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SPECIFICATIONS

Overall Dimensions:

5D8

6II
914"
5"

5% lbs.

100
5%"
91/4"
45"
5% 1bs.

Electrical Rating:

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

..........

Tuning Frequency Range:
540 to 16256 KC

Intermediate Frequency:
455 KC

Electrical Power OQutput:

Maximum ...... 1.7 watts

Loudspeaker:
Permanent Magnet

Outside Cone Diameter. ......
Voice Coil Impedance........ 3.2 ohms at 400 cycles
Magnet Rating.............. 1.0 Oz. Alnico V

Tubes:

Tube
12SA7
12SK7
128Q7
50L6/GT
36Z5/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
identical from an electrical standpoint. The model 100 does
not utilize the Stationized Dial. Models 56D8 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. .....
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.

71X at 1000 KC

Oscillator Grid Voltages:

At 117 volts AC line. Measurements made with an AC
vacuum tube voltmeter, input loading above 10 megohms.
600 KC 1500 KC 20 volts AC

D.C. Resistance Measurements:
1st I-F Coil
Primary....17.56 ohms
2nd I-F Coil
Primary....14.5 ohms
Oscillator Coil
Primary.... 1.2 ohms 4.5 ohms

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

Secondary

Secondary

Secondary
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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 0OSC.
OSC. TO SETTING

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

Standard
Test Loop*

Standard
Test Loop*

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

POINTER ADJUST
SETTING FOR MAX.
OUTPUT

540 KC Trimmers
A,B,C&D

1600 KC 1600 KC Trimmer E

to 1600 KC
1500 KC Trimmer F

1500 KC

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

3525/6T
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Part No. Ref. Symbol Description Part No. Ref. Symbol Description
21067-BG Cabinet, walnut (Model 581) 49009-AL Handle, plastic, ivory (Model 581)
21067-CW Cabinet, natural (Model 581) 49009-BG Handle, plastic, walnut (Model 581)
21004-A-AL Cabinet, plastic, ivory (Model 5D8) 52001A-AL Knob, ivory
21004-A-BG Cabinet, plastic, walnut (Model 5D8) 52001A-BG Knob, walnut
21071-AL Cabinet, plastic, ivory (Model 100) 54002 Lamp, dial, T-47, 0.15 Amp.
21071-BG Cabinet, plastic, walnut (Model 100) 55015 Crystal, dial
23523B ClA & B Capacitor, variable 62000D Panel, loop
23503 C2-1to2 Capacitor, mica, 220 Mmf. 20% 67005 Pointer, dial
23018 C3 Capacitor, paper, .2 Mfd. 200 V. 73041 R1 Resistor, carbon, 22,000 ohm, %W,
23009 C4-1t02 Capacitor, paper, .05 Mfd. 400 V. 10%
23004 C5-1to2 Capacitor, paper, .005 Mfd. 600 V. 73055 R2 Resistor, carbon, 2.2 megohms, %2 W,
23001  C6 Capacitor, paper, .001 Mfd. 600 V. 20%
23006  C7 Capacitor, paper, .01 Mfd. 600 V. 25014  R3 Control, volume, 500,000 ohm
24011 C8-1to2 Capacitor, electrolytic, 40 Mfd. 350 73057 R4 Reg stor, carbon, 4.7 megohms, W,
(]

29211 L1 Coil, oscillator 73049  R5 Re;(i)f;“’ carbon, 220,000 ohm, %W,
29014B L2 Coil, 1st I-F L7
29024 L3 Coil, 2nd I.-F 73051 R6 Rezs(l)fytoor, carbon, 470,000 ohm, %W
29308 Loop, Anter’ma 73081 R7 Resistor, carbon, 150 ohm, 1W, 10%
32007-1 Cord, AC, 6 73071 R8 Resistor, carbon, 1000 ohm, 1W, 10%
34019 Cover, back 77015B Shaft, dial drive
38032-1 Dial scale, Stationized (Model 56D8) 79002-2 Socket, tube, octal base, 8 prong
38095A Dial scale, Stationized (Model 581) 79033 Socket, dial lamp
38047 Dial scale (Model 100) 83004 Speaker, 4” P.M.
40002 Dial drive cord 89417 Tl Transformer, output, 2500 to 3.2
47018 Grille screen ohms

©John F. Rider



SPECIFICATIONS

Electrical Rating:

Line Voltage .
Power Consumption .
Tuning Frequency Range:

540 to 1620 KC
Intermediate Frequency:
455 KC
Loudspeaker:
Type . . . . . . .
Outside Cone Diameter .
Voice Coil Impedance
Magnet Rating .

110-120 volts, AC-DC
25 watts

P:armanent Magnet

3.0 ohms at 400 cycles
1.0 Oz. Alnico V

Tubes:

Tube No. Function
6SS7 V-1 R-F Amplifier
12SAT7 V-2 Frequency Converter
6SS7 V-3 I-F Amplifier

I 128Q7 V-4 Detector Amplifier
50L6 V-5 Power Amplifier
35256 V-6 Rectifier
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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
Dummy Antenna . . . . .
R-F Grid to Converter Grid
Converter Grid to 1st I-F Grid
Converter Grid to 1st I-F Grid
1st I-F Grid to 2nd Detector . T7X at 455 KC
Overall Audio Gain 0.8 volts at volume control for
0.5 watts output at 400 cycles.

50 milliwatts
200 Mmf.

4X at 1000 KC
71X at 1000 KC
78X at 455 KC

©John F. Rider

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 . 17.5ohms
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 |POINTER| ADJUST
TEST 0OSC. SETTING| FOR MAX.
OSC.TO |SETTING OUTPUT
R-F Grid
1 & Grnd. .01 | 455 KC 540KC | A,B,C,D
Mid. Capac.
R-F Grid G (I-F
2 & Grnd. .01 455 KC 540 KC | Trap) for
Mifd. Capac. minimum
| output
Standard Trimmer
3 Test Loop 1600 KC 1600 KC F to
1600 KC
Standard Trimmer E
4 Test Loop 1500 KC | 1500 KC Max.
Output
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MODEL 682
TABLE OF REPLACEABLE PARTS
Part No. Ref. Part No.  Symbel
Symbol Description Ref. Description
21068-CW Cabinet—Natural 67006 Pointer—Dial
21068-BG Cabinet—Walnut 73014 R1 Resistor, 120 ohm, %X 'W. 10%
23523B Cl1A,B Capacitor, Variable 73033 R2 Resistor, 4700 ohm, %¥'W. 10%
23915 C2-1to8 Capacitor, Ceramic 220 mm{. 73053 R3 Resistor, 1 megohm % W, 20%
23017 C3-1to 2 Capacitor, Tubular .05 mf.—200 V. 73055 R4 Resistor, 2.2 megohm, ¥'W. 20%
I 23004 C4-1to 3 Capacitor, Tubular, .006 mf.—600 V. 73041 R5 Resistor, 22,000 ohm, % 'W. 10%
23001 Cb Capacitor, Tubular .001 mf.—600 V. 73017 R6 Resistor, 220 ohm, % W. 10%
23023-1 Cé Capacitor, Tubular .01 mf.—500 V. 25014 R7 Control—Colume 500,000 megohm
23018 C8 Capacitor, Tubular ¢.2 mf.—200 V. 73057 RS 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 megohm
29014B L-3 Coil-—1st IF 73061 R11 Resistor, 470,000 ohm % W. 20%
29024 L-4 Coil—2nd IF 73015 R12 Resistor, 1560 ohm, % W. 10%
32012 Cord—AC 6’ Brown Rubber 73077 R13 Resistor, 180 ohm, 1W. 10%
34019 Cover—Back 73071 R4 Resistor, 1000 ohm, 1W. 10%
380954 Dial 77015B Shaft—Dial Drive
47018 Grille—Screen
49001F-AL Handle—Plastic Ivory 19002°2 Socket—Tube
49001F-BH Handle—Plastic Walnut 79033 et (R 9 )
52001A-AL Knob—Ivory 83006 Speaker—4” P.M.
52001A-BG Knob—Walnut 84003A Spring—Knob
54002 Lamp—Dial, T-47, 0.15 Amp. 84002 Spring—Dial
. Zgg(l)zn ﬁ:}iﬁ;ﬂtl 89417  T-1 Transtormer—Output, 2500 to
12847 v-2 ISTLE 6557 v-3,__2NOLF

©John F. Rider
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FIGURE 1-CABINET

SPECIFICATIONS
Overall Dimensions: i
Height . . . .. ... 34%"” Depth ........ 20%
Width . .. ..... 218%” Weight ....... 95 1bs
Electrical Rating:

...... 110-120 Volts, A.C. 50, 60 C.P.S.

ine Voltage
i Ve . 77 watts lncludlng phonograph

Power Consumption .

Tuning Frequency Range:

540 to 1620 KC
Intermediate Frequency:
455 KC
Electrical Power OQutput:
Undistorted . .. ....... 2 watts
Maximum . . « « o o o v oo oo 3.6 watts
Loudspeaker:
TYPE o« o v v v s v o v o s Permanent Magnet
Outs1de ‘Cone Diameter . . . . 10”
Voice Coil Impedance . . . . . 3.2 ohms at 400 C.P.S.
Magnet Rating. . . .. .. .. 3.16 Oz. Alnico V
Tubes:
b Function
ggA% Frequency Converter
6SK17 I-F Amplifier
6SF7 ist Audio Amplifier
6K6-GT/G Power Amplifier
5Y3-GT/G Rectifier
6H6 2nd Detector — Compressor
Rectifier .
6SQ7 Microphone Amplifier

©John F. Rider
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GENERAL INFORMATION
Model 791 is a PhonOcord console employing six tubes||
plus a rectifier and a ten inch permanent magnet speaker.
Iaislted 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. . . . TiXat 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
1I000KC......... 2.0 volts AC
600 KC......... 2.2 volts AC

D.C. RESISTANCE MEASUREMENTS
1st and 2nd I-F Coils:
Primary........ 17ohms
Secondary « + s+ » 17 chms*
*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 . . 8ohms
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 approxlmately
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 (xiectiﬁselg by the 6H6 and varies the grid bias of the first
audio, 6SF17.

RECORDING HEAD PRESSURE

The proper recording head pressure is 1% 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 |}
COU¥TERCLOCKWISE 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.
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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
ound in series with an .01 Mfd. capacitor (dummy load)
or sbeP 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 reagonable 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.
O0SC. TO SETTING OUTPUT
1 Mixer Grid 4556 KC 540KC Trimmers
& Grd. (.01 A,B,C,&D
Mfd. Cap.)
2 Standard 1620 KC 1620 KC TrimmerF
Test Loop* 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).

PHONO
[+] A B c@
POWER uTTER [ "} 0@
TRANS. o =
E F
MIKE

(@) ©

FIGURE 3 — SOCKET VOLTAGES

SOCKET VOLTAGES
All D.C. Voltages measured with a vacuum tube voltmeter i
from socket contacts to chassis. A.C. Voltages measur

TABLE OF REPLACEABLE PARTS

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.

