN MMF., LESS THAN I ARE IN MF. UNLESS OTHERWISE INDICATED. 

116 V. 

D AL 
LAMPS 

GRN. 

CI6C 
120MF. 

RIG 
33 RIB 

220K 

C19 
X7/77 0.1 - 

INDICATES INDICATES 
CHASSIS COMMON 
GROUND WIRING 

INSULATED 
FRON CHASSIS 

1I5V. A.C. 
POWER 
SUPPLY 
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RADIO CORPORATION OF AMERICA PAGE 20-19 
MODELS 9X(D)1, Ch. RC -1080; 

9X6112, Ch. RC -10:04. 

RADIO - PHONO PHONO r-% SWITCH 52 INPUT JACK - 
,e.. 

132 

N 

: +--s,yyr ^- 
ì;. 

12SQ7 
DE T. 

a 12SK7 
F 

TO 

Isr. I.F 

125Á7 12SK7 35250 
ON V. R.F. REGT -- AVC-AF 2"c. I. F 455 FC /-V 

v'5 TOP d BOT. L2 
CI 

1400 KC 

35L6GT 
600 KC 

5 
I630 KC 

_.. 
Model 9X641 

OUTPUT Y L'q U 
600 KC -,. C3 

1400 KC 

Maroon .ingrz c 40222 'di%Nek 
MI 

Model 9X642 
dVPOL WR 

COUNT 

Ivory 

SPECIFICATIONS 
Tuning Range 540---1600 kc 

Intermediate Frequency 455 kc 

Tube Complement 
(1) RCA 12SK7 R.F. Amplifier 
(2) RCA 12SA7 Converter 
(3) RCA 12SK7 I.F. Amplifier 
(4) RCA 12SQ7 Det.-A.V.C.-A.F. Amp. 

(5) RCA 35L6GT Output 
(6) RCA 35Z5GT Rectifier 

Power Supply Rating 
115 volts d. c. or 50 to 60 cycles a. c. 32 watts 

REPLACEMENT 

Tube and Trimmer Locations 

Dial Lamp Mazda type 

Loudspeaker (92572-4) 
Size and type 
Voice coil impedance 3.2 

Power Output Undistorted1.25 
Maximum 

Tuning Drive Ratio 10 

Weight 
Cabinet Dimensions 

Height 81/2" Width 12313" 

PARTS 

U TUNING ' 
51, 6-8 volts, 0.2 amp. 

5 -in. P.M. 
ohms at 400 cycles 

0.75 watt 
watts 

to I (5 turns of knob) 
834 lbs. 

Depth 71/2" 

, 

STOCK 
No. 

DESCRIPTION 
STOCK DESCRIPTION 

'74694 

74695 

74692 

39032 
71924 
73501 

'74662 

72315 
70572 
71928 
73553 
70617 
73935 
73677 

'74693 
35787 
38410 
70392 

t72953 

72283 

73693 
'74696 
'74690 

74660 

CHASSIS ASSEMBLIES 
RC 1080-9X641 RC 1080A -9X642 

Back-Cabinet back and loop assembly-maroon- 
for Model 9X641 

Back-Cabinet back and loop assembly-ivory- 
for Model 9X642 

Capacitor-Variable tuning capacitor (C1, C2, C3. 
C4, C5, C6) 

Capacitor-Ceramic, 47 mmf. (C8) 
Capacitor-Ceramic, 56 mml. (C9) 
Capacitor-Ceramic. 150 mmf. (C12. C13) 
Capacitor-Electrolytic, comprising 1 section of 80 

mld, 150 volts and 1 section of 50 mid 150 volts 
(C19Á, C19B) 

Capacitor-Tubular, .002 mfd, 200 volts (C14) 

Capacitor-Tubular, .015 mld, 400 volts (C16) 
Capacitor-Tubular, .02 mid, 200 volts (C15) 

Capacitor-Tubular, .05 mid, 400 volts (C17, C18) 
Capacitor-Tubular, .1 mid, 400 volts (C10, 011) 
Clip-Mounting clip for I.F. transformer 
Coil-R.F. coil (Ll, L2) 
Coil-Oscillator coil (L3, L4) 

Connector-Phono input connector (socket) 
Control-Volume control and power switch (R14, S1) 

Cord-Power cord and plug 
Cord-Dial drive cord (approx. 52" overall length 

required) 
Grommet-Rubber grommet to mount variable tun- 

ing capacitor (3 required) 
Grommet-Power cord strain relief (1 set) 
Indicator-Station selector indicator 
Plate-Dial back plate complete with four (4) drive 

cord pulleys, less dial 
Resistor-Wire wound, 15 ohms, 1/2 watt (R13) 
Resistor-Fixed, composition, 68 ohms. ±10%, 1/2 

watt (R1, R4)' 
Resistor-Fixed, composition, 120 ohms, ±10%. 1/2 

watt (R11) 
Resistor-Fixed, composition. 1,200 ohms, ±10%, 

1 watt (R12) 
Resistor-Fixed, composition. 12.000 ohms, ±10%. 

1/2 watt (R2) 

74691 
54414 

'74@97 
74038 
33634 
73036 
73037 
73976 
35969 

73900 

Y2135 
Y2136 
'74699 
'74698 
71821 
72645 
11765 
30900 

Resistor-Fixed, composition, 22,000 ohms, ± 1000, 

12 watt (R3) 
Resistor --Fixed. composition, 56.000 ohms. ±10%, 

1/2 watt (R7) 

1/2 

Resistor-Fixed, composition, 220,000 ohms, +10gó, 
watt (R5. R6( 

Resistor-Fixed, composition, 470,000 ohms, ±10%, 
1/2 watt (R10) 

Resistor-Fixed, composition, 2.2 megohm. ±10%, 
y2 watt (R8) 

Resistor-Fixed, composition, 4.7 megohm, +10%, 
1/2 watt (R9) 

Shaft-Tuning knob shaft and pulley 
Socket-Tube socket 
Socket-Dial lamp socket and lead 
Spring-Tension spring for drive cord 
Switch-Radio-Phono switch (S2) 
Transformer-First I.F. transformer (T1) 

Transformer-Second I.F. transformer (T2) 

Transformer-Output transformer (T3) 
Wbsher-"C" washer for tuning shaft 

SPEAKER ASSEMBLIES 
Stamped 92572-4 

Speaker -5" P.M. speaker complete with cone and 
voice coil 
NOTE.-II stamping of speaker does not agree 

with above number. order replacement by referring 
to model number of instrument and number stamped 
on speaker. 

MISCELLANEOUS 

Cabinet-Plastic cabinet-maroon-for Model 9X641 
Cabinet-Plastic cabinet-ivory-for Model 9X642 
Clamp-Dial clamp (1 set) 
Dial-Dial scale 
Knob-Control knob-maroon-for Model 9X641 
Knob-Control knob-ivory-for Model 9X642 
Lamp-Dial lamp-Mazda 51 

Spring-Retaining spring for knobs 

j Stock No. 72953 is a reel containing 250 feet of cord. 
THIS IS THE FIRST TIME THIS STOCK NUMBER HAS APPEARED 
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PAGE 20-20 RADIO CORPORATION OF AMERICA 
MODELS 9x641, Ch. RC -1080; 
9X6)12, Ch. RC -1080A 

ALIGNMENT PROCEDURE 

Cathode Ray Alignment is the preferable method. Connec- 
tions for the oscilloscope are shown on the schematic diagram. 

Output Meter Alignment.-If this method is used, connect the 
meter across the voice coil and turn the receiver volume con- 
trol to maximum. 

Test Oscillator.-Connect low side of test oscillator to com- 
mon wiring in series with a .1 mf. capacitor. If the test oscil- 
lator is a. c. operated it may be necessary to use an isola- 
tion transformer for the receiver during alignment and the low 
side of the test oscillator connected directly to common wiring 
at the electrolytic capacitor. }Seep the oscillator output low to 
prevent a -v -c action. 

Step 
Connect high 

side of sig. 
gen. to- 

Sig. gen. 
output 

Turn radio 
dial to- Adjust for 

peak output 

t 

Pin No. 8 of 
12SA7 tube 455 kc Quiet point 

near 600 kc 

Top and bottom 
cores of Ti 

2 
Top and bottom 

cores of T2 

3 

"External Antenna" 
terminal through 

100 mmf. 
capacitor 

1,400 kc 1.400 kc 
C6 Osc. 
C5 R.F. 
C4 Ant. 

Shunt C5 with 22.000 ohm resistor 

600 kc 600 kc L4 Osc. 
(Rock gang) 

5 
Remove 22.000 ohm resistor from CS 

600 kc 600 kc L2 R.F. 

6 Repeat steps 3. 4 and S 

The position of the loop antenna in relation to the chassis 
affects adjustment of C4. The correct position is indicated on 
the illustration "Tube and Trimmer Locations." 

USING sv. FIXED SIAN 

NOTE.-If reception is not obtained on d. c. operation, re- 
verse plug in outlet receptacle. On a.c. operation this may 
reduce hum. 

The position of the speaker is adjustable; the correct posi- 
tion is indicated on the illustration "Tube and Trimmer Loca- 
tions." 

600 NC .}II" °9jMRc 4155 NC 

{150i - 1 TX --pi.-- 1.2% !W 50% 1 .º% -xi.- 125X 

LOOP 

1 

VI 

125K7 

CI 
12 ..31)15_. 

Va 
CONY. 

125A7 
830. 83V. 

WREN TAE 

INDICATES 
COMMON WIRING 
INSULATED FROM 
CHASSIS 

7 MF 
E AELE 

IROES 

INDICATES 
CHASSIS 
GROUND 

ALL CAPACITOR VALUES LESS THAN 
LO ARE IN MF. AND ABOVE 1.0 ARE 
IN MM?. EXCET THOSE INDICATED 
IN MF. 

T/ 

"Tr 

CATHODE CURRENTS 
VI 12507 
122 12SA7 
V! 125117 
V4 12507 
vs rSL6-GT 
Ve s5r5-6r 

2 

INDICATOR 
POINTER 

7k 

54" 

GOO MC. 

MAO. CAPACITY 

DIAL CORD DRUM 
SHOWN IN MAX. CAP. 
POSITION.(CCW) 

2k TURNS 

10001,C. 

1400 KC 

Dial Indicator and Drive Mechanism 

IF 

125K7 

02 MA. 

10.2 
0.11 

]E.5 
M.s 

elv. 

RS 
2.2 NEO w 

400.v 

45% f 6011 --M---tax -IAIPROA. 
GAIN 

N 
DATA 

11 

VS 1`MEASUREO IT 

DS-AVC AP OUTPUT 
CHANALYST. 

T. 

CIE 
T150 

OSCILLOSCOPE CONNECTIONS 
VERTICAL 'NI' TO TAIS PoINT- 
VERTICAL '0 TO CHASSIS 

55O1OI( 
VOL. 

CNT L. 

VOLTAGES MEASURED TO COMMON 
WIRING WITH VOLTONMYST SHOULD 
HOLD WITHIN 520% WITH RATED 
POWER SUPPLY. 

1.611 V2 

125Q7 35L6 -AT 
19V. V. 

SLT3 

1C13 f 
C T ISO 

92 
R. PH 

C15 
.02 

C14 
.002 

R10 I"IO 

2 i701, 
4700 

Z.911 

MEG. 

Clee 
SOIF. 

PHONO. 

Cl? 
X .05 

Ve 
RRCT. 

35Z 5 -GT 

1 0 
(ON VOL. 

CONTROL) 

BIM 
P.M. SPEAKER 

612 
1200 

CINA 
T ROMP. 

COLOR 
CODEO 

T l55 ON Ti 
Owv 

I.t TRANSFORMER 
BOTTOM VIEW 

IIS V. A.C.-D.C. 
POWER 5UPPLY 

Schematic Diagram 

In some chassis an alternate filter capacitor is used which has three sections. The low voltage section (20 mf. 25 volts) is not used. The 
alternate capacitor is mounted on top of the chassis and is available as Stock No. 73975. 

@John F. Rider 
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MODFT, 9Y7, Ch. RC -1057 

TO 
PHONO 

115 V. AC 
LINE CORD 

Tube ans Trimmer Locations 
455 KC. 455 KC. 

2ND I.F. TRANS. 1ST. I.F. TRANS. 
ve VS 

OUTPUT OUTPUT l '\ rTh 
35L6 r 35L8 
GT I GT 

ON-OFF 
RADIO -PHONO SW. 

VOL. CONT. 

TUNING 
CONTROL 

Specifications 

SELENIUM 
RECT FIER 

(UNDER 
CHASSIS) 

Alignment Procedure 
Output Meter.-Connect meter across speaker voice coil. 

Turn volume control to maximum. 

Tuning Range 
Intermediate Frequency 
Tube Complement 

540-1600 kc 
455 kc 

I. RCA-12SA7 Converter 
Test Oscillator.-Connect low side of test oscillator to com- 

mon wiring in series with a .1 mf. capacitor. If the test oscil- 
lator is a.c. operated it may be necessary to use an isolation 

2. 

3. 

RCA-12SK7 

RCA-6AQ6 
I -F Amplifier 

A -F Amplifier 

transformer for the receiver during alignment and the low 4. RCA-6AQ6 2nd Del. -Ph. Inv. 

side of the test oscillator connected directly to common wiring 
at the electrolytic capacitor. Keep the oscillator output low 

5. 
6. 

RCA-35L6GT 
RCA-35L6GT }Push -Pull Output 

to prevent a -v -c action. A selenium rectifier is used. 
Dial Pointer Adjustment.-Rotate tuning condenser fully 

counterclockwise (plates fully meshed). Adjust indicator pointer 
so that it is 3%" from the left hand edge of the dial bock plate. 

Steps 

Connect the 
high side of 
test -oscillator 

to- 

Tune 
test-osc. 

to- 
Turn 

radio dial 
to- 

Adjust the fol - 
lowing for 

max. output 

1 

LF. grid, in 
series with 

.1 mid. 
455 kc 

Quiet point 
1,600 kc 

end of dial 

Pri. & Sec. 
2nd I.F. 

transformer 

2 
Converter grid 
in series with 

.1 mid, 

Pri. & Sec. 
1st 1.F. 

transformer 

NOTE.-ANTENNA LOOP AND RECORD CHANGER 
MUST BE IN CABINET FOR THE FOLLOWING 

3 

Short wire 
placed near 

loop for 
radiated 

signal 

1,620 kc 
Extreme 

R. H. end 
(gang open) 

C7 (osc.) 

4 1,400 kc 1,400 kc C4 (ant.) 