Part No. Ref. Symbol Description
21077 Cabinet
23614 C1A,B Capacitor, variable
23916 Cc2 Capacitor, ceramic, 220 Mmf. 20%
23017 Cs Capacitor, tubular, .05 Mf. 200 V.
23912 C4 Capacitor, ceramic, 47 Mmf{. 20%
23004 C5-1t02 Capacitor, tubular, .005 Mf, 600 V.
23019 C6 Capacitor, tubular, .1 Mf. 200 V.
23020 C7-1to2 Capacitor, tubular, .2 Mf. 400 V.
23009 C8 Capacitor, tubular, .05 Mf. 400 V.
23007 C9-1t0o2 Capacitor, tubular, .02 Mf. 600 V.
23001 C10 Capacitor, tubular, .001 Mf. 600 V.
23023 C11 Capacitor, tubular, .01 Mf. 500 V.
24006 C12 Capacitor, electrolytic, 25 Mf. 25 V.
24003 C13-1to 2 Capacitor, electrolytic, 20 Mf. 350 V.
29325 L-1 Coil, loop
29004 L-2 Coil, 1st. I-F Transformer
29007 L-3 Coil, 2nd I-F Transformer
29202 4 Coil, oscillator
32007-1 Cord, A.C. 8
32011 Cord, A.C. 6’
36024 Cartridge, cutter (magnetic) 3.2ohms
38107 Dial, scale stationized
38108 Dial, Export and East
52037BG Knob
54001 Lamp, dial, T-44, 0.250 Amp.
57010 Microphone, with cable (crystal)
57010-1 Microphone, base CB

}| 58004E Changer (RC-130L)
66004 Plug, pin
66013 Plug, mike
67081 Pointer, assembly
68029 Cartridge, phono pick-up (Shure

P-30S) crystal

Part No. Ref. Symbol Description

69001 Pulley

69003C Pulley

69006 A Pulley

73165 R1-1to2 Resistor, 2.2 megohm % W.20%

73041 R2 Resistor, 22K ohm, %4W.10%

73437 R3 Resistor, 10,000 ohm, 2W. 10%

73045 R4-1t02 Resistor, 47,000 ohm, %W.10%

73169 R5-1to 5 Resistor, 4.7 megohm, %2 W. 20%

73157 R6-1t02 Resistor, 470,000 ohms, 12 W. 20%

73008 R7 Resistor, 39 ohm, 14W. 10%

73163 R8 Resistor, 1.6 megohm, 1. W. 20%

73153 R9-1to4 Resistor, 220,000 ohm, 2% W. 20%

73022 R10 Resistor, 560 ohm, . W. 10%

73016 R11 Resistor, 180 ohm, 1. W. 10%

73161 R12-1to 2 Resistor, 1 megohm, % W. 20%

73043 R13 Resistor, 33,000 ohm, 1.W.10%

25506C R14 Control, tone

25010B R15 Control, volume (tap @ 20K ohms

73221 R16 Resistor, 470 ohm, 1W. 10%

73601 R17 Resistor, 2 ohm, 1W. W.W.

73430 R18 Resistor, 2,700 ohm, 2W. 109%

77016B Shaft, dial

78008 Shield, mike plug

79002 Socket, tube

79004 Socket, mike

79006 Socket, pickup

79007 Socket, A.C.

79010B Socket, lamp

83705 Speaker

86009B Switch, phono, ete.

89016B  T-1 Transformer, power

89402 T-2 Tra}r:sfonner, output 8000/3.2 ohms
ohms

© John F.

Rider



E 20-8 CKARD-BELL
’NODELS 1181, 1181a

SPECIFICATIONS
Overall Dimensions:
1181 1181A 1181 1181A
Height . . 33%" 26%” Depth .. 177 30%4”
Width .. 36" 17%" Weight . 109 1bs. 85 1bs.
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 . . 540t0 1620 KC

Frequency Modulation . . . . 87.5 to 108.56 MC
Intermediate Frequency:

AM s cioie s o Grolr 3l ate s e 456 KC

FM Gt e bli's s 5% s o o . . 10.7TMC
Electrical Output:

Undistorted .......... 4.0 watts

Maximum. ........0.. 6.0 watts
Loudspeaker:

Type . oo o o ou als . « + . Permanent Magnet

Outside Cone Diameter. . . . 10"

Voice Coil Impedance . . . . . 3.2 ohms at 400 C.P.S.

Magnet Rating. ... ..... 4.60z. AlnicoV
Tubes:

Tube No. Function

6BAG6 V-1 R-F Amplifier

6BA6 V-2 Mixer

6BA6 V-3 I-F Amplifier

6BA6 V-4 Driver

6ALbS V-5 FM Detector

6H6 V-6 AM Detector—AVC—Compressor

6SQ7 V-7 1st Audio Amplifier

6SK7 V-8 2nd Audio Amplifier

6AU6 V-9 Oscillator

6V6-GT V-10 Output

5Y3-GT V-11 Rectifier

6Ub-6G5 V-12 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 540 to 1620 KC.
2. Frequency Modulation from 87.5 to 108.6 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%-0z. 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
g%gg}'lI‘ER - CLOCKWISE TO DECREASE CUTTING

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

©John F. Rider

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.

’21‘1;e vi)tltage at this point should be approximately minus
.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 4556 KC
1st I-F Grid to 2nd Detector. . . . . 40X at 4556 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 . . . . . 46X at 10.7 MC

Oscillator Cathode Voltages

Measured at 117 volts AC line with an AC vacuum tube
voltmeter, input loading above 10 megohms.

1620KC ......... 85 volts AC
1200KC ......... 8.2 volts AC
800KC ......... 5.5 volts AC
b40KC ......... 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.

108MC . ........ 190 microamps
98MC ......... 200 microamps
88MC! . e e o 220 microamps

D.C. RESISTANCE MEASUREMENTS

I-F Coils:
Type Primary Secondary
1st AM 7.5 7.5
2nd AM 8.0 8.0
1st FM 0.76 0.76
2nd FM 1.5 0.5
Ratio Detector 1.5 0.1*

*Either side to tertiary, 0.26 ohms
Oscillator Coil:

Primary. . . ..... 1 ohm

Secondary ...... 6 ohms
Antenna Coil:

Start to Finish. ... 12,2 chms

Start to Tap . . . . . 10.56 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.
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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 Osc. Trimmer (C21)

"E—FM Antenna Trimmer (C23-1)
F—BC Osc. Trimmer (C24)

G—BC R-F Trimmer (C20B)
H—Ratio Detector, Zero Center
I—Ratio Detector, AVC

J—AVC

K—Diode

S1—FM Antenna (Bottom)

S2—-FM R-F (Top)

S8—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)
$10—-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 voltmefer to AVC (point J
on schematic).

© John F. Rider

MODELS 1181, 11€1A
ALIGNMENT CHART-AM
STEP| CONNECT TEST |POINTER| ADJUST
TEST 0SC. SETTING | FOR MAX.
0SC.TO |SETTING OUTPUT
1 Mixer Grid | 455 KC 540 KC | S7,8,9,10
& Ground -
2 R-F Grid 1500 KC | 1500 KC | Trimmers
& Ground F&G
3 R-F Grid 600 KC 600 KC Trimmer
& Ground
4 Repeat Step No. 2
Standard 1500 KC 1500 KC Trimmer
Test Loop 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 |POINTER | CONNECT ADJUST
TEST OSC. SETTING VOL’{?&ETER FOR MAX.
0SC. TO | SETTING (o) OUTPUT
1 R-F Grid | 10.7 MC 88 MC Point I - S12, 6,
& Ground 5,4, 8
2 Adjust S11 for zero center Point H
38 Repeat Steps 1 and 2.
|
4 Doublet 108 MC 108 MC Point I Trimmers
Terminals D,C. E
thru
_1.270 chms
5 Doublet 88 MC 88 MC Point 1 S1, 2
Terminals
thru
270 ohms
6 Repeat Step No. 4. 1

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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REPLACEABLE PARTS LIST

MODELS 1181,

Part No. Ref. Symbol

Description

Part No. Ref. Symbol

Description

21064
21066
23525

23916
23916
23912
23931
23023-1
23908
23923
23016
24038
23020
23019
23007
24006
24012
24004B-1
24030
23932
23400
23406
23402
23408
23412
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

©Jonhn F. Rider

C14A,B,C,
C24,B,C,
C3-1to4
C4-1t03
C5-1to b
C6-1to2
C7-1to 17
C8

C9
C10-1to 2
C11
Ci12-1to 2
C13-1to 2
Cl4

C16

C1é6

Cc17

C18
C19-1to 2
C20A,B
c21

Cc22
C23-1to 2
C24

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, 56 Mmf.
Capacitor, ceramic, 10 Mmf. 10%
Capacitor, tubular, .003 MZ. 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, 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

Capacitor, electrolytic, 26 MF. 25 V.,
Capacitor, electrolytic, 20 Mf. 350 V.
Capacitor, electrolytic, 40 Mf. 350 V.
Capacitor, electrolytic, 40 Mf. 450 V.,

73053
73008
73018
73011
73025
73001
73017
73041
73047

73016
73073
73042
25017A
73014
25509
73036
73060
73903
73051

73049
73057

73046
73074
73050

73005
73027
73915

73918

73065

79002
790561
79004
79005

79018
79041
79007
79010B
79056

79045
83703
86009B
86017C
89409
89024

Ri-1to 6
R2-1t02
R3
R4
R5-1t0 6
R6-1to 2
R7
R8-1to5
R9-1to 7

R10-1to 2
R11
R12-1to 2
R13
R14-1to 2
R15
R16-1to2
R17-1to 2
R18
R19-1t0 2

R20-1to 2
R21-1t0 3
R22-1t0 2
R23
R24
R25
R26
R27
R28

R29-1t02

S1AtoE
S2Ato E
T-1
T-2

Resistor, carbon, 1 megohm, Y2 w. 20%

Resistor, carbon, 39 ohm, Y%w. 10%

Resistor, carbon, 270 ohm, Y% w. 10%

Resistor, carbon, 68 ohm, Y% w. 10%

Resistor, carbon, 1000 ohm, Y% w. 10%

Resistor, carbon, 10 ohm, Y% w. 10%

Resistor, carbon, 220 ohm, %w. 10%

Resistor, carbon, 22,000 ohm, % w.10%

Resistor, carbon, 100,000 ohm, %w.
10%

Resistor, carbon, 180 ohm, %w. 10%

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

Resistor, carbon, 27,000 ohm, % w.10%

Control, volume

Resistor, carbon, 120 ohm, % w. 10%

Control, tone

Resistor, carbon, 6800 ohm, Y%ew. 10%

Resistor, carbon, 56,000 ohm, % w.10%

Resistor, wire wound, 15 ohm, 1w.

Resistor, carbon, 470,000 ohm, l2w.
20%

Resistor, c
20%

Resistor, carbon, 4.7 megohm, %w.
20%

Resistor, carbon, 68,000 ohm, 1%2w.10%

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

Resistor, carbon, 330,000 ohm, l2w.
20%

Resistor, carbon, 22 ohm, %2 w. 10%

Resistor, carbon, 1500 ohm, Y%2w. 10%

Resistor, wire wound, 1000 ohm, bw.
10%

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

Resistor, carbon, 2.2 megohm, %w.
20%

Socket, tube

Socket, miniature

Socket, microphone

Socket, pickup

Socket, speaker and cutter

Socket, tuning eye

Socket, AC

Socket, lamp

carbon, 220,000 ohm, Y%w.

Socket, lamp

Socket, antenna terminal strip
Speaker, 10” P.M.

Switeh, PhonOcord

Switch, band

Transformer, output, 5000 to 3.2 chms

Transformer, power

11C1A

l_
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MODEL CR-10

SPECIFICATIONS
CIRCUIT e B-tube superheterodyne

FREQUENCY RANGES

Broadcast (BC) .540—1600 kc.
Short Wave 1 (SW1) ......27—5.2 mc.
Short Wave 2 (SW2) ......5—7.1 mc.
Short Wave 3 (8W3) ......7-10.1 mc.
Short Wave 4 (SW4) .......9.2—14 mc.
Short Wave 5 (SWS5) ... .13.8—18 mec.
AUDIO OUTPUT .. 3 watts
PUSH BUTTONS ... 6 (used for band switching)
POWER INPUT .. . 7 amperes at 6.6 volts, d.c..
with p-m speaker; 8 amperes
at 6.6 volts, d.c., with electio-
dynamic speaker
INTERMEDIATE
FREQUENCY . i 455 ke,
AERIAL i Any Philco Auto-Radio Aerial

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

7CS

Circuit Description

Philco Auto Kadio 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-
atelv.

The circuit employs a 6BAG r-f amplifier, a 6BE6
converter, a GBAG i-f amplifier, a GAVG 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.

MODEL CR-10;

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
ochmmeter 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.