5 600 Ice 600 kc 
Ose. Coil 

L3 
Rock gang 

6 Repeat steps 3, 4, 5 5 it necessary 

Dial Indicator and Drive Mechanism- 

isobnC 

tKL 
600KC 

DIAL BACK 
PLATE 

DIMENSIONS INDICATE 
DIAL OINTER DISTAN 
FROM COSE OF DIALCE 
BACK PLATE. 

Power Supply Rating 115 volts, 60 cycles a.c., 60 watts. 
Dial Lamps (2) Mazda type 51, 6-8 volts, 0.2 amp. 

Loudspeaker (92573.1K) 
Size and type 5" x 7" P.M. 

Voice coil impedance 3.4 ohms at 400 cycles 
Power Output 

Undistorted 2.2 watts 
Maximum 3.0 watts 

Cabinet Dimensions 
Height 9p46"Width 161/4" Depth 19s/a" 

Tuning Drive Ratio 101h:1 (51/4 turns of knob) 
Record Changer (RP -168A-1) 

Turntable speed 45 r.p.m 
Records used Long playing -7 in. 
Record capacity 8 records 
Pickup Crystal (medium output) 

Service Hints 

The two 6AQ6 tubes and the dial lamps are accessible by 
removing the sloping panel in the front of the record changer 
compartment. 

When re -installing the chassis in the cabinet the dial lamps 
should be positioned to give maximum illumination of the dial 
without direct light of the lamps being visible from the front 
of the cabinet. 

The chassis mounting board should be flush against the 
front of the cabinet. 

The position of the speaker is adjustable. When correctly 
positioned, it should set firmly against the front of the cabinet 
but with no undue strain on the speaker. 

CAUTION.-CLOSE TUNING CONDENSER PLATES COM- 
PLETELY (C -C -W) BEFORE REMOVING OR RE -INSTALLING 

CHASSIS. 

FUEL 
HIGH 

LOW 

SOFT 

Controls 
LOW 

FULL 

HIGH 

LOUD 

®John F. Rider 
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RADIO CORPORATION OF AMERICA, PAGE 20-2'; 
KOTOLL 9Y7, Ch. RC -1057B 

Replacement Parts 

STIOCK DESCRIPTION 
STOCK DESCRIPTION 

CHASSIS ASSEMBLIES RC 1057B Resistor-Fixed, composition, 3.3 megohms, ±20%, 
z watt (R4) 

71042 Button-Plug button to cover holes for I.F. trans- 
formers' adjustment (2 required) 

Resistor-Fixed, composition, 10 megohms, +_20%, 
1/2 watt (R8, R9) 

74246 Capacitor-Variable tuning capacitor (C3, C6, C7) 73012 Shaft ---Tuning knob shaft 
74270 Capacitor-Mica trimmer, 3-30 mmf. (C26) 73103 Shield-Tube shield for miniature tubes (2 required) 

39622 Capacitor-Mica, 56 mmf. (C21) 72998 Socket-Dial lamp socket and lead assembly 
73499 Capacitor-Ceramic, 56 mmf. (C23) 36422 Socket-Phono input socket, 3 contact - 

39630 Capacitor-Mica, 120 mmf. (C27) 9914 Socket -Tube socket, miniature, for V3 
70600 Capacitor-Tubular, .001 mfd., 400 volts (C20) 72516 Socket -Tube socket, miniature, for V4 
70603 Capacitor-Tubular, .003 mid., 400 volts (C28) 37605 Socket-Tube socket, octal 
72791 Capacitor-Tubular, .005 mfd., 400 volts (C10) 74038 Spring --Drive cord spring 
70612 Capacitor-Tubular, .025 mfd., 400 volts (C18) 70396 Spring-Volume control gear tension spring 
73561 Capacitor-Tubular, .01 mfd., 400 volts (C13, C14, 73011 Switch-Power, radio and phono switch (SI, S2) 

C15) 73036 Transformer-First I.F. transformer (T1) 
70572 Capacitor-Tubular, .015 mfd., 400 volts (C29, C30) 73037 Transformer --Second I.F. transformer (T2) 
73638 Capacitor-Tubular, .02 mid., 400 volts (C9) 73008 Transformer-Output transformer (T3) 
70611 Capacitor-Tubular, .02 mid., 400 volts (C11) 33726 Washer --"C" washer for tuning knob shaft 
73553 Capacitor-Tubular, .05 mfd., 400 volts (C8, C25) '74029 Washer-Fibre washer for tuning knob shaft 
70615 Capacitor-Tubular, .05 mid., 400 volts (C24) 70406 Washer-Spring washer for volume control 
73013 Capacitor-Electrolytic, comprising 1 section of 80 

mfd., 150 volts, 1 section of 30 mfd., 150 volts 
and 1 section of 10 mid., 150 volts (C19A, C19B, 
C19C) 

34457 

72728 

Washer-Spring washer for tuning knob shaft 

SPEAKER ASSEMBLIES 92573-1K 

Cone-Cone and voice coil assembly 
73935 Clip-Mounting clip for I.F. transformers (2 required) 74454 Gasket --Rubber gasket for speaker 
73048 Coil-Oscillator coil (L2, L3) 72727 Speaker -5" x 7" P.M. speaker complete with cone 
38403 Control-Volume control (R7) and voice coil 

f72953 Cord --Drive cord (approx. 50" length required) 
70392 Cord-Power cord and plug MISCELLANEOUS 
70397 Gear-Power, radio and phono switch gear 74225 Bezel-Dial scale bezel less dial 
73014 Gear-Volume control gear-less spring '74209 Cover-Cover for record changer mounting screw 
72283 Grommet-Rubber grommet to mount tuning capoc- (3 required) 

itor (3 required) 74273 Decal-Trademark decal (Victrola) 
73886 Indicator-Station selector indicator 74224 Dial-Polystyrene dial scale 

'74248 Loop-Antenna loop (L1) 74237 Escutcheon-Tuning control escutcheon for blonde 
'74216 Plate-Dial back plate complete with three (3) drive instruments 

cord pulleys, less dial '74236 Escutcheon ---Tuning control escutcheon for mahogany 
30868 Plug -2 contact female plug for motor cable or walnut instruments 
73009 Rectifier-Selenium rectifier (SRI) 74235 Escutcheon-Power--radio-phono switch escutcheon 
73038 Resistor-Normal value, 66 ohms with positive tern- for blonde instruments 

perature coefficient (R18) 
Resistor-Fixed, composition, 82 ohms, ±10%, 1 

'74234 Escutcheon-Power-radio-phono switch escutcheon 
for mahogany or walnut instruments 

watt (R17) 72894 Foot-Rubber foot (4 required) 
73072 Resistor-Normal value, 95 ohms with negative 12692 Hinge-Cabinet lid hinge (2 required) 

temperature coefficient (R21) 
Resistor-Fixed, composition, 1200 ohms, ±10%, 1 

'74223 Knob --Power, radio and phono switch knob--tan- 
for blonde instruments 

watt (R14) 
Resistor-Fixed, composition, 1800 ohms, ±10%, 1/2 

74222 Knob-Power, radio and phono switch knob-ma- 
roon-for walnut or mahogany finish instruments 

watt (R13) 74221 Knob-tuning knob-tan-for blonde instruments 
Resistor-Fixed, composition, 12,000 ohms, ±10%, 

1/2 watt (R16) 
74220 Knob-Tuning knob-maroon-for walnut or mahog- 

any finish instruments 
Resistor-Fixed, composition, 22,000 ohms, ±20%, 

1/2 watt (R2; 
74219 Knob-Volume control knob-tan-for blonde in - 

struments 
Resistor-Fixed, composition, 56,000 ohms, ±10%, 

i z watt (R23) 
74218 Knob --Volume control knob-maroon-for walnut or 

mahogany finish instruments 
Resistor-Fixed, composition, 82,000 ohms, ±10%, 11765 Lamp-Dial lamp 

1/2 watt (R19) 
Resistor-Fixed, composition, 180,000 ohms, ±10%, 

1/2 watt (R5) 

'74208 

71095 

Nut --Tee nut for mounting record changer (3 re- 
quired) 

Nut-Speed nut for dial scale bezel (8 required) 
Resistor-Fixed, composition, 220,000 ohms, ±20%, 74192 Plug -3 prong male plug for shielded pickup cable 

1/2 watt (R1, R10, R11) 
Resistor-Fixed, composition, 330,000 ohms, ±10%, 

1/2 watt (R22) 

74424 

74421 

Screw-#8-32 x 13/4" special head screw for mount- 
ing record changer (3 required) 

Spring-Conical spring for mounting record changer 
Resistor-Fixed, composition, 470,000 ohms, ±10%, 

1/2 watt (R15) 74422 
-upper-R. H. side (1 required) 

Spring-Conical spring for mounting record changer 
Resistor-Fixed, composition, 470,000 ohms, ±20%, 

1/2 watt (R12) 74423 
-upper-L. H. side (2 required) 

Spring-Conical spring for mounting record changer 
Resistor-Fixed, composition, 1 megohm, ±10%, 1/2 -lower (3 required) 

watt (R3) 14270 Spring-Retaining spring for knobs 
Resistor-Fixed, composition, 1.5 megohms, ±10%, 71824 Stud-Stud and screw to mount lid hinge (1 set) 

1 watt (R20) 30688 Support-Cabinet lid support 

Stock No. 72953 is a reel containing 250 feet of cord. 

THIS IS THE FIRST TIME THIS STOCK NUMBER HAS APPEARED IN SERVICE DATA. 

o John F. Rider 
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Specifications 

Tuning Range 540-1600 kc 

Intermediate Frequency 455 kc 

Tube Complement 
1. RCA-12BE6 Converter 

2. RCA-12BA6 I -F Amplifier 

3. RCA-12AV6 Det., AVC., A -F Amplifier 

4. RCA-50L6GT 

5. RCA -35W4 
Output Rectifier 

Power Supply Rating 115 volts, 60 cycles a.c., 60 watts 

Dial Lamps (2) Mazda type 1490, 3.2 volts, 0.16 amp. 

Loudspeaker (92585-1) 
Size and type 5" x 7" P.M. 
Voice coil impedance 3.2 ohms at 400 cycles 

Power Output 
Undistorted 1 watt 
Maximum 1.5 watts 

Cabinet Dimensions 
Height 73/4" Width 123e" Depth 14'/4" 

Tuning Drive Ratio 7'/2:1 (33/4 turns of knob) 

Record Changer (RP -168-1 modified or RP -168E-1) 
Turntable speed 45 r.p.m. 
Records used Long playing -7 in. 
Record capacity Up to 10 records 
Pickup Crystal (medium output) 
Pickup arm assembly RMP129-2 

Service Hints 
The tubes and the dial lamps are accessible by removing 

the panel in the front of the record changer compartment. 

The chassis metal mounting plate should be flush against 
the front of the cabinet. 

The position of the speaker is adjustable. When correctly 
positioned, it should set firmly against the front of the cabinet 
but with no undue strain on the speaker. 

Care of Sapphire 
The record changer sapphire is protected by a permanent 

metal guard. LINT MAY COLLECT TO CLOG THE OPENING 
IN THE GUARD AT THE SAPPHIRE POINT AND CAUSE POOR 
RECORD REPRODUCTION. This may require occasional clean- 
ing of the guard opening-clean by carefully brushing with a 
small soft brush. 

MODEL 9Y51, 
Ch. RC -1077 

Record Separators 
In the out of cycle position the record separator knives or 

discs are normally concealed inside the center post. During 
service, the position of the star wheel on the underside of the 
record changer may be accidently shifted; this may cause the 
separator knives to be extended when they should be con- 
cealed. 

If the separator knives are thus extended-turn the power 
on so that the turntable is revolving, gently press fingers 
against the extended knives until they disappear inside the 
center post-DO THIS ONLY WHILE MECHANISM IS OUT OF 
CYCLE. 

VOLUME 
LOUD 

SOFT 

POHIGN. 
Q FULL. 

LOW 

OFF' 

A 
LOW' 

1 

FULL O 
NIGH 

Controls 

This instrument incorporates either a RP168-1 (modified) or a 
RP -168B-1 record changer and a RMP129-2 pickup arm assem- 
bly. Refer to Service Data RP -168 Series, 3rd edition, for in- 
formation on record player. 

Alignment Procedure 

Output Meter.-Connect meter across speaker voice coil. 
Turn volume control to maximum. 

Test Oscillator.-Connect low side of test oscillator to com- 
mon wiring in series with a .1 mf. capacitor. If the test oscil- 
lator is a.c. operated it may be necessary to use an isolation 
transformer for the receiver during alignment and the low 
side of the test oscillator connected directly to common wiring 
at the electrolytic capacitor. Keep the oscillator output low 
to prevent a -v -c action. 

Dial Pointer Adjustment.- Rotate tuning condenser until the 
plates are fully open. Adjust indicator pointer to 1630 kc (ex- 
treme high frequency end of the scale). 
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Ch. RC -1077 

LEAD DRESS 

I. Dress all heater leads and pilot light leads down to chassis 
and as far as possible from all audio grid and plate wiring. 

2. Dress all exposed leads away from each other and away 
from chassis to prevent short circuits. 

3. Dress lead from h.F. section of gang to V1 pin 7 direct but 
away from chassis base to reduce capacity, also away 
from fuse resistor. 

4. Dress lead from oscillator section of gang to oscillator coil 
direct but away from chassis base to reduce capacity. 

5. Connect capacitor C20 with short leads between gang frame 
and mounting bracket. 

6. Dress output transformer leads down to base. 
7. Dress loop antenna leads away from gang plates and tubes. 
8. Dress 33 -ohm limiting resistor away from chassis. 

Pickup Landing Adjustment "A" 
The pickup point should land half -way between the outer 

edge of the record and the first music groove. 
If the pickup lands inside the starting grooves --turn screw 

"A" slightly clockwise. If pickup lands outside the starting 
grooves-turn screw "A." 

Pickup Height Adjustment "B" 
During cycle the pickup arm must rise high enough to clear 

a stack of eight records on the turntable, but not high enough 
to cause the top of the arm to touch records resting on the 
record supports. 

Steps 
Connect the 
high side of 

test to- 
Tune 

test-osc. 
to- 

Turn 
radio dial 

to- 
Adjust the fol - 

lowing for 
max. output 

1 

I.F. grid, in 
series with 

.1 mfd. 
455 kc 

Quiet point 
1.600 kc 

end of dial 

Pri. 6 Sec. 
2nd I.F. 

transformer 

2 

Converter grid 
in series with 

.1 mfd. 

Pri. 6 Sec. 
1st I.F. 

transformer 

NOTE.-ANTENNA LOOP AND RECORD CHANGER 
MUST BE IN CABINET FOR THE FOLLOWING 

3 

Short wire 
placed near 

loop for 
radiated 
signal 

1,630 kc 
Extreme 

R. H. end 
(gang open) 

C4 (osc.) 

4 1,400 kc 1,400 kc C2 (ant.) 

5 600 kc 600 kc 
Osc. Coil 

L3 
Rock gang 

6 Repeat steps 3, 4, 6 5 if necessary 

If pickup does not clear a stack of eight records-turn screw 
"B" slightly clockwise. If pickup arm touches records OIIMOUNTING 
record supports-turn screw "B." SCREW -m-0 

AND MOTORBOARD 
CAP 

Dial drive mechanism 

50L6GT 
OUTPUTL 

FUNCTION 
SWITCH 

12AV6 

DET.-AF-AVC 

SEPARATOR KNIVES 

PICKUP HEIGHT 
ADJUSTMENT 

-B= 

TURNTABLE 
PICKUP ARM 

MOUNTING 
SCREW 

AND 

-/(PICKUP 
CAP 

ICKUP LANDING 
ANOU RECORD ADJUSTMENT 

SUPPORTS 

MOUNTING' 
SCREW PICKUP 

AND 
CAP 

1 ST. 
O 

I. F. 

C16A 
C16B 
C16C 

et -START -REJECT 
BUTTON 

MS 165 

Record changer adjustments 

CONY. RECT. 

1400 KC 
ANT. CZ 

1630 KC 
OSC. C4 

Tube and trimmer location 
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MODEL 9Y51, 
Ch. RC -1077 

Replacement Parts 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

CHASSIS ASSEMBLIES 74677 Transformer -Output transformer T3 
RC 1077 73488 Transformer--- First I.F. transformer TI 

74700 Bracket -Drive cord pulley bracket (L. H.) complete with 73037 Transformer -Second I.F. transformer T2 

one (1) pulley and one (1) terminal board. 33726 Washer --"C" washer for tuning knob shaft 

74705 Bracket -Drive cord pulley bracket (R. H.) complete with 
two (2) pulleys less long bracket. SPEAKER ASSEMBLIES 

74704 Capacitor - Variable tuning capacitor -less bracket..C1, C2, 
C3, C4 

Stamped 92585-1 

71924 Capacitor -Ceramic, 56 mmf. C5 74706 Speaker 5" x 7" elliptical P. M. speaker 
74884 Capacitor --Ceramic, 68 mmf. Cl1 Note: If stamping on speaker does not agree with 
39630 Capacitor --Mica, 120 mmf. C14 above number, order replacement parts by referring to 

39632 Capacitor -Mica, 150 mmf. C20 model number of instrument, number stamped on speaker 
74678 Capacitor -Electrolytic, comprising 2 sections of 120 mfd., 

150 volts and 1 section of 40 mfd., 25 volts C16A, 
C16B, C16C 

and full description of part required. 

MISCELLANEOUS 
72792 Capacitor- Tubular, .001 mfd., 200 volts C7 
73186 Capacitor -Tubular, .001 mfd., 400 volts C9 Y2137 Cabinet - Plastic cabinet -maroon 
71926 Capacitor -Tubular, .005 mfd., 200 volts C12 74713 Clamp- Dial clamp (2 required) 
72791 Capacitor -Tubular, .005 mfd., 400 volts C17 73508 Clip -Spring clip for knob 
70602 Capacitor -Tubular, .0025 mid., 400 volts C10 74719 Clip -Spring clip for radio compartment back panel 
72827 Capacitor -Tubular, .01 mfd., 400 volts C15 (2 required) 
71928 Capacitor -Tubular, .02 mfd., 200 volts C13 74192 Connector --3 contact male connector for shielded pickup 

cable 
73553 Capacitor -Tubular, .05 mf d., 400 volts C6, C8, C18, 

C19 74682 Decal --Function switch decal 
73935 Clip -Mounting clip for I. F. transformer 74273 Decal-- -Trade mark decal 
74448 Coil -Oscillator coil L2, L3 74722 Dial- Dial scale 
36422 Connector -3 contact female connector (phono input 74674 Emblem -"RCA Victor" emblem 

socket) 11 72894 Foot --Rubber foot (4 required) 
30868 Connector -2 contact female connector for motor cable P3 '74707 Grille --Metal grille 

74702 Control -Volume control RIO 74210 Knob -Reject knob 
172953 Cord -Drive cord (approx. 49" overall length required) '74710 Knob --Volume control or tuning knob 
74454 Gasket --Rubber gasket for between speaker and cabinet '74711 Knob -Function switch knob 
73693 Grommet --Power cord strain relief (I set) 72692 Hinge --Cabinet lid hinge (2 required) 
72283 Grommet -Rubber grommet to mount variable capacitor 74709 Indicator --Station selector indicator 

(3 required) 71116 Lamp --Dial lamp 
'74703 Loop -Antenna loop LI '74940 Lever--"Start-Reject" actuating lever 

18469 Plate -Bakelite mounting plate for electrolytic capacitor 74720 Lid --Cabinet lid 
72313 Resistor --Fuse type, 33 ohms R16 '74717 Mask --End mask for dial (2 required) 

Resistor -Fixed composition resistors: 74708 Motif- Decorative motif for front of cabinet 
150 ohms, -1710%, 1/2 watt R14, R17 
270 ohms, ±10%, 1/2 watt R1 

1,000 ohms, ±10%, 1 watt R15 

'74623 Mounting ---One set of hardware consisting of 3 rubber 
grommets, 3 flat washers, and 3 eyelets to mount record 
changer 

22,000 ohms, 2-10%, 1/2 watt R2 '74715 Panel --Radio compartment back panel 
56,000 ohms, ±10%, 1/2 watt R9 '74721 Plate --Dial back plate, less dial 
82,000 ohms, ±10%, 1/2 watt R4 74212 Nut --Speed nut for reject knob 
220,000 ohms, ±10%, 1/2 watt R12 '74712 Nut -Speed nut for "Start -Reject" actuating lever 
270,000 ohms, ±10%. 1/2 watt R6, R7 
470,000 ohms, x-10%, 1/2 watt R13 

72765 Nut ---Speed nut to fasten motif (1 required) or to fasten 
dial (2 required) 

2.2 megohm, ±10%, 1/2 watt R3, 118 73728 Screen -Ventilation screen (2 7/16" x 11/4") (2 required) 

'74701 

3.3 megohm, -2-10%, 1/2 watt R5 
10 megohm, X10%. ! 2 watt R11 

'74716 Screw --#6-32 x 1/4" cross -recessed oval head machine 
screw for lid support (4 required) or radio compartment 
back panel (3 required) 

Shaft -Tuning knob shaft and pulley 14270 Spring -Retaining spring for function switch knob 
73584 Shield --Tube shield for 12AV6 74718 Spring -Return spring for "Start -Reject" actuating lever 
70827 Socket ---Tube socket, octal, wafer 71824 Stud -Stud and screw to mount lid hinge (1 set) (2 re - 
73117 Socket ---Tube socket quired) 
72998 Socket --Dial lamp socket and lead 74714 Support --Lid support 
74038 Spring -Drive cord spring 

74676 Switch -Function switch SI 

1 Stock No. 72953 is a reel containing 250 feet of cord. 
This is the first time this stock number has appeared in Service Data. 
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MODELS 616B, 
647B, 64 B 

REL MODELS 646B, 647B AND 648B FM BROADCAST RECEIVERS 
88 TO 108 Mc. 

These receivers are single superheterodyne units of orthodox circuit and 
design. As with all VHF receiving equipment, performance is dependent on 
correct installation, particularly the associated antenna and lead-in 
system. 

The nominal impedance at the antenna terminals (marked A - A) is 150 ohms. 
Both 70 and 300 ohm lines may be used here without serious mismatch con- 
sequences. Whether or not the ground terminal (marked G) is used depends 
on local conditions. Because of uncertainties in this connection and be- 
cause the input circuit coupling is fairly tight, the latter is not pre- 
cisely tracked at the factory. For very weak signals or for technical use 
at any one frequency, this circuit may be trimmed by adjusting Cl. This 
is accessible at the top of the chassis and is located as shown in the tube 
layout sketch. 

For convenience in tuning and rough measuring the circuits are adjusted so 
that one small division of the TUNE meter corresponds to a frequency shift 
of about 20 kilocycles, and so that the steps or the RF GAIN control are 
roughly ten to one each. Indications on the SIHÑAL meter are approximately 
linear. Both these meters may be supplemented externally by use of the 
connections on the rear terminal board. The TUNE meter is 25-0-25 micro- 
amperes, and the SIGNAL is 0-1 milliampere. 

To use external meters, remove the strap between terminals 4 and 5 and the 
ground bus from terminal 5, then connect the TUNE meter between terminals 
5 and 1 (ground) and the SIGNAL meter between terminal 4 and 1. If only 
one of these meters are connected externally, the terminal for the second 
meter must be connected to terminal 1. 

Terminals are provided for connecting an external signal to the audio am- 
plifier input and selecting this signal by means of the switch on the 
front panel. Terminal 2 is high and terminal 1 is ground. These termin- 
als represent an AC impedance of about one megohm and 30 micro-microfarads. 
For the 646B about 2V. RMS input is required for full audio amplifier out- 
put. 

The 646B and 647B receivers are designed for operation at 115 volts. They 
should not be operated permanently on lines higher than 125 volts. The 648 
receiver requires at least 5.8 volts DC at the indicated terminals. They 
are connected for negative ground. If the vehicle has a positive ground 
system the vibrators must be reoriented according to the legend on the top 
of the Vibrapacks. 

The maximum audio output of the 646B receiver is ten watts into either 500 
or 8 ohms (mismatch up to 2 to 1 here is not generally aurally serious). 
The maximum output of the 647B receiver is + 18 DBM into 600 or 150 ohms. 
This receiver is connected for 600 ohm load;.to use with 150 ohm load the 
output transformer should be restrapped by replacing strap from 5 to 6 by 
a strap from 4 to 6 and another from 5 to 7. The maximum audio output of 
the 648B receiver is LI_ watts into 6 ohms. 
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iIO EEL S 646B , 
647B, 64sB 

CHASSIS TUBE A_ND ThIMM1R LAYOUT 

AUDIO 8 POWER 
CHASSIS 
6468 

C109 o 

7C5 
V103 

7CS 
V102 

7F7 
V101 

O 5U4G 
V104 

AUDIO POWER 
CHASSIS 

6478 
V101 V100 

0 0 
71'(7 7F7 

O 3Y3GT 
V102 

(I) C107 

(I) C 108 

AUDIO & POWER 
SUPPLY CHASSIS 

6488 

V201 

7C 5 

o 
V200° RELAY 

o 
707 

V. P. 

200 
P. 

L2101 J 

7A6 

TACT 

TAG7 

7ÁG7 

R.F.-I.F 
CHASSIS 

O3 TAG7 

LJ 
7F8 07F8 

7AG7 C-12 C8 ot, CG @j 
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MODELS 646B, 
647B, 648B 
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RADIO ENGINEERING LABS. PAGE 20-7 
MODELS 646E 
647B, 648B 

MODEL 646B, 647B and 648B FM RECEIVER PARTS LIST FOR RF AND IF CHASSIS 
SYMBOL 
REF. DESCRIPTION 

SYMBOL 
BEF. DESCRIPTION 

Cl Capacitor, glass, variable 
1-12 mmfd., 500 VDCW 

I1 Pilot light, miniature 
bayonet base, 6-8 volts, 

CiA Capacitor, ceramic, 4.7 
mmfd. I2) 

.15 amps. 

C2 
C2A 

Not used 
Not used 

I) 

) 

Same as I]. 

C3 Capacitor, 500 mmfd., 
+20%, 500 VDCW L1) Antenna and first grid 

C4 Capacitor, 1200 mmfd., 
+20%, 300 VDCW 

L2) Coil assembly 

C5 Same as C4 Not used 
C6 Capacitor, 47 mmfd., 

+lo%, 500 VDCW 
L 
L5 

Not used 
Mixer grid coil 

C7 Not used L6 Oscillator coil 
C7A Not used L7 Not used 
C8 Same as Cl L8 Choke, 3 Microhenries, ±25 
C9 Same as C4 
C10 Same as C4 L9) 
Cll Capacitor, 22 mmfd. L10) Same as L8 

500 VDCW L11) 
C12 

±10%, 
Same as Cl 

C13 Capacitor, 20 mmfd., 
+10%, 500 VDCW, N375 

Ml 
M2 

Signal strength meter, 0-1 ma. 
Tuning meter, 25-0-25 microamps. 

C14 Same as C3 
Cl Same as C1l Rl Resistor, 4700 ohms, +10 
Cl 

C17 

Capacitor, 22 mmfd., 
±5%, 500 VDCW 
Not used 

R2 
1 watt 
Resistor, 270 ohms, +10%, 
1/2 watt 

C18 

C19) 
C20) 

Capacitor, 4700 mmfd., 
boo VDCW 

Same As C18 

R3 

R4 

Resistor, 100 ohms, +10ó, 
1/2 watt 
Resistor, 1500 ohms, +10;ó, 

1/2 watt 
C21) 
C21A Capacitor, 500 mmfd. 

R5 Resistor, 15,000 ohms, +10%, 
1/2 watt 

C22) 
C23) Same as C4 

R6 Resistor, 39,000 ohms, +10%, 
1 watt 

C24) R7 Resistor, 220,000 ohms, +10;x, 
1/2 watt 

C25) 
C26) 

R8 Resistor, 150 ohms +10%, 
1/2 watt 

C27) 
C23) Same as C18 

R9 Resistor, 47 ohms, +10%, 
1/2 watt 

C29) 
C30) 

R10 Resistor, 1000 onms, +20%, 
1/2 watt 

C31) R11 Resistor, 330 onms, +102, 
1/2 watt 

C32 
C33 

Same as c6 
Capacitor, 470 mmfd. 

R12 Resistor, 560 ohms, +10%, 
1/2 watt 

C34 
+10á, 50o VDCW 
Same as C18 

R13 Resistor, 320 ohms, +10;x, 
1/2 watt 

C35 Capacitor, 1.0 mmfd.±20jo R14 Same as R8 

o John F. Rider 

www.americanradiohistory.com



'AGE 20-8 RADIO E NGINEERING LAB S. 