SECTION 1 Reference Service
POWER SUPPLY Symbol Description Pari No.
Reference - Service L103 Choke, vibrator 32-4170
Symbol Description Part No. Rj}00 Resistor, spark suppressor, 100 ohms ... 66-1104340°
C100 Condenser, rt by-pass. 330 mmi. . R101 Resistor, spark suppressor, 100 ohms ....66-1104340°
Cl101 Condenser, by-pass, .5 ml. .. 61-0137 R102 Resistor, filter, 1000 ohms 66-2104340
C102 Condenser, 1{f by-pass, 330 mmf. ,62-133001001' R103 Resistor, filter, 4700 ohms 66.2473340°
c1o3 Conc'fenser, rt by-pass, 220 mmf. 60 10205307' S100 Switch, off-on (in control head) art of R202
Cl04 Condenser, by-pass, .5 m 61-0137 S101 Switch, muting (in control head) ... Part of Z101
Cl105 Cordenser, buffer, .005 mi. .30-4650-123 SI02 Switch, push-button. PBI
Ccl06 Coruenser. electrolytic, 3-section ... 61.0089 (in control head) ..o Part of Z101
CI06A Condenser, filter, 15 mf., 350v . _Part of C106 S103 Switch, push-button, PB2
C106B Condenser, filter, 10 mf.. 350v -Part of C106 (in’ control hecél) S o- : < B3 3 211} |
Cc107 Condenser, filter, .25 mf. . 61.0125 S104 Switch, push-button, ]553 T
c1o8 Condenser, by-pass, .5 mi. .61.0137° (in control head) ..o Part of Z101
F100 Fuse, 14 amperes ... . .45-2559 $105 Switch, push-button, PB4
1100 Lamp, pilot, PBl (in Z101) . (in control head) ... Part of Z101
1101 Lamp, pilot, PB2 (Tn Z101) S106 Switch, push-button, PBS
1102 Lamp, pilot, PB3 (in Z101) . (in control head) ... Part of Z101
1103 Lamp. pilot, PB4 (in Z101) ... S107 Swtich, push-button, PB6
1104 Lamp, pilot, PBS (in Z101) ... (in control head) ... Part of Z101
1105 Lamp, pilot, PB6 (in Z101) . 5108 Switch, solenoid Part of Z100
J100 Socket, control head . - T100 Transtormer, power 32-8313
L100 Choke, “A” 65-0037 VB100 Vibrator . 83-0026
L101 Choke, ""A" 32-1374-3 WS-1 (F) Switch-wafer section (homing) ............ Part of Z100 I|
L102 Solenoid. band-switch actuating ... Part of Z100

©Jonn F. Rider
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PHILCO PAGE 20-3

T MODEL CR-10
| TROUBLE SHOOTING e !
Section 1 : v

POWER SUPPLY
Make the tests for this section with a d-¢ voltmeter;
connect the leads between the chassis, test point C, and
l the test points indicated in the chart.
The voltage readings given were taken with a 20,000-
J 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. It the "NOR-
MAL INDICATION” is obtained in step 1, proceed
with the tests for Section 2 (audio circuits); if not,

Lior RLEYET

isolate and correct the trouble in this section. Bottom View, Showing Section 1 Test Points
NORMAL ABNORMAL
STEP TEST POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 168v Trouble in this section. Isolate by the following tests.
2 B 6.6v No voltage Open: L100, L103, S100, F100. Shorted: C100, Cl101, C102,
C103, Cl04.
Low voltage Leaky: C100, C101, C102, C103, C104. Defective battery.
3 D 245v No voltage Defective: 6X4, VB100. Open: T100. Shorted: C105, C106A.
Leaky: C106B, C107.
Low voltage Defective: 6X4, VB100., Leaky: C106A, Shorted: C106B, C107.
High voltage Open: T200°, R206°.
i
4 E 230v No voltage Open: R102. Shorted: C106B.
Low voltage Increased resistance: R102. Leaky: C106B.
F High voltage Shorted: C206°.
5 A 168v No voltage Open: R103. Shorted: C107, C419°,
Low voltage 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.

e =

TROUBLE SHOOTING
Section 2 J-@ @

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

/200

control counterclockwise. | c84s 05
If the “NORMAL INDICATION” is obtained in L oD 7
step 1, (Froceed with the tests for Section 3 (i-f, detec- . - A Z
tor, and a-v-c circuits); if not, isolate and correct the ~—==
trouble in this section. Bottom View, Showing Section 2 Test Points
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

1 A Loud, clear speaker output with

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

Defective: 7C5, LS200. Open: R206, R205, T200, C205.

2 B Clear output with strong input. Shorted: C204, C205, C206.

3 D Loud, clear output with moderate Defective: 6AVE. Open: C204, R203, R204. Shorted: C203,
input. C202 (rotate through range), S101°,

4 A Loud, clear output with moderate Open: R200 (rotate through range), C201. Open or shorted:
input, 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.

-

© John F. Rider
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T‘I‘E)DEL CR-10 ]

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 leaCF 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.

68A6

0@
00
©6®

If the “NORMAL INDICATION” is obtained in Teseac
step 1, proceed with the tests for Section 4 (r-f and Bottom View, Showing Section 3 Test Points
converter circuits); if not, isolate and correct the (location of test point A shown in figure 4)

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 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 speaker output with

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

Defective: 6BA6. Misaligned: Z301. Open: R300, R301, R302,

2 B .L°“dt' clear output with moderate | (g30) 8 "c3018, 13014, L301B. Shorted: C300B, C301A, C301B,
LT €302, C303, C305, L300B, L301A, L301B.

3 A Loud, clear output with weak in- Defective: 6BE6°. Misaligned: Z300. Open: C300A, C300B,
put. L300A, L300B. Shorted: C300A, L300A, L300B, C411°.

‘This part, located in another section, may cause an 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 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 6BEG 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 . . . e

values given in the chart (measured with 20,000-0hms- “B°“?"‘ V;“g:"s’hm"'”"" s,“:im" 4 '3")“’ Points
per-volt meter), throughout the tuning range. ocation o A LI

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. !

_|
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MODEL CR-10
Section 4 (Cont.) BC CIRCUITS
STEP TEST SIG. GEN. | BAND PUSH RADIO NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT FREQ. BUTTON TUNING INDICATION INDICATION
1 A 1000 kc. BC Tune to signal. | Loud, clear out- | Trouble in BC circuits. Isolate by steps 2. 3,
put with very low | and 4.
generator input.
2 B BC Tune through | -2.2v to -3.6v Defective: 6BE6, WS-3 (F), WS.3(R), WS-2 (F). WS-
range. 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 ke. BC Tune to signal. | Same as step 1. Defective: WS-7 (F)., WS-7(R). WS-6(F). Open:
C401A, L400A, C407, R400, J400. 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 Tuge through | -2.5v to -3.5v Defective: WS-3 (F), WS.3(R), WS-2(F), W52 (R).
range. Open: C418B, L404B, C421, Shorted: C418B, L404B,
C421, C418C.
7 D 40 mec. SW1 Tune tosignal. | 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 40 mec. SWI Tune to signal. | Same as step 1. Defective: WS-7(F), WS-7(R), WS.6(F). Open:
L400B, C401B, C406. Shorted: L400B, C401B, C406.
SW2 CIRCUITS
9 A 6.0 mec. SW2 Tune to signal. | Same as step 1. Trouble in SW2 circuits. Isolate by steps 10, 11,
and 12.
10 B SW2 Tune through | -3.7v to ~4.2v Defective: WS-3(F), WS-3(R), WS.2(F), WS-2(R).
range. Open: C418C, C422, L404B. Shorted: C418C, C422,
L404B.
11 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 mec. SW2 Tune to signal. | Same as step 1. 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 mec. SW3 Tune to gignal. | Same as step 1. Trouble in SW3 circuits. Isolate by steps 14. 15,
and 16.
14 B SW3 Tune through | -2.7v to -3.1v Defective: WS-3 (F), WS-3(R), WS-2(F), WS-2(R).
range, Open: C418D, L405, C423, C418F. Shorted: C418F,
C418D. L405, C423.
15 D 9.0 mc. SW3 Tune to signal. | Same as step 1. Defective: WS-5(F), WS-5(R), WS-4(F), WS-4(R).
Open: 1403, C410C, C414. Shorted: L403, C410C,
C414,
16 A 9.0 mec. SW3 Tune to signal. | Same as step 1. | Defective: WS.7 (F), WS.7(R). WS-6(F), WS6(R).
| Open: L401, C404, C401C. Shorted: L401, C401C,
C404.
SW4 CIRCUITS
STEi? TEST SIG. GEN. | BAND PUSH RADIO NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT FREQ. BUTTON TUNING INDICATION INDICATION
17 A 120 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 | -3.3v to -3.6v Defective: WS-3(F), WS-3(R), WS.2(F), WS2(R).
range. Open: C418E, C424, L405. Shorted: C418E. C424,
L405.
19 D 120 mec. SW4 Tune to signal. | Same as step 1. Defective: WS.5 (F), WS.5(R), WS-4(F), WS-4(R).
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
er A 15.0 mc. SW5 Tune to signal. | Same as step 1. Trouble in SW5 circuits. lsolate by steps 22, 23,
and 24.
22 B SW5 Tune through | -3.9v to —4.0v Defective: WS.3(F), WS-3 (R), WS-2(F), WS-2(R).
range. Open: C425, L405. Shorted: C425, L405.
23 D 15.0 mec. 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.
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MODEL CR-10
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PAGE 20-8 PHILCO

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 thg 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.

y

Bottom View, Showing Section 1 Test Points

Low voltage

High voltage

TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 % 19'5’7 Trouble in this section. Isolate by the following tests.
6.6v
2 B 8.6v No voltage Open: F100, S100, L100, L101.
Low veoltage Weak battery. Leaky: C101, C101, C102, C103.
3 D 250v No voltage Open: T100. Shorted: T100, C104, C10SA. Defective: VB100, 6X4.

Leaky: CI105A. Defective: 6X4, VB100. Shorted: C105B, T100,
Open: CIl105A, T100.
Ppen: R102, R210°, T200°.

4 E 237v No voltage
Low voltage
High voltage

Open: R102. Shorted: C105B.
Leaky: Cl105B. Changed resistance: R102. Shorted: C207°.
Open: RI103, R210°.

5 A 192v No voltage
Low voltage

Open: R103. Shorted: C105C.
Leaky: C105C. Changed resistance: RI103.

Listening Test: Ab: 11 hum or hash may be caused by open C105B or C105C.

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.

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

O
czor (YO8
(PART OF \\®O®

Ccr05)

7 = \JC5 é )
Q 6xd ) _

Bottom View, Showing Section 2 Test Points

TEST
STEP POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A !-OUd': clear signal with weak signal Trouble in this section. Isolate by the following tests.
input.
2 B Loud, clear signal with strong signal Defective: 7C5, LS200. Open: L200, R209, R210, T200. Leaky:
(R(sag:)vo input, C206. Shorted: C206, C207.
3 (61:(’34 Same as step 2. Defective: 7C5. Shorted: C205. Open: C205, R208. Leaky: C205.
removed)
4 E Loud, clear signal with moderate signal Defective: 6C4. Open: R205, R206, R207. Leaky: C204. Shorted:
(Rz%la)co input. C204, C203, C202 (rotate through range).
4
5 F Same as step 1. Open: R203, R204, C204. Defective: 6AVE.
6 A Same as step 1. 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.

= —

© John F. Rider

* This part, located in another section, may cause abnormal indication in this section.
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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
ttom View, Showing Section 3 Test Points
OF ABNORMAL INDICATION.” LEECL A 2
STEP PTOE'SJT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with wseak signal Trouble in this section. Isolate by the following tosts.
input.
2 B Loud, clear signal with moderate signal Open, shorted, or misaligned: Z301. Defective: 6BA6, 6AV6
input. (diode section). Open: R300, R301, R302. Shorted: C302, C303,
4.
3 A Loud, clear signal with wa2ak signal Defective: 6BE6*. Open, shorted, or misaligned: Z300. Open:
input. R403*, L403°.
* This part, located in another section, may cause abmormal indication in this section.
.
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 -
.I.mf. condenser to the test points indicated in the chart. SOCKET
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- L
ing the test in step 1(b).
Bottom View, Showing Section 4 Test Points
TEST SIG. GEN. RADIO POSSIBLE CAUSE OF ABNORMAL
STEP POINT FREQ. TUNING | NORMAL INDICATION INDICATION
1{a) A 1000 kc. Manual, Loud, clear signal with Trouble in manual-tuning circuits; isolate
Tune to weak signal input. by steps 2, 3, and 4, and correct trouhle
signal. hefore proceeding.
1(b) A Tune to Push button. Loud, clear signal with Trouble in push-button-tuning circuits;
frequency of Depress each weak signal input. isolate by steps 5, 6, and 7.
each push button.
button.
MANUAL-TUNING TESTS
2 B 1000 kc. Manual. Loud, clear signal with Defective: 6BE6. Trouble in oscillator cir-
Tune to moderate signal input. cuit (step 3).
signal.
3 E to D Manual. Negative 2 to 4 volts Defective: 6BE6, WS2(F). Open: L403,
{Osc. test: see Tune L402C, C406, C407, C408, R404. Shorted
note, page 5.) through or leaky: C406, C407, C408. Shorted:
range. L403, L402C.
4 A 1000 kc. Manual. Loud, clear signal with Defective: 6BAE, WS3(R), WSI(F), WSI(F),
Tune a(o weak signal input. WSI(R), WS2(R). Open: L404, L402B,
' signal. L402A, R400, R401, R402, R403, R405,
C404, C409. Shorted or leaky: C409, C405, i
C404, C401.
PUSH-BUTTON-TUNING TESTS
5 B Tune to Push button. Loud, clear signal with Detective: WSI(F), WSI(H). Trouble in
frequency of Depress each moderate signal input. oscillator circuit (step 6).
each button. button.

©John F. Rider
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MODEL CR-12
PUSH-BUTTON-TUNING TESTS
TEST SIG. GEN. RADIO POSSIBLE CAUSE OF ABNORMAL
U3 POINT FREQ. TUNING | NORMAL INDICATION INDICATION
6 E to D Push button. Negative 2 to 4 volts, Open: WS2(F). Open or shorted: L401F,
{Osc. test: see Depress each L401G, L401H, L4011, L401].
note below.) button.

7 A Tune to Push button. Loud, clear signal with Defective: WS3(R), WS3(F), WSI(F), WSI(R),
frequency of Depress each weak signal input. WS2(R). Open: L401A, L4018, L401C, L401D,
each button. button. 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 6BEB). 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 - chms - per - volt-
meter), throughout range of manual tuning, step 3, and of push-button tuning, step 6.
Reference
SECT|°N 1 Symbol Description Service Part No.
Reference C300B Condenser, fixed trimmer, 86 mmf. ...
elerenc . .
Symbol Description Service Part No. ggg}: gongenser, ?xe(; g}mmer, igé mm§
ondenser, fixed trimmer, mmf. .
cl100 Condenser, r-f by-pass, 330 mmi. .62-13300100} C302 Condenser, cathode by-pass, .05 mf.
c101 Condenser, by-pass, .5 mf, ccoviveiiniciennd 61-0137 C303 Condenser, cathode by-pass, .05 mf.
Cl102 Condenser, by-pass, 330 mmf. . 62 133001001 can4 Condenser, rf by-pass, 100 mmf. ... 30-1224-18
Cl103 Condenser, by-pass, .5 mf. . 61-0137 R300 Resistor, cathode by-pass, 2200 ohms ...... 66-2223340"
Cl104 Condenser, buffer, .0033 mf. 61-0115 R301 Resistor, screen dropping, 27,000 ohms......66-3273340°
C105 Condenser, electrolytic, 4-section . 61.0150 R302 Resistor, r filter, 27,000 Ohm$ ........cc..o... 66.3273340"
CI105A Condenser, filter, 20 mf., 350 v. ... art of C105 Z300 Transformer, 1st i, including
C10SB Condenser, filter, 10 mf., 350 v. Part of C105 C300A and C300B 32.4160
Cl105C  Condenser, filter, 5 mf., 300 v. Part of C105 2301 Transformer, 2nd if, including
C106 Condenser, by -pass, .5 mf. 61-0137° C301A and C301B . ) 32-4161
LG Pilot T . ‘s2040 2 C8O0IA and CBOIB .o
nol Pilot lamp 34.2040 SECTION 4
102 Pi y
los o SRR C400A Condenser, d< blocking ... ...Part of 2400
3 C400B Condenser, fixed padder ...
1104 Pilot lamp ... .34.2040
C401 Condenser, qerial padder .
1108 Pilot lamp .. .34-2040
C402 Condenser, cathode by-pass, .05 mf.
J100 Socket, contxol plug .. .27-6234 .
5 C403 Condenser, a-v-c filter, .05 mf. ...
7101 Socket, foot control ...27-6186 N
1100 Choke, A" 324170 C404 gongensar, C?L:p'lmg, 180 mmf.
L101 Choke, "A" .. i g ondenser, r-f trimmer ..................
L102 Solznzid Pm?tzoll:;,lt): C405 Condenser, d-c blocking, 100 mmf. . -
PB1 Push-button switch Part of 2101 C407 Condenser, shunt, silver mica, 380 mmif....... 30 1220-37
£2101 C408 Condenser, shunt, 54.5 mmf. ....61-0149
PB2 Push-button switch ... ..Partof 3 L
¢ 101 C409 Condenser, d-¢ blocking, 180 mmif.. 60- 10205307
PB3 Push-button switch ... ..Partof Z 14 - ;
00A Coll, i-f trap (series) .... Part of Z400
PB4 Push-button switch ... L )
. 400B Coll, i-f trap (shunt) ...Part of Z400
PBS Push-button switch L \ .
401A Coil, qerial, push button ... ...Part of Z401
PB6 Push-button switch : :
L401B Coil, @erial, push button Part of Z401
PL100 Plug, control head ... :
L401C Coil, aerial, push button Part of Z401
R100 Resistor, damping, 100 ohms .. X
L401D Coil, qerial, push button Part of Z401
Rl01 Resistor, damping, 100 ohms .. :
" L401E Coil, aerial, push button . Part of Z401
R102 Resistor, filter, 1000 ohms .
. L401F Coil, osc. tuning, push button . Part of Z401
R103 Resistor, filter, 4700 ohms . X
S100 Switch. off-on L401G Coil, osc. tuning, push button ..
‘ L L401H Coil, osc. tuning, push button ..
s101 Switch, muting . La0l1 Coil h
sl02 Switch, solenoid int L40 Cofl' osc. tuning, push LR o
T100 Transformer, power . 4017 o CE: tuning, push button .
VB100 VAOLQOT oo L402A Coil, aerial, manual (Part of Z
WSA(F) Waler section {homing) . iADgB Co¥l, r-f, manual (Part of Z402) ...
WS4(R) Water section (homing) . 402C CO}I, osc, manual (Part of Z402)
Z100 Solenoid-and-wafer-switch y . 75-2945 L433 Coil, oscillator shunt .........
Z101 Switch-and-lamp-housing assembly ... ;440?) g:oik?, Spa:}l: (siupg_ressozrzo.....
sistor, cathode bias, ohms
SECTION 2 R401 Resistor, plate load, 10,000 ohms
R402 Resistor, grid return, | megohm
C200 Condenser, tone compensation, .01 mi. R403 Resistor, a-v-c filter, 1 megohm ...
| (in control head) ; R404 Resistor, grid return, 22,000 ohms ..
1 C201 Condenser, d-c blocking, .004 mf. . R405 Resistor, cathode bias, 220 ohms
C202 Condenser, tone compensation, .01 mf 61-0120° Z400 Trap assembly, i-f, including C4004,
C203 Condenser, 1-f by-pass, 100 mmi. ..... 30-1224-18 C400B, L400A, and L400B ......c.ccoocermrrrrrrnnne.
C204 Condenser, d-c blocking, .004 mf. . Z401 Coil assembly, push button, including
C205 Condenser, d-¢ blocking, .01 mf. L401A through L4017 oo
ggg; gongenser SC blOCklll’Bg. ?lzl’glf Z402 Coil assembly, manual tuner, including
ondenser, by-pass, mi Vo L402A, L402B, and L402C ...
C208 Condenser, tone compensation 006 mf. ....... 61-0105* WSI(F) Wafer section, rf ..
L200 Speaker field . ..Part of LS200 WSI(R) Wafer section, r{ ..
1S200 Loud-speaker .. 36-1609-2 WS2(F) Wafer section, osc.
R200 Volume control, 350,000 ohms WS2(R) Wafer section, osc.
(in control head} 33.5557 WS3(F) Wafer section, aerial
R200 Volume control (Buick specml) 33.5557-1 WS3(R) Wafer section, agerial ...
R201 Resistor, tone compensation, 15, 000 ohms
{in control head) w......vmmmrmromress oo 66-3153340° MISCELLANEOUS
R202 Tone control, 5 megohms "A"-lead assembly .......ccovceorirniinnns
(in control head) ..Part of R200 Bolt, hook ..
R203 Resistor, grid return, 10 megohms 66-6103340° Braid, bonding ......
R204 Resistor, plate load, 220,000 ohms .. 66-4223340° Cap, lamp-housing ..
R205 Resistor, grid return, 10 megohms ...66-6103340* Clip, antiratle spring .
R206 Resistor, cathode load 220,000 ohms ........66-4223340° Clip, spring, cover grounding
R207 Resistor, plate load, 220,000 ohms .. Cover, tube side .....
R208 Resistor, grid return 470,000 ohms .. Cqver, wiring side .
R209 Resistor, grid return 470,000 ohms Driver-and-shaft assembly .
R210 Resistor, bias, 330 ohms ....66-1333340"* Housing assembly .
T200 Transformer, oUtPUL ......coowerveeveestereerreneaesensaesssnns 32.8318 gﬂOb. pu;h-button
esistor, distributor ..
SECTION 3 Screen, speaker ......
C300A Condenser, fixed trimmer, 107 mmf. ....... Pazt of 2300 Slider assembly, manual tuner ...
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MODEL CR=-12
SECTION 4 SECTION 3-1F,DETECTOR,AND AVC CIRCUITS ve svs SECTION  2-AUDIQ_CIRCUITS
RF AND CONVERTER CIRCUITS T T cce B oureur
czo2 ) c2 INVER
l !— 172 6AVE T .mar = ma’;:“_
?3:; R F AMPL 183V 2400 CONVERTER I
S T co0a 2=
! | b . 004MF
cd4or : | ’ 4
\ = :s:c_yg_y ¢ -1 R205
-l | ‘r Ml YOMEG
1 ! p ) .
' } N T >
I ngo ¢ R203 R204
ce02 | ! ! ;"g“’ 3 50
~ LA = e ~ o= C407 (408 000
a0s TOSMF IF - S T I0MMT sS4 SMMF .
220 n cReEM OH:SD B 9 &
< R40/ ¢ BRMLosT sHunT con €20/
% 10.000 % PR AND MAN .004}?!"-
R F SWITCHING 0SC SWITCHING I
ACRIAL_SWITCHING wS-2F) ~ ———————————
> Lo [F=455KC | [ Yoo j|
K1 ¥, ! ? A CONTROCS e TONE
IAX 170 05 = | Jsﬂoi% Y Rr20s CONTROL |
‘ -
o o = | 15,000 R202 |
o o PART OF o o ¢ HOMING WAFER B | 5 MG [ =
WHITE 2402 o WS~4(F) 7100 =
NS ~aeC404  MAN RF © L fl m
7 T BOMMF  COIL T a | o)
L - L — o ot [ ot W) PLI00 PLUG TO SET |
PP e b g ciosde | (o o 2o 0% ol | FRONT VIEW |
27O 180 MMF | EAL MT o " fo| o —
1 of L] 4% /5 15| o} o2 - |
D ! L 2402 , i \0%{«. bl i {;\m’orazom |
3 ROTORS MAN 0SC 3 o 0 A
I FOR o CONNECTED] ! ol &S - L 71 SOWRCE 6.6V o——a Ro 3109 are I
H oc ELECTRICALLY| N CPART OF WSs-4(R) - oA s |
A H, ' 7100) - LEAD T0 5€1 I
WS-3(R) 'l / WS- IR ! BLACK, S/ff 1] OO ] !
b | P ws-2R) i 13 C (LU BRI P |
! gE 1 lo ol x4 1103 1104 05, |
'/ V- S T— RECTIFIER F@—l P—@] ’_@-I : l
~ J101 _ P e \Y/ 7100 |, )
W, SMF v8100 7N g - i
} Z240 roaT of LESS THAN : 5 H g o o 1' |
':_: Srcodi [ _:;_ _v:"_’_ —:‘:_ ».; _:l vty 8] MY x L N 538 E P | ‘
IR A NN SOCKET| S5 1S) yL¥ | o AN us 2 2652 DAL+ N
b HRENNSREIMAEIIMNSEIINAC TN 1% A1 eap FroM L7001 G5T R [ T Ny THANEL S, A | e D e et e e i
S |ﬂ"“ 5T M T e zioa| ! gl 0 N N L - X I CONTROL HEAD, PUSH BUTTONS, SWITCHES, AND LAMPS T
=5 HESAND LAMPS
TP ] ! l__l____ga_O_SC_cg'L_S___s_SW_,___} : & Lowloo it S0 cros, L ZE
BUACK[ & oy l T Tow V N
MAN AERIAL COIL L Y N & - e Cr034 =08 a3
R = 10MF 4100
[ e SECTION 1 Y Gee lmw
POWER SUPPLY @ o A
SWITCH WAFERS NUMBERED FROM TOP OF SET MANUAL TUNER 2402 ‘ B
. oM FRONT < WHITE . | LaozB -
FRONT CONTACTS SHOWN AS VIEWED FRO SZ DESIGNATES SOCKET OR PLUG CONNECTIONS BLUE fe - MAN RF TUNING | ——RF, [F, AND AUDIO SIGNAL PATH CONDENSER SYMBOLS |
REAR CONTACTS, LOOKING THROUGH FROM FRONT NOTE 1. GREEN L402¢ —@—0SC SIGNAL PATH L *’ ‘#‘ +| |
N BLACK - - ’
SWITCH WAFERS SHOWN IN MANUAL POSITION S A L pmeagey (T ATED WHEREVER GREEN L o= MAN OS¢ TUNING | ALL RESISTOR WALLES N OMS UNLESS T T |
BLACK == L402A o MARKED OTHERWISE. FIXED  VARIABLE TRIMMER  ELECTROLYTIC
3K L102 AND WAFER SWITCH ASSEMBLY ARE PART OF Z100. GREEN v L e H U1 T RIS 058 ST G T - —
Philco Auto Radio Model CR-12, Sectionalized Schematic Diagram, Showing Test Points
AUDIO GUTPUT 6
watts 9. 3 9 G 9 q g g .
POWER INPUT. 8.6 amperes at 6.6 volts, d.c. Tl.le aerufl input circuit is designed for. maximum re- A tuned-r-f.-ampllﬁer stage, incorporating a 6BA6
PUSH BUTTONS.. .. Six: five station selectors and duction 9€ mterf.erex}ce without loss 9f sggna.l strength. pentode, provides good sensitivity and selectivity. The
one manual.tuning selector Permeability tuning is used for all main circuits. Of the 6BE6 converter works into a 6BA6 i-f amplifier, which
AERIAL. ... ....Any Philco auto-radio aerial st (el (st Jeterd o e geatiel e (g O RR e RS
PHILCO TUBES (8)...... .. 6BA6 (2), 6BE6, 6AV6 used for automatic station selectlonZ and one selects The 6AV6 duo-diode, triode tube provides detection
6C4. 7C5 ’(2) 6)& N 2 manual tuning. The pilot lamps are connected through a.nd a-v-c voltage in the diode section; the triode sec-
» ’ the switch wafers in a series-parallel circuit; the wiring tion functions as the first audio amplifier. The first-audio
is s}c: l’arranged that the lamp which glows above the Stage7é5 coupled to the 6C4 inverter, which drives thé
. . L. . . . " . . two , . L
Circuit Descnpflon pus futton in use f;s in series with the parallel combina ° f5 OUSPUt tubes in push..pull. Approximately six
SPECIFICATIONS ] tion of the other five lamps. watts of audio power is supplied to the electrodynamic
i Philco Auto Radio Model CR-12 is an eight-tube A foot switch and cable assembly (Foot Control Kit, speaker.
CIRCUIT..................._..Eight-tube superheterodyne h d £ . . Part No. 45-1545) i ilable f i i f The pow ly includ g
FREQUENCY RANGE ~ 00 k S}lper eterodyne o the universal - mounting type, de- K‘- O. ) 1s available .or automatic tuning o power supply includes a non-synchronous vibrator
e --535—1600 ke. signed for separate mounting of the speaker and control ~ Stations by foot control; the switch cable is connected and a type 6X4 rectifier.
TE FREQUENCY .. head. by plugging it into pin jack J101.