647B, 64 B 
MODELS )B, 

NaDEL CL6B, (-17B and ( 8B FM RCVR PARTS LIST FOR RF AND IF CHASSIS(CONT'D) 

SYMBOL 
REF. DESCRIPTION 

R15 Same as R10 
R16 Resistor, 100,000 ohms, 

+10%, 1/2 watt 
R17 Same as R10 
R18 Same as R10 
R19 Resistor, 100,000 ohms, 

+10%, 1 watt 

R20 Resistor, 47,000 ohms 
+10%, 1 watt 

R21 Same as R20 
R22 Resistor, 47,000 ohms, 

+10%, 1/2 watt 
R23 Resistor, 68,000 ohms, 

+10%, 1 watt 
R24 Resistor, 10,000 ohms, 

+10%, 1/2 watt 
R25 Same as R24 
R26 Resistor, 33,000 ohms, 

+10%, 1/2 watt 
R27 Same as R26 
R28 Resistor, 470,000 ohms, 

+10%, 1/2 watt 
R29 Resistor, 150,000 ohms, 

+10%, 1/2 watt 
R30 Same as R9 

S1 Not used 
S2 Switch, tap, 3 pole, 

position 
S3 Switch, single pole, 

single throw, rotary 
V1 Type 7F8 tube 
V2 Same as Vl 
V3 Type 7AG7 tube 

4 

SYMBOL 
REF. DESCUPTION 

v4) 

v6j 
V7) 

v8 

X1 

Same as V3 

Type 7A6 tube 

Socket, octal, mica filled 
Bakelite 

X2) 

X4) 
X5) Same as X1 
x6) 
X7) 
X8) 

X9 Miniature, bayonet type 
socket 

X10) 
X11) Same as X9 
X12) 

xl Interstage coupling unit, 
10.7 mc. 

Z2 Interstage coupling unit, 
10.7 mc. 

Z3 Same as Zl 
Z4 Interstage coupling unit, D. 

10.7 mc. 
Z5 Interstage coupling unit, 

10.7 mc. 
Z6 Discriminator assembly 

unit, 10.7 mc. 

MODEL 646B COMBINED AUDIO & POWER SUPPLY CHASSIS 

SYMBOL 
REF. DESCRIPTION 

SYMBOL 
REF. DESCRIPTION 

C101 Capacitor, fixed, paper, 
tubular, .05 mfd., 600 
VDCW, ±20%. 

C102 Capacitor, fixed,dry 
electrolytic, 25 mfd., 
25 VDCW 

C10 Same as C102 
C10 Same as C101 
010 Same as C101 
C106 Capacitor, fixed, dry 

electrolytic, 25 mfd., 
50 VDCW 

C107 Capacitor, fixed, 
electrolytic, 20 mfd., 
475 VDCW 

C108 Capacitor, fixed, elec- 
trolytic, 40 mfd., 475 
VDCW 

C109 Capaçitor, fixed, elec- 
trolytic, 10 mfd., 475 
VDCW 

C110 Capacitor, fixed, mica 
300 mmfd., +20%, 500 
VDCW 
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MODELS 646B, ß+7B 

MODEL 646B COMBINED AUDIO & POWi:R SUPPLY CHASSIS (CONï 'D) 

SYMBOL 
RhF. 

I''101 

L101 

R101 

R102 

R103 

R104 
R105 

R106 
R107 

R108 
R109 

R110 

R111 

R112 
R113 

R114 

DESCRIPTION 

Fuse, 2 ampere, 250 volts 

Choke, 10 henries, 
0.160 amps 

Resistor, variable, comp- 
osition, 1 megohm, Z taper 
standard shaft 
Resistor, 220 Ohms, 1/2 
watt, +10% 
Resistor, 2700 ohms, 1/2 
watt, +10% 
Same as R103 
Resistor, 18,000 ohms, 
1/2 watt, +10% 
Same as R105 
Resistor, 330,000 ohms, 
1/2 watt, +10% 
Same as R107 
Resistor, 100,000 ohms, 
1/2 watt, +10% 
Resistor, U700 ohms, 
1 watt, +10% 
Resistor, 220 ohms, 10 
watts, +5% 
Same as R110 
Resistor, 10,000 ohms 1 
watt, +10% 
Resistor, 150,000 ohms, 2 
watts, +10% 

MODEL 647B COMBINED 

SYI1B0L 
.REF. DESCRIPTION 

S101 Switch, rotary, SPDT 

T101 Transformer, output, Pri. 
10,000 ohms CT, 12 Ma. DC 
unbalance, push-pull wind- 
ings, balanced at high audio 
frequencies, Sec. 8/500 ohms, 
Max operation level 10 watts 

T102 Transformer, power, Prl, 115 
volts, 50/60 cycles, single 
phase, Sec. #1. 320-0-320 
volts RMS at 0.160 amp. 
Sec. #2, 5 volts at 3 amps., 
Sec. #3. 6.3 volts, Sec. #4, 
6.3 volts CT at 1.5 amp. 

V101 
V102 
V10 
V10 

X101 

X102 
X10 
X10 

X105 

Tube, type 7F7 
Tube type 7C5 
Same as V102 
Tube type 5Ú4G 

Socket, loctal, mica -filled 
bakelite 
Same as X101 
Same as X101 
Socket, octal, mica -filled 
bakelite 
Fuse holder, molded black 
bakelite, finger operated 

AUDIO & POWER SUPPLY CHASSIS 

SYMBOL 
REF. DESCRIPTION 

SYMBOL 
REF. DESCRIPTION 

C100 Capacitor, .05 mfd., 600 
VDCW 

C101 Capacitor, electrolytic, 
50 mfd., 25 VDCW 

C102 Same as C100 
Cl03 Same as C100 
C104 Capacitor, 125 mfd., 600 

VDCW 
C105 Capacitor, electrolytic, 

dual 20 mfd., 450 VDCW 
C106 Part of C105 
C107 Capacitor electrolytic, 

40 mfd., f 75 VDCW 
C108 Capacitor electrolytic, 

20 mfd., 475 VDCW 

F100 Fuse, ,lass, 1 amp., 
250 volts 

L100 Choke, 10 henries at 
0.100 amp. 

R100 Resistor, variable, 1 meg- 
ohm, +10%, 1/2 watt, "Z" 
taper, clarostat 37 

R101 Resistor, 100,000 ohms, 
+10% 1/2 watt 

R102 Same as R101 
R103 Resistor, 2200 ohms, 

+10%, 1/2 watt 
R104 Same as R103 
R105 Resistor, 330,000 ohms, 

+10;x, 1/2 watt 
R106 Resistor, 4,700 ohms, 

+10%, 1/2 watt 
8107 Same as R101 
R108 Resistor, 680 ohms, 

+10%, 1/2 watt 
R109 Same as R105 
8110 Resistor, 27,000 ohms, 

+10%, 1/2 watt 
R111 Resistor, 1500 ohms, 

+10%, 1 watt 
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'AGE 20-10 RADIO ENGINEERING LABS. 

MODELS 647B, 648B 

MODEL 647B COMBINED AUDIO & POWER SUPPLY CHASSIS (CONT'D) 

SYPB O L 
aLF. DL;SCRIPTION 

SYMBOL 
REF. DESCRIPTION 

R112 

R113 

S100 

T100 

T101 

Resistor, 100,000 ohms, 
+10%, 2 watts 
Resistor, 68,000 ohms, 
+10%, 1/2 watt 

Switch, rotary, SPDT 

Transformer, power, Pri, 115 
volts, 50/60 cycles, single 
phase, Sec. #1, 310-0-310 
volts RMS at 0.1 amp., Sec. 
#2, 5 volts at 2.0 amp., Sec. 
#3, 6.3 volts at 2.5 amps. 
Transformer, output, Pri. 
16,000 ohms, CT: 6 Ma. DC 
unbalance, push-pull wind - 

MODEL 648B COMBINED AUDIO 

ings balanced for high audio 
frequencies, Sec. 600150 
ohms Max. operation level 
+26 d b m 

V100 Tube type 7F7 
V101 Tube type 7N7 
V102 Tube type 5Y3GT 

X100 Socket, loctal, mica -filled 
bakelite 

X101 Same as X100 
X102 Socket, loctal, mica -filled 

bakelite 
X105 Fuse holder, molded black 

bakelite, finger operated 

AND POWER SUPPLY CHASSIS 

SZi BOL 
REF. DESCRIPTION 

SYMBOL 
REF. DESCRIPTION 

C200 

0201 

C202 
C203 

C204 

C205 

C206 

C207 

C208 

F200 

K200 

L200 

L201 

R200 

Capacitor, .05 mfd., 
600 VDCW, ±20% 
Capacitor, 0.1 mfd., 
600 VDCW, +20% 
Capacitor - Same as C200 
Capacitor, 50 mfd., 50 
VDCW 
Capacitor, 3 section, 
10-10-10 mfd., 450 VDCW 
Capacitor, dual, 40-40 
mfd., 450 VDCW 
Capacitor - Part of C204 
(10 mfd. section) 
Capacitor - Part of C205 
(40 mfd. section) 
Capacitor - Part of C204 
(10 mfd. section) 

Fuse, 20 amp. *Little - 
fuse type 4AG 

Relay, filament -single 
pole, normally open, DC 
operation 

Choke, filter, smooth, 
10 henries 
Same as L1 

Resistor, variable, .5 
megohms, 20% accuracy, 
1/2 watt 

R201 

R202 

R203 

R204 

R205 

R206 

R207 

T200 

V201 

VP200 

VP201 

X200 

X201 
X202 

Resistor, 560 ohms 1/2 
watt, +10% 
Resistor, 100,000 ohms, 
1 watt, ±10% 

Resistor, 680,000 ohms, 
1/2 watt, +10% 
Resistor, 1000 ohms, 1/2 
watt, +10% 
Resistor, 390,000 ohms, 
1/2 watt, +10% 
Resistor, 330 ohms, 
1 watt, +10% 
Resistor, 15,000 ohms, 1 
watt, +10% 

Transformer, output, sin- 
gle 7C5 to loudspeaker 

Tube type 705 

Vibrapack, audio supply 

Vibrapack - (receiver sup- 
ply) - Same as VP200 

Socket, loctal, mica -filled 
bakelite 
Socket - Same as X200 
Fuse holder 
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PAGE 20-2 RADIO WIRE 
MODELS D50, 
D51, D53, D5t. 
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RADIO WIRE PAGE 20-3 
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PAGE 20-4 RADIO WIRE 
MODELS JS -191, JS -300 
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RADIO WIRE PAGE 20-5 

MODELS JS -193, JS -256 
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PAGE 20-6 RADIO WIRE 
MODEL JS -242 
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RADIO WIRE__ PAGE 20-7 
MODEL MS 
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'AGE 20-8 RADIO WIRE 
MODEL N19 
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MODELS M62, M62C 
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PAGE 20-12 RADIO WIRE 
MODELS MB3, MB3A 

ALIGNMENT PROCEDURE 
Correct alignment is of extreme importance in all - 

wave receivers. The receivers are properly aligned at 
the factory with precision equipment and realignment 
should not be attempted by the service technician until 
all other causes of faulty operation are corrected. 

In order to properly realign the receiver the follow- 
ing equipment is necessary: 

1. A signal generator which will provide an ac- 
curately calibrated signal at any frequency from 456 
kilocycles to 18 megacycles. The generator should 
have adjustable signal output. 

2. An output audio voltmeter of the low voltage 
type to be connected across the moving coil of the 
speaker. This should be capable of providing a read- 
able deflection for relatively low output levels to avoid 
the effects of overload. 

3. An insulated or non-metallic screw driver for 
the adjustment of trimmers. 

I F ALIGNMENT 456 KC 
1. Connect the output meter (low scale) across 

the loud speaker voice coil. Turn the wave band 
switch to broadcast position. Turn the volume con- 
trol to its maximum position.. 

2. Connect the test oscillator ground to chassis 
and the "hot" lead from the test oscillator to the grid 
of the 6L7 converter tube through a series .1 Mfd. 
condenser. Set test oscillator to 456 KC. 

3. Adjust I F alignment screws of second I F 
transformer adjacent to 6F6 power tube to maximum 
output, reducing output of test oscillator to keep the 
meter reading on scale as alignment proceeds. 

4. Adjust alignment of first I F transformer, 
(directly behind tuning condenser) to maximum out- 
put as described above. 

5. Readjust these trimmers for accurate align- 
ment. Always use. the lowest possible output from the 
test oscillator to preclude the possibility of automatic 
volume control action confusing proper adjustment. 

NOTE: Since coils are used in series it is absolute- 
ly necessary to align the high frequency bands first, 
in the order indicated. 

FOREIGN BAND 5.7 TO 18.5 
MEGACYCLES 

1. With test oscillator connected to the antenna 
and ground terminals through a 400 ohm resistor 
set oscillator at 16 megacycles. 

2. Set the dial scale to 16 megacycles and adjust 
the oscillator trimmer condenser (C 4) to a reson- 
ance using the counterclockwise or low capacity point. 

3. Adjust input circuit trimmer (C 5) to max- 
imum response, rocking the gang condenser back and 
forth a degree or two to obtain proper maximum. 

POLICE OR MIDDLE BAND 1.75 
TO 5.8 MEGACYCLES 

I. With the test oscillator connected as above set 
the oscillator and dial to 5.5 megacycles. 

2. Adjust oscillator trimmer condenser (C 6) 
for maximum response using the counterclockwise or 
low capacity point. 

3. Adjust input circuit trimmer (C 7) to max- 
imum response rocking the gang condenser as describ- 
ed above. 

BROADCAST BAND 535 TO 
1800 KC 

1. With test oscillator connected to antenna and 
ground through a 200 Mfd. condenser set oscillator 
and receiver dial to 1600 kilocycles. 

2. Adjust broadcast oscillator trimmer (C 8) 
to obtain maximum response. 

3. Adjust antenna circuit trimmer (C'9) for 
maximum output. 

4. Adjust preselcctor trimmer (C 10) for maxi- 
mum output. 

5. Set test oscillator and dial to 600 kilocycles 
and tune in the signal, then adjust broadcast band 
padding condenser (C 1 1) for maximum output 
This padder is mounted on the aluminum coil deck 
near the panel and is adjusted through a hole provided 
in the back of the chassis pan. Rock the condenser 
back and forth a degree or two in order to, obtain pro- 
per maximum. 

6. Repeat the 1600 KC adjustments described 
above for greater accuracy. 

C 

C4 C6 
Fig. 2 Location of Trimmers 
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MODELS MB3, MB3A 

NV 

1 

N 

VT 

+i 
v 

v 

.-- ̀. N/V1'. 