©John F. Rider



PAGE 20-13,l4 PHILCO

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.

OUTPUT METER—Connect across voice-coil termi-

nals.

SIGNAL GENERATOR — Connect ground lead to

ALIGNMENT

mum, and tone control full
buttons as directed in chart.

chassis; connect output lead as indicated in chart. Use

PROCEDURE

RADIO CONTROLS—Turn volume control tomaxi-
y counterclockwise; use push

below 1 volt.

OUTPUT LEVEL—During alignment, adjust signal-

generator output to maintain output-meter indication

modulated output.
SIGNAL GENERATOR RADIO
STEP ADJUST
CONNECTIONS -
TO RADIO QUF::CY TUNING SPECIAL INSTRUCTIONS
TC301B
1 Through .05-mf. condenser 455 kc. Manual. Adjust, in order given, for maximum out- TC301A
to aerial receptacle. 1600 kc. put. (TC301B and TC300B are reached
through holes in bottom of i-f transformers.) TC300B
TC300A
2 Same as step 1. 455 kc. Any push Adjust for minimum output.
button
except
manual
tuning. TC400A .
(C101 UNDER
3 Dummy aerial (see note be- 580 ke Manual. Adjust for maximum output while rock- COVER)
low). 580 kc. ing tuning control. TC403A
{ 4 Same as step 3. 1500 kc. Manual. Adjust, in order given, for maximum out. g
' Tune to put. C405
signal. C4l]‘1
S Same as step 3. 1400 kc, Manual. Re-engage tuning cable for correct cali
Tune to bration.
signal.
6 Repeat steps 3, 4, and 5 until no further improvement is obtained.
L401J L4401l L4OIH L4OIG L40O1F
] . . LACtE L40ID 1L401C L40OIB LAOIA
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. Top View, Showing Trimmer and Tuning-Core Locations

DUMMY AERIAL: Connect generator output lead through 30-mmf. condenser to aerial receptacle: connect another 30-mmi. 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 fiftecn-minute warm-up period, then read-
just the tuning for each button while listening to the station
for which the adjustment is being made.

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.

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 sccure 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}~ (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.

©John F. Rider
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MODEL 49-906
SECTION 3-1IF, DETECTOR, AND AVC
SECTION 4-RF AND CONVERTER
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Figure 6. Philco Radio Model 49-906, Sectionalized Schematic Diagram, Showing Test Points
— — ——— — —
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MODEL L9-906

AM ALIGNMENT CHART

SIGNAL GENERATOR RADIO
STEP . ADJUST
CONNECTION DIAL DIAL
TO RADIO SETTING SETTING SPECIAL INSTRUCTIONS
TC305B—3rd i-f sec.
Ground lead to TC305A—3rd i-f pri. : Py S

B-—, test point
B; output lead
1 through .1-mf. 455 ke. 540 ke.
condenser to
terminal 1 of

TB400. TC301B—1st i-f sec.

TC303B—2nd if sec.

Adjust each trimmer, in order given, for maximum

output. Do not repeat adjustments. TC303A—2nd if pri.

TC301A—1st if pri.

Radiating loop

2 (see note be- 1600 ke. 1600 ke. Adjust for maximum output. C401B-—BC osc.
low).

3 Same as step 2. 1500 ke. 1500 kec. Adjust for maximum output. C401A—BC aerial

RADIATING LOOP: Make up a six-to-eight-turn, 6-inch-diameter loop, using insulated wire; connect to the signal-generator leads Figure 8. Top View, Showing AM Trimmer Locations
and place near the radio loop.

FM ALIGNMENT CHART

IGNAL GENERATOR RADIO
STEP S ADJUST NOTE: TC305A, TC304B, TC303A, TC302A, TC301A AND TC300A ARE AVAILABLE FROM UNDERSIDE OF CHASSIS.
CONNECTION DIAL DIAL
TO RADIO SETTING SETTING SPECIAL INSTRUCTIONS
Th h 1l.mf Adjust for maximum reading on alignment indi- TC304B—3rd i sec.
rough .l-mt. cator. Attenuate signal generator to inaintain TC304A—3rd if ori
1 condenser to pin 9.1 me 88 me. reading of approximately 10 volts. Repeat ad- pri.
1 of 6BJ6, 1st i-f ’ ' ' justments until no further improvenient is noted. TC302B—2nd i-f sec. —
amplifier. After this step, do not disturh any of these TC302A—2nd if pri. — ———————
trimmers except as directed in step 3. prt.
Through .1.mf. Adjust for maximum reading on alignment indi- TC300B—1st i-f sec. —
g lense . ) 8 e cator. Repeat adjustments until no further im-
= GOV IR (10 [T S-Luncas, S8imi. provement is noted. Do not disturb these _
8 of 14F8. trimmers after this step. TC300A—1st if pri. — - Aol e — =
Adjust for minimum reading on output meter. This
3 Same as step 2. 9.1 nee. 88 me. adjustment is critical; repeat to make sure it is TC304B—3rd i-f sec. ~
correct.
4 '[‘(34:;(-;:n|im|] 1 of 105 me. 105 me. A(']:_thl(s)tn for maximum reading on alignment indi- C400C—FM osc.
5 Same as step 4. 105 mec. 105 me. Same as step 4. Rock tuning control. C400B—FM rf
6 Same as step 4. 105 nge. 105 me. Same as step 4. C400A—FM aerial
7 Same as step 4. 92 me. 92 mec. Same as step 4. See note on page 10. L403—FM osc. (tracking) ™ LOSSTED
8 Same as step 4. 92 mec. 92 mc. Same as step 7. L402—FM r{ (tracking) "FUNDERSIDE - ca25
9 Same as step 4. 92 me. 92 me. Same as step 7. L401—FM lzz(_rrial = OF ERRSSSIS ETER CONNECTIONS
(tracking) LOOP CONNECTIONS
10 Repeat steps 4 through 9 until no further improvement is obtained.

Figure 9. Top View, Showing FM Trimmer Locations [

©John F. Rider
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(Circuif 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; it
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 mcans 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
455 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-tricde 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

lWl[][]

SECTION 1
POWER SUPPLY
Reference Symbol Description Service Part No.
. C100 Condenser, r-f by-pass, 100 mmf.. .. ... 62-110009001
C101 Condenser, r-f by-pass, 100 mmf.. ... .. 62-110009001
C102 Condenser, r-f by-pass, .0l mf...... . . ... 61-0120*
C103 Condenser, electrolytic, 3-section .......30-2568-10
C103A: Condenser, filter, 40 mf.. .. ... .. ... .. .. Part of C103
C103B: Condenser, filter, 70mf... ... .. ... ... . Partof C103
C103C: Condenser, filter, 0 mt... . ... ... ... .. Part of C103
C104 Condenser, line filter, 04 mf... ... .. .. .. 45-3500-2
1100 Panel lamp, 110v, screw base...... .. ..... 34-2605*
L100 Choke, filament, 100 millihenries. ... .. ... 32-4143-4
R100 Resistor, filter, 220 ohms. ... ... ... .. 66-1225340*
R101 Resistor, filter, 470 chms. ... .. ... .. ... .. 66-1474340
S100 Switch, power .. ... ... ... . .. .......Part of R201
Line cord and plug (incl. FM line aerial) 41-3755-19*

REPLACEMENT PARTS LIST

NOTE: An a'sierisk. (*) indicates a general replacement item. The part numbers of these items may
not be. identical with those on factory parts; aiso, 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."

© John F.
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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.

CABINET ................ Plastic
CIRCUIT' :-%icee .. 4¥ site. 2 Light-tube superheterodyne
FREQUENCY RANGLS
Broadeast .............. 5401620 ke.
FM .o 88—108 mec.
AUDIO OUTPUT ......... 1 watt

OPERATING VOLTAGLS . 105—120 volts, a.c. or d.c.
POWER CONSUMPTION. . 40 watts

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

INTERMEDIATE

FREQUENCIES
AM . 455 ke.
FM .. 9.1 mc.

...... 12AU6, 12AU7, 14F8, 6BJ6.
(2), 19T8, 50A5, 11773

SECTION 2
AUDIO CIRCUITS

C200 Condenser, d-c blocking, .02 mf.. ... .. ....61-0108*
C201 Condenser, d-c blocking, .006 mf.. .. ... . .45-3500-7*
C202 Condenser, plate by-pass, 100 mmf{.. .. .62-110009001
C203 Condenser, d-c blocking, .006 mf..........45-3500-7*
C204 Condenser, tone compensation, .0l mf.. ... .. 61-0120*
C205 Condenser, r-f by-pass, 100 mmf{.. .. ... 62-110009001
C206 Condenser, electrolytic, cathode by-pass,

25 mb .. 45-3001*
C207 Condenser, tone compensation, .02 mf.. .. ...61-0108*
C208 Condenser, r-f by-pass, 0l mf...... ... ... 61-0120*
]J200 Socket, FM test .. ... ........... o.........27-6180
LS200 Loud-speaker, PM .. ... ... ... ... ... 36-1615-2
R200 Volume control, 2 megohms. ... ..... ... ... 45-5019
R201 Tone control (with a-c switch), 500,000 ohms . 45-5009
R202 Resistor, plate load, 470,000 ohms. .. .. ...66-4473340"
R203 Resistor, grid return, 470,000 chms. .. .. .. 66-4473340*

_ Resistor, cathode bias, 220 ohms ..66-1224340*




PHILCO

PAGE 20-20

(8°SM PU® V- SM 10060001123 TUID Q1 SSedAq 11 ToSUSpUCy  ELPD = _ ,
sepnpul) I9jPm BBUIS 'YDIIMS IBjPM 'SM S 1-pE81-Z¥ - 100800011-29° jww (o] ‘ssed-Aq j-1 ‘1esuspuOD s .cwnwc_muww mEmEozo 000t ‘UM%QWWWMWWMM MMWMMM wmmm
1-be81-2p : - yojms aaem 100600011-29 juw Q] ‘ssed-Aq J-1 19susPUCD (2D JIEIIEED SR U e i ol B
9229-4T aamjerurwt uid-/ "jay20g - - Cpw ssed-Aq J+1 'Iasuspuo +0VEELV0-99 4O Lp "SBIq SPOLies oISt
3 o «1-008€-5Y €0 af pues 0zvd €015-99 wyobsw [ ‘uInal pub 1015159y 1064
»8E19-42 [epjoT uid-g “Ja)o0g «0210-19 jw [0 ‘Burdnodep aje(d ‘1esuspuc) (142¢] SOreEn . swyo gg ‘Butjdnosep io)sisay 00cH
§-£029-42 sjerunu wid-g ‘19A20§ 100600011-29 juw QO ‘Bune[oSt ‘I1asUspUOD)  §1FD gRLEEESGa) 4 syoud JX 7103 9geT
80S6-22 . - By 1asuspuod oydjospels ‘j9Nd0g 100600011-29 jww Q[ ‘Bune[ost ‘Jesuepuory L1FD N.acvoumm suen i ; onw sl mwoo.m-
£629-L2 duref joqid "A|quesse 193205 100600011-29 jww (Q[ 'ssed-Aq opouyes 1osuspue) 91§D S0C i TG e s LMl el
S62v9S SISseyD J1 junow leqqny 100100221-29 jWu 0gg ‘BUrio0[q -p I9SUSPUSD  §I¥D SO 2 AN e A B8 D ey
16L8-17 (W4) A1quesse exm-pue-bnig L100600150-29 ~* julw [ ‘sSed-Aq Jx ISUSPUOD  PI¥D LTl S suon 11 M ms_m%mooe ropuoss  avaet
I Eat I SEQQNN,TNw ‘juw gz ‘buryoolq o-p '18suspuo) 114 7¢] W“Mw wo :mm ‘sueqy -t W pig ‘1100 Arewld  WpOET
mwc.wmwwm..wm :aswamwﬁwwmm.m“wmm L110100S1229  ‘juiw 00G[ 'ssec-Aq j-1 uosuspuony  gIvD £OEZ Jo 1ed ‘suen 1 NY Pug ‘100 A1epuodsS  ggoeT
7866-9L eYS eALp [e1q 100600011-29 Juw pot m.ciooﬁ AP TEEECIEE0) 1y £08Z }0 Meg ‘sueli JUNY pug 109 Arewd  y£0€T
- R g ’ L110100§12-29 Jww (G1 'ssed-Aq apoyjeo ‘Issuspuol 0I¥D 208Z jo 1ed ‘sueq) J-1 N puz ‘1102 Alepuodag qz0¢T1
e 1quesse Jubudn 10010022129 Juus (gg ‘ssed-Aq j-i '195USPUOD 0P 5002 10 1ed ‘suex 1 W4 Puz 105 Ayl WI0eT
Sio0-a7 e Ty 100600011-29 juut Q01 burioolq IsuSpUOD 80V 10£7 §° ¥ed ‘suex 1Y IS| 109 ATenIal  DI0ET
d0d1-0£95-95 e +0210°19 W 1g bunielost ssuspuoy  LO¥D 10£Z Jo ¥ed suel} U Ny IS[ 1102 Asepuodss  gI0ET
U ARE sund 4-5 d 100600011-29 jww Q[ 'ssed-Aq udaIds 'I9SUSPUO] j:11j 78] 10€Z Jo ued suey J-1 Ny IS{ 'Jled Arewd  YWI0ET
[78€-9S uuds (sued-butsnjng .100600860-29 Jww g ‘ssed-Aq spoyjed 19SUSPUO) S08D 006Z 10 ey ‘suen 1 WA IS[ 100 APpuosss  go0eT
219498 [sued butsnyg - 100600150-29 SCUjmw [§ Buryoolq ‘lasuspuol) YOvD 0062 30 11ed ‘sueq -1 N 18] ‘{100 Arewrly  YooeT
+0948-S¥ (1oods 11-6z) plod o1 10060001 1-Z9 Cpuw g 'ssed-Aq -1 ‘Iasuapuo)) £0tD 100600011-29 jaw ggp 'ssed-Aq j-1 18SUBPUOD) 2E0
1y galquessy Seldoeg-1eq 100600011-29 jww (O[ 'burdnod [e1I9® ISSUSPUOD  ZOKD  1-008E-08 - Jw g0 ‘ssed-Aq |-t ‘1aSUSPUOS  £76D
dDJI°6EL5-9§ (H H) bununow aress ‘deng 0 j1e I0}e[[I080 JaWuwILy ‘13SUdpUCY) 0P ¢ kA Sab ) o
-9¢ " h 6 n ° d 10%D jo Hed 1! od ! 0Z10-19 jw (g ‘bunesuadwiod ‘18SUSPUCD 228D
oL (H 1) bununout o(eas ‘deng 10¥D j0 Hed [eL9R g ‘lswwil ‘I18SUspuo’ iy 10¥D .oNS.G. qu [Q ‘ssed-Aq j-1 ‘19suspuo)) 1Z2€D
€108-¥§ S[e2s [e1q £1-94P9-18" uonoes-7 IBW WL} "ISSUSPUOD) 01} 70) *9-1586-85 A B
MMMM”J RGeS0 «Muoo.ﬂ rww.:m“ﬂmo 00%O jo ¥ed I0}R([I9SO N J 18WWTL 195UdPUO]) :DO0YD 'ssed-Aq "'ASSe 930UD-puUR-18SUBPUOCD) 0zeD
STior & (oress ‘ssor) joutqen 00¥D Jo 1'ed Lo e MesuepuoD 800y Lcuvgoe ju 7 1012319p N3
'ON $4pd 23}AUag :o:u_‘..unan 00vO 32 HEd - L2 Mam mkmUEEﬁ« rosuapues Y007 “19}[1} 'OUA[ONDI[O IBSUSPUCH 61ED
: ! -YeLT1E o utuny Iasuspuo) 00vD 79 jwwt ‘Bundnosep '18Suspuo’) 81D
SNOINVIIIDSIN TyeLeie , ue #116100812-29 juw oS ‘Bur
R . SAINDAID YILYIANOD ANV 4-¥ 0ZI10-19 jur [0 ‘ssed-Aq u8sIdS 18SUBPUCD L1ED
0 J1e UOYDaS ISjRM-Udjlm - 0
@«%M%i - {oued EEN:E;E.SW wcwmm ¥ NOILO3S +0710-19 ju [0 'ssed-Aq spoyes '19suspuoly  9IED
«OVEESIE-99 swyo Qu's( ‘Buridnossp sjeid ioistssy  glvH 2-0VZh-Ze 1 NY Pig 'IouLOjSUSL]  §0EZ L0ZIQ19 qu [0 'ssed-Aq ejeid xesuspuo)  GIED
.0¥££890-99 ©suryo gg ‘buydnooep j1 10isISAY  ZIpH 1-1925-2¢ 1N pig ‘tewiojsuel]  pOEZ LZI0T9 jut [0 ‘ssed-Aq j-1 195USPUOD  YIED
~0v€e015-99 wyobow [ ‘uinyar pub ‘Ioisisay 1y £-091¥-2¢6 -t WY pug 'lauriojsuel], €082 ~0Z10-19 i DR [ TEER BRIED CEREETRED) e1ED
LOVEESTE-99 suyo Qgo's| 'peel eieid ‘Ioisisay otpy 1-L82%-2¢ 1 W4 pug ‘Jewlojsuel] 20£Z rﬁcom%%cn:.uw WE%MHQM o%mramwﬂn“ﬁ%mwu.w .Mwmwmmmw m“mw
. - swyo ‘'selq apoyjed 'Io}sis -2¢ J-T WY IS ‘1ewlojsuel], 106Z 400S€-SY . &
.mwmmmwmww mEmo mmmmﬁ cmﬁmﬂ MWB ho”w.ﬁwm mmwm wmwwwm .U N ST lewrIojsuel], 00€Z “NNE.G. coott g g 'ssed-Aq el ISSUSpUS)H 01€d
-078€01€-99° Swyo 0pQ'01 'Butdnooep sie(d '1oisisay L0V L1-7E81-2¥ Jo 1184 uoudes Ijem-yolims  g-SM 100600011-29 juw Q[ ‘ssed-4q j-1 18SUSPUCT 60€D
+0¥CE0TE-99° SWyo gl ‘winjal pub ‘1ojsisay 90vH SOEZ Jo Med'Sued) §-L Ny pig ‘3100 Butun} Arepuoosg  g50EDL £0210°19 ju 10 ‘ssed-Aq o-A- 1aSUSPUOYH 808D
~0VEETZT-99 ‘Suyo (PZZ 'Selq 9poyies ‘I0jsisay Sopy S0EZ Jo Med ' 'SURl} J-1 NY PIg ‘9100 Butumy Arewtd  yS0eDL 100600011-29° **‘juwiwt 001 ssed-Aq J-1 'I195UBPUOD L0€D
»0VEESTE-99 SWYo OO’'S] ‘uinial pub '101s1S8Y $07YH $0£Z Jo Hed w:ub 11 W4 pig ‘etoo Buruny Arepuodag  gpoedl §-y221-0¢  pww g QomN j0 yed) junys ‘189sUspuo) 90€D
L0VEELPZ-99  Swyo Q/f ‘buiidnoosp sreid ‘rojsisey  gOpH VOSZJo Med  suen |1 W pig ‘800 Buium Areulud  ¥y0e0l spezjoued 181[j 0-A-® '19SUBPUOD  S0ED
«0¥E€01Z-99  swyo pp] ‘Buiddoip usaids ojsisey Z0%4 £06Z jo MeJ Suel} -1 Ny Pug ‘9100 butuny A1epuoosg  deoedl gogzyowed 19)[y O-A-® '1BSUSPUOY D%0€D |
07££890-99 SUIYO g9 'SPIq SpOYIRD OISISAY  [QpH £0§Z Jo Meg ‘suel 1 WY pug ‘es0d Buwm Arewnd  ¥e0goL goezowed junys '1asuspuon  gS0ED
+0VEE015-99 wyobsw | ‘uimal pub ‘10jsIsay oovyd ZOEZ Jo Med suel) j-1 N4 pug ‘3100 mEME \:owcooom g420€0.1 soezjoyreg WEE wm WWMMM wamwmmmw <wmmw
001M jo ued o | [euse W] ‘Bnid 00v'1d Z0€ZJo Wed ~ 'suen j1 ]NJ pug ‘s100 Burun} Alewlld  YZ0€OL yogzZoyreqd - JUH g9 ;
: © reuse do 0 e msnb Y iS[ ‘2100 Butuny ArepuooaS  {i0gdl £0€Z §o yred unys ‘1ssuspuol  ggOED |
mwm%wmn ....... ﬁwﬁﬁ; _:%m_ ccchﬁ ﬁmw Wo .;M w%w I WY 18] ‘8100 Buruny Arewild  Y10€DL gogzioued wmmﬂ Mmmmww”mw Mm__mw 1
seeeccpencocncajacacans ayoyd }-1 1o 0 yeg sueq J-1 WJ iS[ ‘9100 Butuny AzepuoddS  go0edl Z0eZjoMed ‘
Mwwmwwm ‘peol eyeid koﬁo:wwm Swa Tow MMWM mmmw wo tmm ‘suen} j-U N J 1S] ‘9100 Buruny Atewnd Y00E€DL ~pgzyoned o junys Jesuspuor YZ0e0
zigoyze o peor areld J-1 N3 110D 9091 +0VEE01Y-99 swyo 000'Q01 ‘bundnoosp ‘ioisisay  EICH 10€Z Jo 1ed 1 o wunys Jesuspuol - {1060
Z-190v-2¢ . B G T S +0VEELYE-99 swyo OQ'Zy Hul|dnoosp 10ISISSY  ZIeY ogzjoued junys '135UBpuoy  WI0ED
1-122y-2¢ 101R[[1250 g ‘110D y0v1 +0VEELYE-99 swyo QLY 'PRO[ 2pOIp 'I0)SISaYy ey gpogzjoued o junys 'Josuspuorn moowo_
s-g1ov-2¢ R 10je10s0 N4 10D £0%T ~O¥ECEey-99 swyo (QQ'0EE 'PeO[ 2pOIp 'I0ISISaY otey 00€Z jo Hed unys Issuspuoy - WooeEd
16S1pge =2 o Tu FIN 0D zovl LOVEE01Z-99  swyo ggol 'Bui[dnoosp sjerd oisisay  6OCH SLINSUID D-A-V ANV ‘¥OL12313d ‘4-I
g - vLI9® ~ 2
r-e8sty-ze [er W4 ‘1eD 1091 L0PEE012-99 swyoe Qo[ ‘Buiddoip uesids ‘10sisey 8oty
L1228 euse Og 190 ovT AOVECTII99  SWYO (7| 'Seiq oPOy;ed OISO LOEH € NOILO3S
1912942 193205 [PuL £890-99 swyo gy ‘burdnoosp j-1 ‘10isisay soecw )
+110100§12-29 Cjwwn oG ‘ssed-Aq - Mmms%v:ow mwww ”mwmgmm.ww swyobew g'g 'I9Y[Y O-A-R IOISISOY socH y-96282¢ 5 . hwcwwo«mﬁwmrgwsmumwo T
100600011-73° Jww Q[ ‘Burdnos [elae 1ssuspuo)  9zpd ‘0N 4404 #3}riog uoisdiassag joquiks 3sussajey ~0vEC019-98 swiyobaul Q[ "uImsd pt wIsSd - S0TH
100600010-8° ‘jurwt Q1 ‘buidnos [elew _kwmcov:oo (YA 70) . . "ON 4404 33|Alag uolydiaasag 10quAs 2ouaidsoy
.oNS 19 jw [y ‘bundnoosp ejeid 'lasuspuon) 174 70) SLINDWID O-A-V ANV "4OLD3l3a ‘4-t SLINDYID o1any
O (panuyuod) + NOLLO3IS (panuiuod) € NOILO3S (D3aNUIU0) )} Z NOLLD3S
2 (penuipucd) 1§17 SL¥Vd LNIWIDV1d3Y
e o
= =+