1 ---C 
e 

ti., n,.,nv 
v SSSSS 

3 

V 

.ºoººQºooºº0ºººººº 

(75-01) ro000 00º06.-- 

s 

rH 

± ±1±;61 6 

m 

N 

111 

11, ,111 

H 

111 1111 111 

111 
v 

> 

z zQ 
F 

z 

Z 

o 
o o 

z 

o 

©John F. Rider 

www.americanradiohistory.com



AO E 20-14BADIO WIRE 
MODELS MB3, MB3A 

SCHEMATIC 
LOCATION l'ART No. DESCRIPTION 

16089 Bulb pilot light (edgelight) 
B-15045 Bezel 

Cl C2 C3 C-16.30 Condenser, variable gang model MB3-MB3A C11 A-16472 Condenser, padder 340 uuf 960 uuf C4 C6 C8 A-16473 Condenser, trimmer 3-30 uuf (triple strip) 
C7 A-15248-2 Condenser, trimmer 8-30 uuf (bakelite base) C5 C9 C10 A-16474 Condenser, trimmer 3-30 uuf (ceramic base) 
C27 A-15236-3 Condenser, wet electrolytic 25 Mfd. 400 volts ,C28 A-15237-2 Condenser, wet electrolytic 10 Mfd. 300 volts C29 15918 Condenser, mica 100 Mid. +-20% type O C21 15928 Condenser, mica 250 Mfd. +-20% type 0 C20 C22 15929 Condenser, ¡pica 50 Mmfd. +-20% type O C17 15930 Condenser, mica 2000 Mmfd. +-200,1 type W C18 15931 Condenser, mica 4300 Mmfd. +-5% type W C19 15932 Condenser, mica 1750 Mmfd. +-5% type W C16 C36 15752 Condenser, tubular .05 Mfd. 200 volts 
C31 C33 15753 Condenser, tubular .002 Mfd. 600 volts 
C23 C30 C32 15754 Condenser, tubular .01 Mfd. 400 volts 
C35 15757 Condenser, tubular .1 Mfd. 400 volts 
C24 15763 Condenser, tubular .01 Mfd. 200 volts 
C34 15764 Condenser, tubular .03 Mfd. 400 volts 
C25 15770 Condenser, tubular .2 Mfd. 200 volts 
C26 15773 Condenser, tubular .2 Mfd. 400 volts 
R2 B-16832 Control, tone 
R1 B-16831 Control, volume 

16938 Coil and mounting assembly 
B-15044 Glass convex 
A-15039 Knab 
B-15041 Retaining spring for Bezel 
B-15043 Retaining ring for Glass 

R13 15501 Resistor, carbon 25,000 +-20% 1 watt 
R12 15511 Resistor, carbon 50,000 +-20% % watt 
R17 15512 Resistor, carbon 250,000 +--20% % watt 
R8 15515 Resistor, carbon 100,000 +-20% 1/4 watt 
R14 R15 R16 R24 15517 Resistor, carbon 1 meg. +-20% 1/4 watt 
R7 15542 Resistor, carbon 1,000 +-20% 14 watt 
R22 15554 Resistor, carbon 500,000 +-10% 1/4 watt R4 15558 Resistor, carbon 10,000 +-20% 1/2 watt 'RH 15559 Resistor, carbon 3 meg. +-20% 1/ watt 
R3 3320 No. 38 D. C. C. Manganin wire 2 ohms R18 15604 Resistor, carbon 435,000 +-10% 1% watt R19 15605 Resistor, carbon 100,000 +-105, 1/4 watt R20 15606 Resistor, carbon 5,000 +-10% 1/2 watt R23 15607 Resistor, carbon 250 +-10' 2 watt 
R12 15608 Resistor, carbon 50,000 +-10% 1/4 watt R6 15552 Resistor, carbon 30,000 +-209( 1/4 watt R9 R10 A-16564 Resistor, candohm 27.5 and 15 ohms .245 watts A-16829 Socket speaker 

15066 Socket 6 K7 
15083 Socket 6 C5 
15084 Socket 6 F6 
16470 Socket 5 W4 
16469 Socket 6 Q7 
16537 Socket 6 A8 

B-16635 Socket 6 G5 with leaas 
A-15054 Socket pilot light (edgelight) R. H. 
A-15053 Socket pilot light (edgelight) L. H. 
C-16852 Speaker 
A-16818 Transformer 1st, I. F. 
A-16819 Transformer 2nd I. F. 

C-16544-5 Transformer, Power 110 volt 50-60 cycles 
C-16806 Transformer, Power Universal Tap 
A-1950 Washer Felt 

16941 Dial and Paper Strip Assembly 
A-15023 Pointer (Minute) 
A-15024 Pointer (Tuning) 
B-16813 Paper Dial Backing 

VOLTAGE CHART 
POSITION TUBE Ef Ek Eg SCREEN Ep SUPPRESSOR Ep TRIODE Ep PENTODE 
Converter 6 A8 6.3 3.0 110.0 225.0 T. F. Amplifier 6 K7 6.3 3.0 110.0 230.0 Detector-AVC 6 Q7 6.3 2.0 95.0 Phase Inverter 6 C5 6.3 7.0 150.0 Power Output 6 F6 6.3 14 0 230 0 225 Power Output 
Rectifier 

6 F6 
5 W4 

6.3 
5 0 

14.0 230.0 225 
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RADIO WIRE PAGE 20-15 
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PAGE 20-16 RADIO WIRE 

MOD.LLL MC -16 
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RADIO WIRE PAGE 20-17 

129E9 

CIRCUIT SYMBOL PART NO DESCRIPTION 

Cl A B CV -10010 
C2 CF -11433 
C3 CP-11,203 
C4 CL -10017 

c6 cñi55 
C7 CP-12202 
CB CP-12502 

C11 CP-12103 
C12 OP -12203 

.croc 

!-M 

.OSW = St U 

S, 
L5,2 

M'N+ 

1114 

roil 
2. 

CE 

CONDENSER VARIABLE 
PAPER TUBE .01 mrd 1<OOv 

" " .02 " " 
ELECTROLYTIC 30-20 mfd.150v 

" MICA 250 rwnf. 500V 
50 

" PAPER TUBE .002mfd.200v. 
.005 " n 

PART OF 12 
CONDENSER PAPER 

Sett.. sat 
S'a 

RS 

!'c 
Cf 

SS 

.O1 

.02 

eke! T 30 Ot 
ee 

1 

^5: I j lOW : ia I ict I v - 

i ... t rllx-etTT.M-nt'TtiC Lo10:' 

L1 
L2 
R1 
R2 

H 

H 

R 
R7 
118 

4io 
iì11 
T1 
T2 

50-111 

IT 

12ATd 

IO! 

660 

CR 

ALP -10012A 
TRC-10017 
RC -31500 
RC -31502 
RC -32201 f 
RC -31002 
RC -31503 
RC -30220 
ILC-.,2001 
VC -12106 
RC -31005 
HC -32203 
Rr:-34703 
T0-10000 
TS -10039 

iSS 

'SS 

lour, 

MODELS 1-)121, 1-542 

Model 1-542 
LOOP ANTENNA 
OSC.COIL 
RLSISTOH CARBON 150 ohne 1/2 watt 

' 15,000 " 
" 2.2 meg 

" 10,000 " ' 

150,000" 
" 22 
" 2000 " " 

VOLUME CONTROL 1 MEG WITH SNITCH 
RESISTOR CARBON 10 MEG 1/2 watt 

220,000 ohms 1/2"watt 
" 470,000 " 

OUTPUT TRANS 
I.P. TRANS. 455 KC 

o0x r 
!o -alo 

tug 3S4 

ELECTRICAL 

"x 

i SO.V T C' 

C3 -GF 
MtT W 40 -ait 

Ct'tt - rt 
Mot d to-ios 

te 52 S.S- S. 
Man Or t3' ir1 

111-S1959 Ptt Or 95...6 
t5'S6 
n4e O< va CONS 70,00 

siena s"ow" ,"ntcT,c POS,T,o. 

Model 1-421 

This receiver employs a 4 -tube super - 

SPECIFICATIONS: heterodyne circuit of 8 tuned stages. The 

frequency range is from 1650 to 540 KC, 

and 18.3 to 5.8 MC. The tube compliment is os follows: 1-1R5, 

1-1T4, 1-155 and 1-354. See diagram for locotion of batteries 

and tubes. 

SET DEVELOPS Check 155 Tube. Replace with new 

MICROPHONIC HOWL tube If necessary. 
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PAGE 20-18 RADIO WIRE 

MODEL 1-1.22 
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RADIO WIRE PAGE 20-19 
MODEL 1-427 
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Model 1-819 
The Lafayette Model 1-819 is an AM -FM receiver. This 

receiver may be operated on either AC or DC, 105-125 volts, 

50-60 cycles. 

FM . . . . 88 to 108 MC. 
AM . . . . 540 to 1700 KC. 

Antenna Connections: 
Your Lafayette 1-819 is o sensitive receiver. It is quipped 

with built-in AM and FM antennae so that in primary listening 
areas an outside antenna is not necessary. WHEN LISTENING 
TO FM BY USING THE BUILT-IN ANTENNA, KEEP THE 
ELECTRIC LINE CORD EXTENDED TO ITS FULL LENGTH. 

For weak or distant stations there are provisions made in 

the rear for antenna connections. A terminal strip with two 
screw connections for the lead-in wires from the FM antenna, 

also a wire coming out the back of the receiver for an external 
AM antenna. 

When using the built-in antenna on FM, the lug coming 
out between the two screw connections on the terminal strip 
in the rear, must be connected to the screw connection marked 
"ANT." When using an external FM antenna disconnect this 
wire and connect external antenna lead-in wires to the two 

screw connections. 

Stohon Selector: 
The knob on the extreme right hand side of the cabinet 

operates the tuning condenser on both AM and FM and simul- 

taneously moves the indicating pointer. Ease and accuracy in 

tuning is made possible due to a reduction drive. 

Band Switch: 
The second knob from the right is the AM -FM band switch. 

This is a two position switch. When the switch is in the counter- 
clockwise position, AM (Standard Broadcast) stations may be 

tuned in. When the switch is in the clockwise position, FM 

(Frequency Modulation) stations may be tuned in. 

Volume Control and Power Switch: 
The third knob from the right is the volume control and 

power switch. When the control is in the extreme counterclock- 
wise position the power is "OFF." From this position, a slight 

clockwise rotation will turn the power "ON." By further rota- 

tion in this direction volume may be increased to any degree 

until the full output of the receiver is obtained. 

Tone Switch: 
The fourth knob from the right is the tone switch. For normal 

operation the switch should be clockwise. For increased bau 
response turn switch fully counterclockwise. 

Notes: 
Since this receiver has a loop-tenna on AM which has a 

directional effect, it may be necessary at times to turn the 

receiver for best reception. This set will operate properly only 
after the tubes are sufficiently heated. This may take two 
minutes after the power switch is turned "ON." If the receiver 
is being operated on DC (Direct Current) and no signals are 

heard after two minutes, reverse the line cord plug in the power 

110 DEL 1-819 

outlet. Should noticeable hum be detected when operating en 

AC (Alternating Current), reverse the line cord plug in the 

power outlet 

Servicing of the Lafayette Model 1-819 
(Fe, Use of tedie Technician): 

Should your Lafayette Model 1-819 become inoperative for 
any reason, we suggest you contact your local Lafayette Radio 

and Television Dealer for servicing. The following information 
is for the use by the radio serviceman. 

Alignment of the receiver will, in most cases, be unnecessary 

unless an RF or IF transformer is replaced or the adjustment has 

been tampered with. The IF slugs are slotted for a small size 

fiber screwdriver. Do not put excessive pressure on the aligning 
tool or the threads in the coil -form will be stripped and 

adjustments will be impossible. 

IF Alignment: 
Set bandswitch to AM position. Connect the signal gener- 

ator, modulated at 400 cycles, through a 0.01 Mfd condenser 

to the grid of the 12AT7 converter tube. Connect the low 

side of the generator through a 0.1 Mfd condenser to the 

receiver chassis. Adjust the signal generator to 455 KC. Tune 

primary and secondary slugs of T3 d T5. AM -IF Transformers. 

for maximum output. 

For FM alignment set bandswitch to FM position and leave 

generator connected to the grid of the 12AT7 converter tube. 
Adjust generator to 10.7 MC. Connect 20,000 ohm per volt or 
VTVM meter as in note "1" of schematic diagram. Tune pri- 
mary of T1, bottom slug, and both primary and secondary of 
T2 & T4 for maximum indication on meter. To align secondary 
of Ratio Detector Transformer connect meter as in note "2" 
of schematic diagram. Tune top slug through positive and 
negative indication and then slowly return until meter reads 
zero. This is in the center of the "S" curve. 

RF Alignment: 
Set bandswitch to AM position. Connect signal generator, 

modulated .t 400 cycles, to external antenna lead and to 
ground through a 0.1 Mfd condenser and adjust to 1700 KC. 
Set dial pointer to 1700 KC and tune signal for maximum 
output with oscillator trimmer. Next set generator to 1500 KC 
and tune in this signal on the receiver. Then adjust RF trimmer 
for maximum output. 

Set bandswitch to FM position. Connect in series with each 
generator leed a carbon 150 ohm resistor and connect to rear 
antenna terminal board. Adjust generator and dial pointer to 
108 MC. Peak oscillator trimmer for maximum signal output. 
Next set generator to 105 MC and tune in this signal on 

receiver. Then peak RF trimmer for maximum output. No ad- 
justment is necessary at the low end because a special com- 
pensated fixed padder is used. Set the generator to 04 MC 
and tune the FM antenna coil for maximum. 

In all the IF and RF adjustments it is important to keep the 

signal generator output as low es possible. It is extremely 
necessary in making the RF adjustments, that the fundamental 

oscillator signal be tuned in and not the image frequency. This 

can be checked by the use of a calibrated wavemeter. 
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This Receiver features the latest in A. M. - F. M., 

Receiver Design. Eleven (11) tubes plus a Rectifier are 

used in the A. M. - F. M. superheterodyne circuit. 
separate antennas are supplied for A. M. and F. M. An 
automatic frequency control tube is used to stabilize the 
F. M. and simplify tuning. 

TUBE COMPLEMENT: 

1 Type 6BA6 - F. M. R F. Amplifier 
1 Type 7F8 - F. M. Converter 
1 Type 7Q7 - A. M. Converter 
1 Type 6C4 - Automatic Frequency Control 
1 Type 7AH7 - I. F. Amplifier 
1 Type 6SH7 - Detector Driver (F.M.) 
1 Type 6SQ7 -- 1st Audio Amplifier, A. M. Detector 
1 Type 7A6 - Ratio Detector 
1 Type 7F7 - 2nd Audio Amplifier and phase inverter 
2 Type 7C5 - Beam power output. 
1 Type 5Y3/GT - Rectifier. 

1. OPERATING CONTROLS: 

1) The "ON-OFF" power switch and Tone Control 
is the knob at the extreme left of the set. Turn this con- 

trol in a clockwise direction until the switch clicks and the 
dial becomes illuminated. Turning this control further in 

the same direction will change the tone. 

2) The Volume Control is the second knob from 
the left. Turning this control in a clockwise direction 
will increase the volume. 

3) The Band Switch is the third knob from the 
left. The extreme counterclockwise position of this knob 
is for phonograph operation. The center position is for 
F.M. reception. The extreme clockwise position is for 
A. M. reception. 