.

Rider

©John F.



PHILCO PAGE 20-21

-

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 sute that all tubes are secure in the proper sockets,
land 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

MODEL L9-906

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 50AS5 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 © 0 o@g%
negative lead to B-, test point B; 62,- 2%
-connect the positive lead to the test 6876
points indicated in the chare. 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- cro crosc
mum, turn the tone control fully o
clockwise, and set the band switch
to the broadcast position.
If the “NORMAL INDICA-
TION” is obtained in step 1, pro- y
ceed with the tests for Section 2 swo {7
(audio circuits) ; if not, isolate and L [ _
correct the trouble in this section. = o 5] WPERREA
Figure 1. Bottom View, Showing Section 1 Test Points
STEP TEST POINT ARG AN POSSIBLE CAUSE OF ABNORMAL INDICATION
A 95 volts Trouble in this section. Isolate by the following tests.
2 C 100 volts No voltage Deé(izlzive: 11723. Open: W100, S100. Shorted: C103A, C1030,
Low voltage DeCf({g;i(\ée: 11723. Leaky: C103A, C103B, C103C. Shorted:
High voltage Open: R100, R101, T200*, R204*.
3 D 118 volts No voltage Open: R100. Shorted: C103B.
Low voltage Increased value: R100. Leaky: C103B. Shorted: C103C.
High voltage Open: R101, T200*, R204*.
4 A 95 volts No voltage Open: R101. Shorted: C103C.
Low voltage Leaky: C103C. Increased value: R101. Shorted: C312*, C311%,
C317*, C419*, C406*, C315*, C318*, C411*.
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.

© John F. Rider
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Section 2

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.

TROUBLE SHOOTING
AUDIO CIRCUITS

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

2 C Loud, clear output with strong | Defective: 50A5. Shorted: LS200, T200. Open: R203, R204, C205,
input. L5200, T200. Shorted or leaky: €202, C204, C205, €206, C207.

3 D Loud, clear output with moderate | Defective: 19T8. Open: R205, R202, C202. Shorted or leaky:
input. C202, C203 (rotate R201 through range).

4 A Loud, clear output with moderate | Open: R200 (rotate through range), €200, C201. Shorted or
input. feaky: €200, C201,

Listening Test: Distortion may be caused by leaky C200, C201, or C202.

i

Figure 2. Bottom View, Showing Section 2 Test Points
l|Section 3 TROUBLE SHOOTING
I 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
1, 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.”

© John F.
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Section 3—Cont. TROUBLE SHOOTING

AM Chart
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A ' Loud, clear speaker output with | Trouble in AM circuits. Isolate by the following tests.
weak generator input.
2 D Loud, clear output with moder- | Defective: 19T8, 6BJ6 (2nd if amplifier). Open: R307, RSOB,I
ately strong input. 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 | Defective: 6BJ6 (1st i-f amplifier). Open: R301, R302, R304, |
input. 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- | Defective: 12AU7*. Open: R411*, R413*, R409*, L300A, L300B,
put. L301A, L301B, WS. Shorted or leaky: C424*, C410*. Shorted:
L301A, L301B, L301C, WS.

Listening Test: Hum and distortion may be caused by shorted or leaky €309, C310, C314, C321, C320, C323, €307, C420*, C421%,
(422*, C423%, 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. cendenser 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. Figure 3. Bottom View, Showing Section 3 Test Points

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

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."

"723

= TR6418
o

FM Chart
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 C Loud, clear speaker output with | Trouble in FM circuits. Isolate by the following tests.
weak generator input.
2 D Loud, clear output with strong | Defective: 6BJ6 (2nd i-f amplifier), Z304, 19T8, WS, Misaligned:
input. 7304, Open: R312, R313, R314, C320, C319, C318, C304, C306,
I (©323, L306. Shorted or leaky: C319, C320, C304, C306, C323.
3 E Loud, clear output with moderate | Defective: 6BJ6 (1st i-f amplifier). Misaligned: Z302. Shorted:
input. - L302A, L302B.
4 C Loud, clear output with weak in- | Defective: 14F8*. Open: R300, R406*, R407*, R405*, 1.404%,
put. L300A, WS, Shorted or leaky: C418*, C419*. Shorted: L300A,
1.300B, WS.
* This part, located in another section, may cause abnormal indication in this section.

® John F. Rider
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Section 4

AM Circuits

For the tests of the AM circuits, use an r-f
signal generator, with modulated output. Con-
nect the generator ground lead to B-, test point
B; connect the output lead through a .1-mf.
Il condenser to the test points indicated in the
chart.

Set the volume control to maximum, turn
|l the tone control fully counterclockwise, and set
the band switch to the broadcast position.

If the "NORMAL INDICATION" is ob-
| tained in step 1, proceed with the tests for the
FM circuits; if not, isolate and correct the
trouble in the AM circuits.

FM Circuits

Before proceeding with the tests for the FM
circuits, set the band switch to the FM position.

If the "NORMAL INDICATION" is ob-
tained in step 1, further tests should be unnec-
essary; if not, isolate and correct the trouble
in the FM circuits. If the trouble is not re-
vealed by the tests for the FM circuits, check
the alignment.

TROUBLE SHOOTING
H R-F AND CONVERTER CIRCUITS

X

S
TF-53280-1

Figure 4. Bottom View, Showing Section 4 Test Points

AM Chart
Si1G. GEN. RADIO NORMAL
STEP TEST POINT FREQUENCY TUNING INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 1000 kc. 1000 ke. Loud, clear speaker | Trouble in AM circuits. Isolate by the follow-
output with weak ing tests.
generator input.
2 D 1000 ke. 1000 ke. Loud, clear output | Defective: 12AU7, oscillator circuits. Shorted:
with moderate in- C424, C410, WS. Open: R409, R411, R413, WS.
3 EtoB Rotate through | Negative 2 to 4 | Defective: 12AU7. Open: R408, L404, C408,
* (Osc. test ; see range. volts. R410, C407. Shorted or leaky: C408, C409,
note helow.) C400, C401B.
4 A 1000 kc. 1000 kc. Same as step 1. Open: L400, C417, L405. Shorted: C400, C4014A,
€425, ’

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 100,000-0hm 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
SI1G. GEN. RADIO NORMAL
STEP TEST POINT FREGUENCY TUNING INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 C 95 mic. Tune to signal. | Loud, clear speaker | Trouble in FM circuits. Isolate by the follow-
output with weak ing tests.
generator input.
2 o 95 mc. Tune tosignal. | Loud, clear output | Defective: oscillator circuits, 14F8. Open: C418.
with moderate in- R406, R407, R405, L408, 1.402. Shorted: C418,
put. C400, C400B, C419, C416, 1402,
3 Gto B Tune through Negative 1 to 2.5 | Defective: 14F8. Open: R404, L408, L407, R403,
‘ (Osc. test; see range. volts. C413, C415, L403. Shorted: C400, C400C,
} note below.) (413, C415, C414, C412, L403, L407.
4 H 95 mc. Tune tosignal. | Loud, clear output | Defective: 12AU6. Open: L406, R402, R101,
with weak input. R400, C411, C406, C418, R412, L402. Shorted:
€405, C406, C411, C400, C400B, C104, 1.402.
5 C 95 mec. Tune to signal. | Loud, clear output | Open: C402, C404, R412, L402. Shorted: G104,
with weak input. C400, C400A, L402,

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-chm isolating resistor to the oscillator grid (pin 1 of 14F8), test point G. Use a suitable meter
range, such as 0—10 volts. Proper opcration 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.

© John F.
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! 56 5630-1
Figure 5. Drive-Cord Installation Details

SPRING
28-8953

.

SPRING
56-2617

. A A
45-8750 (25 FT SPOOL) .—_—_%__Aﬁ A

CONDENSER DI&L CORD . \ h
,, N L\
e———————————15 3/8 — & [ToNE_cONTROL|[vOLUME |\
——— - OF F -ON CONTROL|[BAND || TUNING
O | swITCH SWITCH| | CONTROL
e S— —

—— — 37 17/32" ——
g —_—
POINTER DIAL CORD
45-8750(25F T 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 peinter to coincide with index mark at.low-frequency end of
dial. See “CALIBRATING DIAL BACKPLATE” for method of nieasuring backplate for index and calibration marks. '
OUTPUT METER—Connect between terminal 3 (voice-coil connection) of acrial terninal panel TB400 and chassis.

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

'OUTPUT LEVEL—During alignment, signal-generator output must be attenmated 1o maintain radio output below 125 volts, ax
read on output meter.

CONTROLS—Set velume control to maximum, turn tone control fully counterclockwise, and set band switch 10 broadcast pusition.

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

ALIGNMENT INDICATOR—Connect negative lead of a 20,000-ohms-per-volt, d-c voltmeter to pin 2 of 19T8 tube; connect posi- '
l| tive lead to B—, test point B 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; connecct 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

3 TURNS

When the radio chassis has been removed from the cabinet, of the ruler at the reference line shown, and mark pencil dots
dial calibration and alignment points may be marked on the at the proper points for the required frequency settings.
dial backplate below the pointer. After installation of the chassis in the cabinet, the dial
Th hod of o . L . pointer should be moved to coincide with the index mark on
O CaElaei] Clf [ECEIRIG o t}.lese points is illustrated in the dial. Coincidence of the pointer and index mark should
figure 7. Hold a ruler against the dial backplate, with the start occur with the tuning condenser fully meshed.
DIAL. BACK PLAIL INDEX MARK
/ =—=—x \

kv

TREQ. MOD. \88 90 92 94 96 98 102 104 106 108

55 6070 80 I-OC.)'I.\.B.O b0  STD.BDCST

T e e e
A

54-501)

|
;
T l‘IMIU]I]E[HI‘l]lllllll[!]l]l‘I[I]I[lll]l[]]l um]ll'mqlll] |||||mmllmmlll],mrlxmr[ lI{l[I]II
| |2 = 4 ) 6] 7 8

Figure 7. Dial-Backpla*e Calibration Measurements TP-6291
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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

Description Service Part No.

Reference No.

C100 Condenser, .5 mf. .61-0137%
C101 Condenser, 250 mmf. 60-10245307*
C102 Condenser, . 61-0137%
C103 Condenser, 60-10245307*
C104 Condenser, . 61-0137%
C105 Condenser, .60-10245307%
C106 Condenser, . .61-0153*
C107 Condenser, electrolytic ... 61-0150*

C107A: condenser, 20 mf.