4) The Tuning Control is the extreme right hand 
knob. Turning this knob in either direction will move 
the dial pointer and select the stations on the A. M. or 
F. M. Bands. 

2. ANTENNAS: 

In most cases it will not be necessary to use external 
antennas, since the receiver is equipped with a loop an- 
tenna for AM reception and an indoor type folded dipole 
antenna for FM reception. 

When inadequate reception is obtained from a desired 
station, it may be necessary to reposition the antennas to 

MODEL 1-1205 

favor that station. On AM, the loop should be turned so 

that the edge faces toward the station desired. On FM, 
the entire cabinet should be positioned so that the back 
is broadside to the direction from which the signals arc 
transmitted. 

For the reception of weak or distant stations, or for 
the operation of the receiveN in unfavorable locations, 
provisions are made for the use of external antennas. 
The folded dipole should be disconnected when an ex- 

ternal FM antenna is employed. 

Do not disconnect the AM loop when an external 
antenna is used on standard broadcast. 

3. SERVICE NOTES: 

Failure of the Receiver to operate may be due to: 
1) All tubes not firmly in sockets. 
2) No current at power socket. 
3) Band Switch in wrong position. 
4) Speaker not plugged in. 
5) Antennas not attached. 
6) Defective fuse in Receiver. 

4. ALIGNMENT PROCEDURE FOR A. M.: 
Equipment Required: 

a) Broadcast Band Signal Generator. 
h) Output Meter. 

1. Set band switch to AM, advance volume control to 
full volume setting. 

2. Connect output meter across voice coil. 

3. Connect the Signal Generator across the broadcast 
band antenna (Rear) section of the variable condenser. 
The "high" side of the Generator should connect to the 
stator section and the "ground" side to the chassis. 
Adjust the Signal Generator to 455 kc and with the 
receiver switched on, adjust the first and second I. F. 
transformers for peak output as shown on the output 
meter. The signal injected into the receiver should be as 
small in magnitude as possible, consistent with a useful 
deflection on the output meter. 

4. Connect the "high" side of the Generator to the 
antenna terminal with a 200mmf condenser inserted in 
series. Connect the "ground" side of the Generator to 
the chassis. Tune receiver to 60 on the dial, adjust Sig- 
nal Generator to 600kc. Adjust the BC antenna coil for 
maximum deflection on the output meter. Use a weak 
signal. 

©John F. Rider 
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5. Tune receiver to 160 on the dial. Adjust Signal 
Generator to 1600kc. Adjust BC oscillator and BC an- 

tenna trimmers for maximum output. 

6. Repeat operations 4 and 5. 

5. ALIGNMENT PROCEDURE FOR F. M.: 

NOTE: Points A. B. C. D. E. F. G. and H are noted on 

circuit diagram. Points C, and D have been 

brought out to the unused contacts of the speaker 
socket at the rear of the chassis. 

Equipment Required: 

a) High frequency Signal Generator with 88-108 
Mc tuning range. 

b) Signal Generator capable of delivering .1 Volt 
at 10.7mc. 

c) Audio output meter. 

d) D. C. vacuum tube voltmeter with zero center 
scale. 

e) Tuning wand. 

Disable A.F.C. during alignment of F.M. circuits by 
short circuiting point "B" to chassis. 

A. Ratio Detector Alignment: 

1. Connect V.T.V.M. across point "C" and ground, 
(Detector Voltage). 

2. Feed 10.7mc unmodulated R.F. Signal into 6SH7 
grid (point A) through .01 ufd. condenser. This signal 
should be .1 volt. 

3. Adjust primary of Ratio Detector (T-5) for maxi- 
mum voltage indication on V. T. V. M. 

4. Connect zero centered V. T. V. M. across point 
"D" and ground. 

5. Adjust secondary of Ratio Detector (T-5) for zero 
indication. 

6. Tune 10.7mc Signal Generator higher in frequency 
(about 200kc) until maximum voltage reading is obtained 
on V. T. V. M.; note this voltage, then tune signal gen- 
erator lower in frequency until maximum voltage of the 
opposite polarity is obtained. Note this voltage, then if 
necessary re -adjust primary of the Det. (T-5) until the 
voltages are about equal on either the high or low side of 
10.7 mc. 

B. 10.7 I. F. ALIGNMENT: 
1. Shunt a 1,000 -ohm carbon resistor across the prim- 

ary of the detector (T-5) (Points G and H). 

2. Connect output meter across speaker voice coil. 

3. Volume and tone controls at maximum clockwise 
position. 

4. Connect 10.7mc (modulated 30%) signal genera- 
tor through .01ufd. condenser across point "F' and 
ground. 

5. Adjust secondary, then primary of (T-3) for maxi- 
mum audio output. (Reduce input signal to maintain 
output at .5 -watt level.) 

6. Connect 10.7mc 30% modulated signal generator 
across point "E" and ground. 

7. Adjust secondary, then primary of (T-1) for maxi- 
mum audio output. (Reduce input signal to maintain 
output at .5 -watt level.) 

8. Remove 1000 -ohm shunting resistor from across 
primary of (T-5). 

C. OSCILLATOR AND R. F. ALIGNMENT: 

1. Connect V. T. V. M. across point "C" and ground, 
(detector voltage). 

2. Connect 108mc signal generator to FM antenna 
terminals. If generator impedance is lqw, put one 150 - 
ohm carbon resistor in series with each of the generator 
leads. Tune receiver dial to 108 mc. 

3. Adjust FM oscillator trimmer (C-51) for maxi- 
mum V. T. V. M. reading. 

4. Adjust FM R.F. trimmer (C-52) for maximum 
V. T. V. M. reading. During alignment reduce input 
signal to maintain Detector voltage at 2.V. 

5. Repeat steps 3 and 4. 

6. Feed a 90mc signal into antenna terminals (as in 
C-2), tune receiver dial to signal. 

7. Test R. F. coil with tuning wand and if necessary 
adjust spacing of FM R.F. coil (L-4) for maximum V.T.- 
V.M. reading at 90mc. During alignment reduce input 
signal to maintain Detector voltage at 2.V. 

8. Repeat steps 2 and 4 if necessary. 

9. Remove A.F.C. shorting jumper. 
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MODELS 617, 618 

125G7 
12 SH7 
14A7 

S 

K EQUALS 1000Á 

ALL RE515TOP5 WATT UNLESS 
OTHERWISE SPECIFIED 

ALL VOLTAGE READINGS TAKEN 
WITH ZOK A. PER VOLT METER 

TUNING RANGE 540-1650 KC. BC. 

SHORTWAVE - CLOCKWISE 58-183JAC. 

110 -120 V.,AC: D.0 
SUPPLY 
45-IOI 

130-1251 

ON-OFF SWITCH 

PILOT LAMP 
47 

35 
55,4 

I- 

!!25 

SO -IDA 
QSA7 ;...I.F. 
W07 

OSCILLAT 
30-112 

BC. 

IZSK7 
14 AT 

R COIL 
FD-2COV 

IZ5A7 
447 

125K7 
I4A7 

12307 

30 -IDS 
Z" N,r. 

c. 
12507 Iro- ,J5L6 486 5A5 

3525- 35Y4 

P, M. 
SPEAKER' 
IIO-IOI 

93V.D 

IIOKDC 

77 

4V.DC, 

AUDIO AMP. 

SW B LONG 
DISTANCE 
ANTENNA 

LEAD 

AUDIO AMPLIFIER 

35 LS 
OR 

SOL6 

AMC.- DETECTOR 
I º AUDIO 

-L2 K DC 

6VAC. 

-I.IV.DC 

ON-OFF 
VOLUME 

AVC. DE T. 

DC. 

DG. 

2VAC. 

33V 

Em I.F. 

CS CB 

ELECT. 
COND. 

I.F. AMPLIFIER 

CONVERTER 

BC. ANT. TRIMMER 
1500 KC. 

PILOT LAMP 
TYPE 

I.F. AMP. 

TO POWER 
SUPPLY 

LOOP 
1 

WAVE TRAP 456KG. 

CS RECTIFIER 

8C. OSC. PADDER 600KG 

W. IC. 
SWITCH 

3vDC erLDC 
AC. 

6SV. DC 

C22V.AG 

CONVERTER 

128117 
12837 

OR 
JE 8K7 

RECTIFIER 

C4 
SW. ANT. 

/TRIMMER 
17.0 MC. 

STATION 
J'ELECTOR 

03 
SW. O3C. 
18.3 MC. 

RF. 
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UNO - BLAG( \\\ 
N TERNA -R 

IF TRANSFORMER 
BC. OSCILLATOR PADOER 
600 KC. - CS. 

MODELS 619, 620 

TO BATTERY 

IF TRANSFORMER 

AUDIO AMPLIFIER 

A.V.C. DETECTOR 

1ST. AUDIO 

DWG. 130-178 

L-1 L-2 
TOP BOTTOM 

I AMPLIFIER 

CONVERTER 

\ J-J_---_T \ r--- fr=L --J 

L-3 L-4 
TOP BOTTOM 

L-- -ÿ ----- -t---.. 

ANT. 

OSC. 

BC 
ANTENNA 

COIL 

SW 
ANTENNA 

COIL 

ON - OPE 
VOLUME 

HT 

SW. OSC. BC.OSC. \ J 
IB ) MC. 1650 KC. 

PC. 6W. C4 C2 STATION 
TURN LEFT TURN MONT 

ALIGNMENT INSTRUCTIONS 

SELECTOR 

VOLUMR CRITICI. AT MAXIMUM VOLUME ANO OUTPUT /ROM 111811AL OCII[RATOR RD mewl 
IRAN 111 RICEIRARY TO OETAIM OUTPUT MIAO/RE. 

TUNING RANGE 
RROADCAfr - 540- 1450 SC. IRORTWAV[ 5.8 - IR. S MC. 

IC 
ANTENNA 
TRIMMER 

1500116 
CI 

\ SW 
ANTENNA 
TRIMMER 

IS.0 MC. 
CS 

DUMMY 

ANTENNA 
SIGNAL GENERATOR 

COUPLING 

BAND SWITCH 

POSITION 
SIGNAL GENT 

FREQUENCY 

RADIO DIAL 

SETTING 

OUTPUT 
METER 

ADJUST REMARKS 

AR Y FD 
R.F. SECTION OF 

VARIARLI CONO0BIR 
8 C 

/JITNEY! LEFT 
ass 'cc 1450 RC. 

ACROSS 
VOICE COIL 

LI, L!, 
L/, 44. 

ADJUST FOR MARWUM 

IOC MMES. LIAD 8 C 1050 RC 14 S O KC. - - C I - - - 

100 MMFG - C 1 500 KC 1100 EC. - - C2 - - - 

100 INFO. 
- 

8 C 4 0 0 Kc 4 0 0 KC. - C I 
ROCK CARO D ADJUST 
FOR MAXIMUM OUTPUT. 
RCCRKcX CI I C! 
ADJUUTM[IITI AS 4(0[11 

400 w - f W 

EXTREME MORT 
18.3 MC. 18.5 41C. - - * C 4 ADJUST FOR MAXIMUM. 

4 00 J, SW I4 SC IR NC. X D p 
ROCK OARS D ADJUST 

FOR MAXIUNI OUTPUT. 
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MODELS 621, .22 

ALIGNMENT INSTRUCTIONS 

![T VOLUME CONTROL AT MAIINUM VOLUME MO OUTPUT FROM SIGNAL GENERATOR NO Mfl'IR TIUN 

IS RICESIANY TO OBTAIN OUTPUT READING 

TUNING RANGE BROADCAST 540 I450 INTERMEDIATE 2.25- 75 SHORTWAVE 725- 22 3 

DUNST SIGNAL GENERATOR 

COUPLING 

BAND SWITCH 

POSITION 

SIGNAL REJI 

FREQUENCY 

RADIO DIAL 

SETTING 

OUTPUT 

PETER 
ADJUST 

I WPC) 
SECTION OF 

VARIABLE CONDENSER 
BC 455 KC IG50 KC 

ACROSS 

VOICE COIL 

CB CB 

CIO , CII 
ADJUST FOR YAICINUN 

1 SF0 BC 455 KC 000 NC C7 YINIIAIN 

200 NNFO ANTENNA LEAD BC 1450 KC 1450 KC CL WANINUN 
TNINSIER MOP CUMIN 

200 MINIM) BC 1500 KC 1500 KC CI 

200 ROM BC GOO KC 400 NC C IS 

ROCK GANG ADJUST 

RECHECK 
IMCIUN WC=UT 

ADJUSTMENT$ Al GIVEN 

400 ." INTERMEDIATC 75 WC 73 NC C3 ADJUST ICR MANIMUY 400.,IM T[RYEOIAT[ 7.0 WC 7 YC 
ROCK GANG ADJUST 

FOR MAXIMUM OUTPUT 

400 n SW 22.3 MC 22.3 NC CS ADJUST FOR NAJ(I MUY 

400 $L SW 20 NC 20 MC .. CB 
NGADJUST 

FOR NW%YUYOUTPUT 

,50-fí! 
NNLLJ 

IF TWO PEARL CAN BE OBTAINED USE ONE WITH TRIMMER SCREW FURTHER OUT 
1 

VOLTAGES TAKEN WITH 2OKR PER VOLT. METER 

SW a LONG WITH CHASSIS GROUND, AT I000K c. TO POWER 

DISTANCE c, SUPPLY 
ANTENNA 

! ÿ CI SC ANT. TRIMMER 

\,C 

it 
\\ 

KC 

LOOP 
I 1 

WAVE TRAP 456KCi 

AUDIO AMPLIFIER I.F. AMPLIFIER RECTIFIER 
tm LE 

cil CIO 

O O 
456 K0. 

123K7 

1[I LF. 
OCD 

O 
456Cb 

C7 

C4 
INTERMEDIATE ANT. 

/ TRIMMER 
T MC. 

CONVERTER 

(1// 

ELECT. IC OSE I 

COND. RIYMER0 
12107 630KC 121A7 

2 
OsC. 

R.I. 
C4 

AMC. -DETECTOR 
IA7 AUDIO 

C 121017 ANL F26117[0.0 
SW. ANT 

MC, 

l 

s r------- 
\-.-- -j 

11 

L 121ÌC7 

' IZEO\SC. PADDER 600 KC. 
PILOT LAMP 
TYPE 8471 OSG. 

C3 7.5 MC 
034INTER. 

I ONVOLUFF 

ME 11WITCN 
swCTOR 

Cb 22.151C 
4 

-4VDC. - DG. -61E0c 5V.AC 

93VD 000 -L2VDC 0©0. DC. 4 0O'3VDCe7K0c ©0o 0n DOQ DC 

IiOx000 9 I AC. 0 012VAC. O O s'sv.DC© fit 7 2WGIRV.AC© Q 3VAG. 0 tKAO. 

7 0 0 -LIV.DC. 0 0 33V 2 0 _5Dct2V.AC..0 A 0. 117 0 0 - +,p}1LAC, 0 NV.DC 

*MO AMP. AMC. OCT. I1. AMP. " CONVERTER RECTIFIER R.I. 
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PAGE 20-30 RADIO WIRE 
MODEL 1030TP 

I 
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-RADIO WIRE PAGE 20-31 
MODEL 1E-629 

7H7 

7A4 

6SK7 

d 

.scn m 
,... 

..«........ro 
20..L.11yT1 

7B6 

6X5 

.1.. Lo, T. 

ALIGNMENT PROCEDURE 

Output meter connection- Across voice coil 
Output meter reading to indicate 1/2 watt 1.25V for 3.2 Ohm voice coil 

Connection of generator ground Receiver chassis 
Generator modulation Approximately 30% @fz 400 cycles 

Position of volume control Fully clockwise 

Position of tone control High position 

Schematic 
Location 

LI 
L2 
L3 
L4 
CI, C4, C6, C16 
CS 
C9 
C19 
CII 
C11 
C18, C17 
C3, CB, C7 
C19 
C2 
C 
C13, C14, CIS 

C20 
TI, TIO, T4 

G9 
RIA 

WAVE 
RAND SW. 

B. C. 

POSITION 
OF DIAL 
POINTER 

540 kc 

1500 kc 

600 kc 

GEN. 
FREQ. 

455 kc 

1500 kc 

600 kc 

GEN. 
CONN. 

7H7 Grid 

* note 

* note 

DUMMY 
ANT. 

.1 mfd 

1500 kc 1500 kc * note Osc. 

S. W. 18 me 18 me Ant. Post RMA Standard Osc. 
All Wave 

16 me 16 me Ant. Post RMA Standard T I O Ant. 
All Wave 

PARTS LIST 
Part No. Description 

457 Cabinet 
62172 Cover - back 
28135 Cnil loop 
28137 Coil. SW - Ant. 
28138 Coil. SW osc with trimmer 
28136 Coil, BC osc with Padder 

Condenser, 05 mid, 400 volts 
Condenser, .1 mid 400 volts 
Condenser, .002 mfd, 400 volts 
Condenser, 005 mid, 400 volts 
Condenser, 01 mfd, 400 volts 
Condenser, 01 mfd, 800 volts 
Condenser. 02 mfd, 400 volts 
Condenser, Mica, .0001 mfd, 400 volts 
Condenser, Mica, 00025 - 400 volts 
Condenser. Mica, 003 - 400 volts 

1655 Variable condenser 
20102 Condensers, electrolytic. 20 mfd, 

16 mfd, 16 mfd, 350 volts 
20105 Condensers, electrolytic, 25 mf, 25 volts 
1725 Condenser, trimmers on bracket (3) 

3.30 mmtd 
2470 Control, volume, S mgohm 
2521 Control, tone, .25 megohm with switch 
8581 Cord. power 
4579 Dial cord 
40109 Dial scale 

POWER SUPPLY: 
Cils receiver is designed for opera- 

tion un A. C. (Alternating Current) 
only. 105-125 volts, 50-60 cycles. If in 

TRIMMERS ADJ. TRIMMER 
IN ORDER SHOW FUNCL 

T9 -T7 -T8 -T6 -T5 I. F. 

T4 -Tl Osc. - Ant. 

T3 -Rock Var. Osc. - Padder 
Cond. 

Readjust T4 

T2 ** 

RI 
R2 
R3 
R4 
RS 
R7 
176, 58 
RII 
513 
R14 
RIS 
RIO 
512 

LS 
L6 

4140 Diel pointer 
4613 Dial spring 
39138 Knob, tone, off -on 
39139 Knob. SW - BC 
39140 Knob, tuning 
39141 .Knob, volume 
4911 Lamp, dial :47 (2) 

1000 ohm, ./2 watt 
2200 ohm, ';2 watt 
47 ohm, ',', watt 
22.000 ohm, /j waft 
10.000 ohm, V, watt 
2.2 megohm, !2 watt 
47,000 ohm "2 watt 
220,000 ohm, 1;"2 watt 
300 ohm, I watt, wire wound 
1500 ohm, I watt, wire wound 
400 ohm I watt, wire wound 
10 megohm, V, watt 
.S megohm, '/2 waft 

8107 Socket. pilot lamp (2) 
3784 Switch, band, IC - SW 
5866 Speaker, S' output transformer 
1089 Transformer, power 
3323 Transformer, I F. Input 
3523 Transformer, I.F. Output 

I --4V6 
I -7H7 

TUBES 
1-4X5 

I -7A4 
I-ASK7 

I-784 
For 115 - 230 volt operation use transformer #1090 

doubt as to the voltage and frequency 
supplied to your home, telephone your 
local Power Company. 

©John F. Rider 
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PAGE 20-32 RADIO- WIRE 
MODELS 651, 653 

1 

1 

'MGT 

>« x 
22,1X L 

z.. 

mi 2.1 aloni qual YOGI 

l TO oRMTe !ET 
t0N MTTEecs 
I NUR? UP« RUG 
; NTo eeCe"TK1L 

ALIGNMENT PROCEDURE - 
Note: Eat:, isolating condenser in feeding tgnale from the signal generator 

Step Set Gen connect Set Set dial 
at ,.en .c Banrewitch AG 212.2 Per Check 'or 

Ml 455+TC R.'. Seo IC Min cap I.i''. Trimmer Max. Max of Variable 

#2 18gC Antenna SW 
terminal (6-lEPC) 

#3 l6tx 

a4 6:'c 

#5 5cc 

ïG 16007r 

/7 1600£C 

W9 Recheck all ste, 

11)Pc 

16í1C 

6DC 

5PC 

response senativ7 t,^ 

Variable oso gen sig, to make sure not 
trimmer image frequer.oy 

( image should 
appear in frequency) 

Variable RF Max. Check entire band 
trimmer response for god eentivit1 

P.3. oso Gen. To make cure not 
trimmer slrnal on image frequency 

P.n. Ant Max. resp. Check entire band trimer for good sentivlty 

1c i' tIL;: PC Ant 
trimmer 

7C Ant 
trimmer 

Gen. signal 

Max response 

600KC JC Padde^ Gen. signal 

TO REPLACE ßA Pr i ti ES 
)13.73-crërTFië Fw6 boTts holding the loop to the ohassie and loosen the metal bar holding the "R" batteries in place. Pull the battery plus out and replace new batteries in the same relative position. use 2 Eveready ? 746 (or equivalent) and 2 Eveready ,/482 (or equivalent). 

7atteries are considered to be poor or detective when the7 measure 1/3 less terminal voltage than the normal value thus the 90 volt "13" batteries should read better than 60 volta and the 9 volts "A" batteries should read bettor than 
6 volts. These voltage neasuremente are to be taken after the set has been playing in the bettar7 position for approximately one quarter hour. Use a voltmeter with low drain to read volte"es (a 1000 ohm per volt meter or better) 

TO OPG'it LA THIS Ss." Un :. 120 VOLT POOE3 LT;IE. 

Disconnect the set trots the power line. rake voltage selector plug j(behind loop under loop counting bracket) and insert into the 120 volt ,JacP,jsp t. 

TO OP i.I r . 'f:iIS srrr 00 A 220 7Oí: PO,./7.2LIME1Ú000J 1! 1. 

Disconnect the set from the power line. Take voltage selector plu; ( behind loop under loop mounting bracket) and insert it into the 220 volt jack: (red). CAUTION: 
U Y:k PLUG TUIO I /O INDU A 220 VOLT POIG/i LIi( düì.I THE VOLTAGE SOZEOT03 PLUG IS IN TIIO 120 VOL: P051110í/ ("MACK JACK) OTIL. I:ISI ? . :';A:^IT JA1tASA VILL RESULT. DO Pr our I7Ic LIT C.MD 03 Oi7C /lESE CHANGE IT'S c::A:üCr3:;ISrtCS OR DAIALE 'TILL OCCUR. 
00 ..Or Cilt::73 :Ut2S Ii1II1.6 î'.Cí SST IS LU/CIE.) 0n SI Cd DAMAGE CAN 4E CAUG :0 3Y So DOIRC.. 
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RADIO WIRE PAGE 20-33 

Jf`5GT EqmW" JN5G1 

ióbK 

ao..ú 

MODEL 655 

305GT 

co 

TO MOAT( UT 
ow aTTEaEa 
ester Lea KUG 
wTO sECET.CLE 

ALIGNMENT PROCEDURE - 

Note: Use isolating condenser in feeding signals from the signal generator 

Step Set Gal r.onneot Set Set dial 
at Oui .c Beinnwitch at Var_ Per Cheek Por 

#1 455KC R.2. Seo 70 Nin cap I.P. Trimmer Max. Eax 
of Variable response senstiv7!7 

#2 1811c 

Attenna 
SW 

erminal (6-1EHC) 1í21C Variable oso gen sig. to r:;.ko sure not 
trimmer imago frequem.oy 

( image should 
appear in frequency) 

#3 16í'C s 16h.7C Variable RP Max. Check entire band 
trimmer response 'for go,d entivit; 

#Ii : KC LW LW> 
,L, 

Gen. To make adre not 
trimmer eimal on image frequency 

#5 350 KC 350 Ant Max. reap. Check entire band 
t r for good sentivity 

X16 160071 " 3,C, ir'or1 (E Ant 
trimmer Gen..ignel 

)7 1600í'.0 " 7C Ant Dam response 
trimmer 

¡{i, 600',c " 600110 JC Padde^ Gem signal 

W9 Reoheak all steps 

TO REPLACE BA'r IES 
Unscrew the two b'oTEa holding the loop te the chassis and loosen the metal 
bar holding the "B" batteries in place. Pull tee battery plugs: out and replace new 
batteries in the SSame relative position. U..2 Eveready :í 71,6 (or equivalent) 
and 2 Eveready A4d2 (or equivalent). 

3atteriec are considered to be poor or detective when they measure 1/) lese 
terminal voltage than the normal value thus the 90 volt "N" batteries should 
read better than 60 volts and the 9 volts A" batteries should read better than 
6 volta. These voltage measurements are to be taken after the set kas boom 
playing in the battery position for approximately one quarter hour. Use a 

'voltmeter with low drain to read voltages (a 1000 ohm per volt meter or better) 

TO OPC'uAm TITIS SET ON :. 120 VOLT POWER LINE. 

Disconnect the set from the power line. Take voltage selector plug (behind 
loop under loop mounting bracket) and insert into the 120 volt jack (red). 

TO OP3:IATT 'MIS SET ON A 220 VOLT POI(ISh LITE 

Disconnect the set from the power line. Take voltage selector plug ( behind loop 
under loop mounting bracket) and insert it into the 220 volt jack (red). 
CAUTION: 
NEV"iR PLUG TPIIIS SW INTO A 220 VOLT POWER LINE 'ALEN THE VOLTAGE SELECTOR PLUG 
IS IN THE 120 VOLT POSITIOil (SLACK JACK) OTíf. SASE P. :ANENT DAMAGE WILL RESULT. 
DO NOT ZUT ?RE LI:lE C..ND O:1 OTICLT.4ISE CIIANGE IT'S J-EASAC'TENISTIC3 OR DAMAGE 'WILL 
OCCUR. 
1X7 NOT GRANGE 7.U3ES oIIILE THE SET IS TURNS:, ON 3t.: CE DAMAGE CAN 9E CAUSGO) 3Y 
5O DOING. 
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PA GE 20-34 RADIO WIRE 
MODEL 130C 

1 

a0$ 
m vv Trn 

I0 5 o 
Y ' 

Ltd 

m 
11-11, 

o 
cM u 

M 
nV 

^ £1a 91a f'lI O n 
,-,M/` /N/ _ _- ; o L £ a -II, er n I££ N22 i >tolt. MZI ¡ Nct> 

I u0 ~1M!) 1 \Mi \;, /' 
I MI -III -mb _9r2f I 

I, - Sra _ 
b£ä NOL? u V' ó 

4 i MOL? . 
`n _-NVV - 7a 

I 

J13 I 

. d1MY).1S 

vf V `N-II 
I- 

CAW 900' 

_MI./NL2 
031410. 

,QFln 
lo 

OOSI 

00S1 et,) 
C 

z1 
Vv Ip 
NODI 

ID 

m< m 
-TJ/Vwa 

IpL-1i- 
adulo - 

I aiuto' 
HP 

i 21J 

IV 

3)IOH7'i tl 

9-7-Ì Q,Q - 

M1-4/2 

m 

ea 

Io 

x hi 89 
fNV`11 

Ib 004 

MI -NI 
Ola 

ZJ 

N 

a 

I 

r- 

1102,50 WA 

ñ 

u. 

Ó01 
F I£ö 

Ñ 
cc 

91W S' 
"1, oó -o Z 

on. s +z" II e 

"" 
03141îl [tit 

< oM/` 4fl 

rl 
f 

LL 4 

E < 
el rl 
zl 
al 

, 

m 

Olp 
ON +u 

;IHI 

o 

G 

i_ ` 
1311110 Ov 

;n -ne-res 
`IV 1 7v nor. l -sol 

r SZ -,!!: ! 
- .1 MI.MLZ 00£4 

,.vwti-._ 92ti 
1 

OiW 10' 
so 
I..I Il I 

m 0 
h 

a 
J o 

N= ~ 7'' 1 

oO u1 bznZ 
LaM 0- 0£MN££ Ti 

' "tta 
` NOLY 

r--,n . 
N 

1: 

1/2 Ip 

101 om 
E.A 

i 

dont` 

N 
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REGAL PAGE 20-1 

6BA6 
1C 

6BE6 
1 IT-' lora 

5 

30-165 

1005.rß 
55-115 

100.000 
65-107 

5A 4C 09 

L4 30-184 L) 
. , I 

N 

68A6 6Aá 6 D1MI 
6ÁT6 si0 

I1 
2 

MMr 1 ISÖnó' 
e o IS a L 

6V. 25 ,CMID 250M.0 1 SMfD ,. 
BATTERv 55-í03T 50-117 55'103 ¡ 

o I 1 

51, 52 53, 54 APE PAPI OF BAND 3H/7[N AN 95 
BAND 5N1 FCN JNOWN IN BC. POS, T/ON 

L2 50-155 L1 

25CMM F 

C56í1 05 MID 
50.1061 150 -104 

22 65 159 

IC MEG 
65- 29 

6600 
65- 3 

MODEL CR762 

6AS5 

Io 

65-175 

6X4 

- -- 
= I 

I -I 
7 I 

VIBRATOR N 150'130 14 0-111 - ----- 
(IA( TKDL'TIC 9.60-106 

6x5 
(ALTERNATE FOR) 

684 
CR762 

ALIGNMENT INSTRUCTIONS 
SET VOLUME CONTROL AT MAXIMUM %%LUMP AND OUTPUT IRON IISNAL IIMERATOR MO NI/tin 

THAN IS NECESSARY TO OBTAIN OUTPUT READINE 

TUNING RANGE 

BROADCAST :- 540- 1650 KC. SHORTWAVE 5_S - IS. 3 MC. 

DUMMY SIGNAL GENERATOR 

ANTENNA COUPLING TO 

J M F O PIN 7 ON 60E6 SOCKET 

BAND SWITCH 

POSITION 

e C 

SIGNAL GEN 1R 

FREQUENCY 

56 KC 

.1 MPD PIM'1 ON 6eA6 (RP) e C 56 KC. 

100 OHMS 60CRET S W 14.3 MC. 

too OHMS SW IS MC. 

30 MMPD. B C 1400 NC. 

30 MMFD. S c 600 NG. 

* IF TWO PEAKS CAR IE UNTAMED. 

RADIO DIAL 

SETTING 

OUTPUT 
METER 

ADJUST REMARKS 

FULL OPEN 
ACROSS 

VOICE COIL 

LI, Lt, 
L S, L . ADJUST FOR MAXIMUM 

OUTPUT 

CI MINIMUM 

el C2 MAXIMUM 

APPROX. IS METHS C 5 
ROCK GANG S ADJUST 
fOR MAXIMUM OUTPUT. 

CS ADJUSTMENT 

APPROX. 1400 NC. C ADJUST FOR MAXIMUM. 
OUTPUT 

600 NC. C 5 
ROCK GANG S ADJUST 

FOR MAXIMUM OUTPUT. 

USE ONE WITH TRIMMER SCREW FURTHER IN. 

o John F. Rider 
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?AGE 20-2 REGAL 
MODELS CR762, CR762T 

C5 
600 KC., 

Model CR762 
BAND SWITCH - -- C2 

SW.. -BC. - 18.3 MC. 
OSC. i 

STATION 
SELECTOR ` 

ON- OFF 
VOLUME ( l 

C 3 
ANT. TRIMMER -, 

15 MC. 19 M. 

STATION 
SELECTOR 

ON- OFF 
VOLUME 

+ 65V 

-.3V 
68A6 

RF 

AKER -W- 

C4 
s -ANT. TRIMMER 

1400 KC. 

6AV6 

L 1 
456KC 

L2- I 
456KC 

(BOTTOM) 

68A6 6BE6 00 
CI 

TRAP 
456 KC. 4 56 KC 

(SOT TON) 

C 5 
Model CR762T _ C2 

600 KC . 
7.5 MC. i OSC.. i 

1 i 

C3 
ANT. TRIMMER 
6 MC. 49M. 

+80V 

-4V 
68E6 
CONY 

AKER 
'cf7- 

L 1 
456KC \ 
L2- 

456KC 
(BOT T OM) 

6EiA6 6BE6 oo 
1\ C I 

C3 
456 KC. --ANT. TRIMMER 

1400 KC 

CR 762 CR 762 T 

+80V 

150V A.C. 

120 V D C. 

150v AC 
6X4 
RECT 

+6V 

-3V 
68A6 
1 

6AV6 

L4 
456KC. 
(BOT TOM) 

6AS5 VIBRATOR 

-L 3 
456 KC . 

6AS5 

-L3 
456 KC 

6AT 6 
6AV6 

DET- AVC-A F 

135V.DC 

6 X 5 (ALTERNATE TOR 6%4) 
RECT. 

VIBRATOR 

©John F. Rider 
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EGAL PAGE 20-3 
MODEL CR72T 

6BA6 00 68E6 6BÁ6 6 AV 6 'r(326AS5 _J7I 5llä 1- 2 1.4 30-IS4 L7 12 50-155 LI 6AT6 ^ 
54 

2 

3 

.. 

- 
7 

1 

- 
1 

7 

1 p. 7 ó zg 1 x 
6 1 

ô .' 
I 

1 1 I 1 
S 

p0 __ 
- ' 6 1--- 

1 

I I 0 . 2 
II 

RÌ 1 7 , I 1 I IMES 6 « 
1 

I I 

` H 
+ 

H 

- - T 25014MN 250M 
55-105 

F IO MEG 
65-129 

N I 
O-IO5 

1 

r` 0 
0 ` I 4^./.N4 0 . U O 

1 .Ìr y 
o 

6 
CZ 

AO 
7 

I 

.01 10 
SO.IOR 

= º 
N Ñ ;n 

OS MFD 
60`-10 

ñ Ñ~ 0 r ÿ 
, 1 ". /1. OIS MFO 

S-120 
T 

C3 30.170 
s ayO 
XC. 

2200 
99-179 

30-10 nn 
50-104" -' 5ÓyÓ 6600 s t 65-131 

6X4 .--, 
H 2 65-147 

ISA I40'í09 140-110 = b 
2 00 

655- 162 

ßóáÖ 
G 

259-10 

o 
1 3MF0 316' 

0íi 
r- 

! I 

----- 
Bo 

i iF 
1 

I RATTE RI 90.117 555-105 50-1177 o sl«_ 1 

V19RATOR 

51, 52, 52, 54 APE 

N150150 

PART O/ SAND SWITCH N- 95-H3 

140-111 - 1 _J 
7 ELECTROLYTIC N60 -10S 

SWITCH WITCH SHOWN IN DC. POSITION. 
6X5 

(ALTERNATE FOR 
6X4 / 

CR 7617 

ALIGNMENT INSTRUCTIONS 
SET VOLUME CONTROL AY MAXIMUM VOLUME ANO OUTPUT FROM SIGNAL GENERATOR NO NIGHER 

THAN 15 NECESSARY TO OBTAIN OUTPUT READING 

TUNING RANGE 

BROADCAST - 5.0 - 1650 RC SHORTWAVE - 2.3 - 7.5 MC 

DUMMY 

ANTENNA 
SIGNAL GENERATOR 

COUPLING ON 

BAND SWITCH 

POSITION 
SIGNAL GEN'R 

FREQUENCY 

RADIO DIAL 

SETTING 

OUTPUT 
METER 

ADJUST REMARKS 

1 
41 s D 

* 
PIN 7 ON 6966 SOCKET B C 4 5 6 KC FULL OPEN 

ACROSS 
VOICE COIL 

LI. LO, 
L 3, L 4 

ADJUST FOR MAXIMUM 

OUTPUT 

,I MFD. 
de 

PIN I ON 69A6 (RF) 6 C 5 i KC - .. C I 
- - MINIMUM 

- 

200 OHMS ANTENNA SOCKET S W 7.5 MC " - * C2 - MAXIMUM 

2C 0 OHM. - 
,. 

5 W 6 MC. APPROX. 49 METERS - C 3 

ROCK GANG 6 ADJUST 
FOR MAXIMUM OUTPUT 

C3 AOJUSTMEMT 

30 Y M F D. 
- 6 C 1400 KC. APPROX-I.00 KC. - C ADJUST FOR MAXIMUM. 

OUTPUT 

30 WRFC, - - 9 C 600 KC. 600 KC - C 
5 

ROCK GANG 6 ADJUST 

FOR MAXIMUM OUTPUT 

42 I! TWO P£AFS CAR SE OSTA/NED, USE ORE WITH TRIMMER SCREW FURTHER OUT 

o John F. Rider 
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PAGE 20-4 REGAL 

C3 -C. C5 
PART OF 60-106 

ßI-52'53'5 
PART OF 95,16 
55-S6 
PART OF VOL. COST. 20IO9 

SWITCH SHOWN IR ELECTRIC POSITION 

©John F. Rider 
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REGAL PAGE 20-5 
MODEL 1877-220V. 

h 
cr 

f 

Sì1 -S9 
93+01 

If- r 
i4 á4 úóu 
$g ón 2bó 

O - N > 

O 
1 

O 
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O 
LL I ~ 

U z 
n o º ú z o 

I HI' ° 
° 
n 

º n o O ä n 
z úp ÑÓ Ó r 

/1 
a Ow s Uñ mú aá O 

/1 I I n t 
.1 HI, 

4 
ó 

LL ó 
Ì_ 
Se, 

u i 

Cz t00 i >u 

u 

/1 
O 
O 
n 

,. 

HI 

N 

> -N _- 
+ 

Yl 
h 

HI 1. 
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0? $ Oª 
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ó 
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PAGE 20-6 REGAL 
MODEL 1878 

:= 

o.- Hitt 

I 

11 

N II I 

rA 

LL 

IN o 8 

In 

LL 2- 
20 

n 

r 
tf 

Ut 

SR - 

wo 
C 

N,b 
btC t0 

0eo 
W 
_,st ./, 

6Z -99 
'034101 

LL ï 
O, mu m 

ID 
co 
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REGAL PAGE 20-7 
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PAGE 20-8 REGAL 
MÖBEL 2000 
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REGAL PAGE 20 - 

MODELS 2000, 1+963 

V), 

Mill 
Peilliallik- 

11:14 
Milli 

Mgr PIN.I. P.M/ MO 

PI.. Pi. (111111 - 

R 

SET VOLUME CONTROL 

ALIGNMENT INSTRUCTIONS 
GENERATOR AT MAK;MUM VOLUME AND OUTPUT FROM SIGNAL 

NO NIGHER THAN iS NECESSARY TO OBTAIN OUTPUT READING 

BROADCAST 540-1650 

TUNING RANGE 

TROPIC 2.3-7.4 MC KC , INTERNATIONAL- 7-24 MC , 

DUMMY 
ANTENNA 

SIGNAL GENERATOR 
COUPLING ON 

BARD SWITCH 
POSITION 

SIGNAL GEN'R 
FREQUENCY 

RADIO DIAL 
SETTING 

OUTPUT 
METER ADJUST REMARKS 

I .I MFD PIN.6 ON 7B7 (RF) 
SOCKET 

BC 456 KC FULL OPEN 
ACROSS 

VOICE COIL 
LI, L2, 
L3, L4, 

ADJUST FOR MAXIMUM 
OUTPUT 

2 .1 M F D 
PIN.6 ON 7B7 (RF) 

SOCKET B C 456 KC FULL OPEN 
ACROSS 

VOICE COIL C I 

ADJUST FOR MINIMUM 
OUTPUT 

3 200 OHMS ANTENNA LEAD INTERNATIONAL 24MC FULL OPEN 
ACROSS 

VOICE COIL 9 C2 

AJUST FOR MAXIMUM 
OUTPUT 

4 200 OHMS ANTENNA LEAD INTERNATIONAL 20 MC APPROX 20 MC 
ACROSS 

VOICE COIL 
C 3 

ROCK GANG B ADJUST 
FOR MAXIMUM OUTPUT 

C3 ADJUSTMENT 

5 200 OHMS ANTENNA LEAD TROPIC 7.4 MC FULL OPEN 
ACROSS 

VOICE COIL + C 4 
ADJUST FOR MAXIMUM 

OUTPUT 

6 200 OHMS ANTENNA LEAD TROPIC 6 MC APPROX. 6 MC 
ACROSS 

VOICE COIL C 5 

ADJUST FOR MAXIMUM 
OUTPUT 

7 50 MMFD ANTENNA LEAD B C 1650 KC FULL OPEN 
ACROSS 

VOICE COIL G6 
ADJUST FOR MAXIMUM 

OUTPUT 

ó 50 MMFD ANTENNA LEAD B C 1400 KC APPROX 1400 KC 
ACROSS 

VOICE COIL G7 
ADJUST FOR MAXIMUM 

OUTPUT 

9 50 MMFD ANTENNA LEAD B C 600 KC 600 KC 
ACROSS 

VOICE COIL C 6 
ROCK GANG B ADJUST 
FOR MAXIMUM OUTPUT 

M IF TWO PEAKS CAN BE OBTAINED,USE ONE WITH TRIMMER SCREW FURTHER IN. 

+ IF TWO PEAKS CAN BE OBTAINED, USE ONE WITH TRIMMER SCREW FURTHER OUT. 
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PAGE 20-10 REGAL 
MODEL 4963 
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REGAL PAGE 20-11 

ALIGNMENT INSTRUCTIONS 
SET VOLUME CONTROL AT MAXIMUM VOLUME AND_ OUTPUT FROM SIGNAL GENERATOR NO NIBNEa 

THAN_ IS REGESBARY TO OBTAIN OUTPUT REAOIMt 

TUNING RANGE 
BROADCAST,- 540- 1650 KC. SHORTWAVE 5.5 -18.3MC. 

MODEL 7112 

DUMMY 

ANTENNA 
SIGNAL GENERATOR 

COUPLING 

BAND SWITCH 

POSITION 
'SIGNAL GEN 'Ii 

FREQUENCY 

RADIO DIAL 

SETTING 
OUTPUT 
METER 

ADJUST REMARKS 

.OS 14, D 
R. f. SECTION OF , 

VARIABLE CONDENSER 
8 C 

EXTREME (LEFT 

55 KC. I SS O KC. 
ACROSS 

VOICE COIL 

L I, 
L 3. 

Lt, 
L . ADJUST FOR MAXIMUM 

MM 100 PD. ANTENNA LEAD 6 C 1 6 8 0 KC 1 6 8 0 KC. C 1 ' 

100 MMPD. B C 1 5 00 KC. 1 5 00 KC. C 
2 ' 

100 MMPD. S C 5 0 0 KC 6 0 0 KC. C 3 
ROCK SANG B ADJUST 

FORH[R 
I CU 

I;OUCTPPUT. 
ADJUSTMENTS AS INNER 

0 0 1 S W 

EXTREME RAINT 
I S.3 MC. 18.3 MC. * C 4 ADJUST FOR MAXIMUM. 

00+ ' sw IB YC. IS MC X 0 8 
ROCK GANS ADJUST 
FOR MAXIMUM OUTPUT. 

I001RN 
66-102 

R 

100 K 

cS-IUT 

/f TWO PEAKS CAN RE OITAINEO, USE ONE WITH TR ÇfNER SCREW FURTHER IN. 

X IMAGE FREQUENCY SHOULD APPEAR AT /5.9 NC. ANO OE CONSIDERA ALT WEAKER 

CI 

4O -I IS 

C3 
40-N 

1;5 li4 

NOTE 

SIB. C.6 0 IS SAND SNITCH NO 95.105. 

SHOWN w 8370ADCAST 17O91TIpI 

ILF14 305 

?ü 

+r. 
NOV = Sv 

SATTERV.EVEKEAOV 

755 

SOCKET KU, 

A Pro 1601V 
90- 103 

DWß. 130 -178 
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