C107B: condenser, 10 mf. ... . Part of C107

C107C: condenser, 5 mf. Part of C107
F100 Fuse  cimomimnee o -

1100 Lamp, pilot .

L100 Choke, ‘A’
L101 Choke, vibrator ..
L102 Coil, solenoid ..
R100 Resistor, 100 ohms ..
R101 Resistor, 100 ohms ...
R102 Resistor, 1,000 ohms .66-2104340%
R103 Resistor, 4,700 ohms .. s e ...66-2474340%
R104 Resistor, 27,000 ohms .. ..66-3274340*
S100 Switch, off-on . Part of R303
S101 Switch, solenocid (muter)
T100 Transformer, power ...
VB100 Vibrator
SECTION 2
C200 Condenser, .004 mf. 61-0129*
C201 Condenser, .05 mf. 61-0170%
C202 Condenser, .05 mf. ... 61-0170%
C203 Condenser, 20 mf. Part of C107
C204 Condenser, .01 mf. e 61-0124*
L200 Field, speal Part of LS200
LS200  Speaker ..o 73-0066*
R200 Resistor, 10 megs. ... 66-6103340*
R201 Resistor, 220,000 ohms 66-4223340*
R202 Resistor, 220,000 ohms _66-4223340%
R203 Resistor, 470,000 ohms = 66-4473340*
R204 Resistor, 470,000 OhMS i s e 66-4473340*
R205 Resistor, 330 ohms ...66-1334340*
T200 Transformer, output .65-0409*
SECTION 3
C302 Condenser, .05 mf. ..o 61-0122%
C303 Condenser, .05 mf. 61-0122%
C304 Condenser, .05 mf. 61-0122%
C305 Condenser, .01 mf. 61-0124%
C306 Condenser, .25 mf. 61-012 *
C307 Condenser, .07 mf. 61-0152#%
C308 Condenser, 100 mmf. . .. 60-10105407*
C309 Condenser, .008 mf. 61-0174%
R300 Resistor, 150 ohms 66-1153340*
R302 Resistor, 1 meg. . 66-5103340%
R303 Control, volume, 350,000 ohms . 7-0052%
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%
S$300 Switch, muting (solenoid) Part of Z400
Z300 Transformer, 1st i-f . 65-0352
C300A: condenser, trimmer Part of Z300
C300B: condenser, trimmer Part of Z300
Z301 Transformer, 2nd i-f 65-0410
C301A: cond: , trimmer ... Part of Z301
C301B: d , tri e Part of Z301
C301C: cond Part of Z301
C301D: cond e o Part of Z301
R301: resistor, 25,000 ohms .. _Part of Z301

Rider

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

SECTION 4

Reference No. Description Service Part No.
C400 Condenser, trimmer 31-6472*
C401 Condenser, .05 mf. 61-0122%*
C4a02 Condenser, .05 mf. 61-0122%*
C403 Condenser, 250 mmf. _60-10245307%
C404 Condenser, 100 mmf. ... 60-10105407*
C405 Condenser, trimmer Part of Z400*
C406 Condenser, .05 mf. ... e 61-0122%
C407 Condenser, .1 mf. 61-0113*
C408 Condenser, 100 mmf. . 60-10105407*
C409 Condenser, 215 mmf. (silver mica) Part of Z400
C410 Condenser, trjmmer _.Part of Z400
C411 Condenser, 54.5 mmf. (silver mica) .. Part of Z400
C412 Condenser, 250 mmf. 60-10245307*
L401 Choke, antenna 65-0378
R400 Resistor, 680 ohms 66-1683340%*
R401 Resistor, 68,000 ohms ..66-3683340%
R402 Resistor, 10,000 ohms 66-3103340*
R403 Resistor, 68,000 ohms 66-3683340*
R404 Control, sensitivity 67-0036%
R405 Resistor, 22,000 ohms 66-3223340%
R406 Resistor, 100,000 ohms ... .. 66-4103340*
Z400 Pantograph tuning bl 77-0891

L400A: coil, r-f grid tuning (Part of Z400) et 65-0378

L400B: coil, converter grid tuning .
L400C: coil,, oscillator grid tuning
L400D: coil, oscillator tracking ...

MISCELLANEOUS

Bezel assembly

eze 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
“A’ lead assembly (fuse-to-set) 77-0623
Bushing ‘ 27-4683
Cable and clamp bly 77-0622
Cap, connector 28-5608
Contact 54-4344
Ferrule 28-5609
Gr 27-4676
“A’ lead bly (fuse-t ) 77-0887
Housing, fuse 56-3595
Contact 54-4344
Spring .. e 36-3593
Sleeve, insulating 54-7192
Washer, fibre 54-7191
Housing parts
Housing and bracket bl 77.-0868FC51
Button, plug 2W15748FA8
Cover, tube side 57-1547FC51
Cover, wiring side 57-1548FC51
Connector, 57-0591FA3
Knob kit
Knob, volume and tone 77-0909
M 1 knob bly 77-0890
Retainer, 1 knob 57-2223
Sleeve, | knob 57-1623
Spacer, I knob 57-1669
Spring, [ knob 57-1628FA1
Push-button knob blyT - e e 76-2201
Pilot lamp assembly
Bracket 27-2193FA3
Screen, color (tone control side) 55-1355
Screen, color (volume control side) 55-1354
Socket bl - .76-2261%
Shield 57-2208FA3
Set mounting kit
Bolt, hook ... 57-2176FA3
Nut, gland . 28-6558FAS8
Nut, wing 1W23992
Socket, tube 27-6138%
Socket, vibrator 27-6153%
Speaker cable e = B S SO 950161
Speaker Mounting Parts
Gasket 55-1351
Nut 1W19988FA3
Screw W1582FA26
Suppression parts |
Clip, ground 57-0617FA1
Condenser, generator 30-4475*
Condenser, ignition switch 30-4007*
Resistor, distributor 33-1196*
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CIRCUIT DESCRIPTION

The circuit of the Model S4624 custom-built auto
radio consists of a 7A7 r4 stage, a 7B8 converter,
a 7A7 i stage, a 7B6 second detector and first qudio,
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 rf and oscillator circuits.

An intermediate frequency of 455 kc. is generated
in the converter stage, and is applied via a tuned
transformer to the if amplifier. A second tuned
transformer passes the amplitied 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 coptrol
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
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 isclation of most of the faults that may be

'

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 1847 cars. The
dial pointer and cam assembly is different thus giving
@ 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 mechean-
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 ke.
INTERMEDIATE FREQUENCY................... 455 ke.
PHILCO TUBES............ 7A7(2), 7B8, 7B6, 7AS, 7Y4
POWER INPUT ................. 6.3 volts, 6 amps, d.c.
AERIAL. .. ..... Retractable-tip, Philco Part No. 91-0230

1 25" SPOOL 45-1459
i 1= , -
Drive-cord }." G [ ) .
installation details. T 2 \?
SPRING 1

\

used on factory assemblies. Use =
i only the ‘Service Part No.”

shown in the parts list when or-
dering replacements.

POINTER
56-3234

NOTE: Parts marked with an 57 1425FA!*_——' ]
asterisk (*) are general replace- /MNW’ . '-
ment items, and the part numbers <3 . I
will not be identical with those 53 T

; - i;'//_
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SECTION 1
Reference No. Dueripfion Service Part No,
C100 Condenser, e ..60-10245307*
C101  Condenser, . s 61.0137%
C102 Condenser, .5 mf. 61-0106*

C103 Condenser, .
C104 Condenser, . b
C105 Condenser, electrolytic

C105A: cond 20 mf.

C105B: condemet, 10 mf.

C105C: , 5 mf.
F100 Fuse

1100 Pilot lamp
Lioo Choke, ‘Al
L101 Choke, vibrator ...
R100 Resistor, 100 ohms

R101 Resistor,
R102 Resistor,
R103 Resistor,

R104 Resistor, 2,200 ohms 66-2223340*

$100 Switch Part of R200

T100 Transformer, power 65-0404*

VB100 Vibrator 83-0026*
SECTION 2

C200 Condenser, .004 mf. e 61-0179%

c2m Condenser, .01 mf.
C202 Condenser, 10 mf. ..
C203 Condenser, .03 mf. =

Eielc!, i

6
Part of C105
L] 61-0119*

R200 Control, volume, 350,000 ohms
R201 Resistor, 2.2 megs.
R202 Resistor, 15 megs.
R203 Resistor, 220,000 o
R204 Resistor, 470,000 ohms
R205 Resistor, 220 ohms ...

T200 Transformer, output 65-0395%
SECTION 3
C302 Cond , 05 .. P 61-0111*
C303 Cond s o 61-0111*
R300 Resistor, 470 ohms 66-1473340%
Z300 Transformer, 1st i-f 65-0399
C300A: cond , tri Part of Z300
C300B: condenser, trimmer . .Part of Z300
Z301 Transformer, 2nd i-f 65-0400

C300A: derts: i Part of Z301
C301B: condenlu, r-f filter ... ..Part of Z301

SECTION 4
C400 Condenler, 250 mmf. . 60-10245307%
C401 , imag pp i (Part of Z401) ....._63 0071
C402 Conden.ser, d 61-0111%
C403 63-0064
C404 Condenm, K 61-0101%
C405 Condenser, FE— 5 (1) [0 > 21 Vil
L£406 Condenser, .1 mf. 6£1-0104*
C407 Condenser, 250 mmf. 60-10245307*
C408 Condenser, 250 mmf. _60-10245307*
C409 Condenser, 437 mmnf. e i 30-1220-22%
LA400 Choke, 65-0378
1402 Coil ou:ilhtor ki 65-0401

R400 1 e 66-3103340%

R401 Reamor, loooo ohms 66-3103340*
R402 Resistor, 22, /000 ohms 66-3223340*
R403 Reasistor, 270 ohms £66-1273340%
R404 Resistor, 220,000 OBMIS oo 66-4223340%
R405 Resistor, 10,000 ohms 66-3103340%
7401 Manual inductive tuning bl 76-2197

LAO1A: coil, image suppressor (Part of Z401) _. -.63-0406

LAO1B: coil, r-f grid tuning (Part of Z401) e 63-0407

1401C: cml, tor grid tuning (Part of Z401) ... 63-0403

New part numbers have been given to the follow-
ing items and apply only to the Model 5-4625.

Description Service Part No.

Dial hardware

Bezel and stud assembly . ... . ... ... 76-2155

Diall & .. A o m o ewe mem s dmoma - et - A 27-5922

Pointer . ! i1... ¢ ;... ..o aiEEE B AT e 76-2475
Knob, tone control and nutcover. ... ... . ... .. .. .. 76-2171
Knob, tuning and volume. .. ... ... ... . ... ... ... 77-1043
Pilot-lamp assembly

Shield ... ... . .. 76-2339-1
Set mounting hardware

Bolt, hook . . ... .. ... ... ..ol ..56-3740

Lock washer ... ... . ... ... 1W35046FA1l

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

Dial hardware
Rubber Pad .. :iw.w- (s s oF 55 cm e e e e B 54-4314

MODELS sh6é2l, shb2s

MISCELLANEOUS
Description Service Part No.
Dial hardware
Background . . 25 § b 1]
Bezel and stud 76-2136

Bracket, stud, and screen usembly 76-2189

Cord, drive (25-foot |pool) o 45-1459
Dial . e 27-5900
Felt - 54-4267
Pointer 56-3234
Spring, pomler : el e 37-1425FA1
Spring, i 28-9007FA1
Housing parts
Connector, i, 57-0391FA3
Cover, tube side .. 57-1547FCS9
Cover, wiring side ... 57-1548FC59

Gasket, k
Housi bly ... .

Inductive tuning bly 76-2197
Bracket (inductive tuning unit ing) 57-1787FA3
Coil bly, rf e 650407
Coil assembly, image trap ... 65-0406
Coil bly, oscillator 65-0405
Condenser, image-supp trimmer ... 63-0071

Core, iron (r-f) . 57-1702

Core, iron (oscillator) 57-1703

Core assembly, iron (image trap) . I 7 2 Yo

Drive spiral bly .. _76-2165

Nut, backlash ... 57-1706

Pin, hair .. . _..57-1868FA11

Shaft, core gu:de o = 57-1672FA3

Spring, retaining (phosphor bronze) 57-1398
Pilot lamp assembly

Bracket g 57-1404FA3

Shield — 76-2339

Socket bl 76-1679
Set mounting hardware

Bolt, hook 97-0135FA3

Nut s 97-0229FA3

Nut, wing 1W23750FA3
Socket, tube 27-6138¢
Socket, vib — 27-6153
Sreak s fard

Bolt .. 2 W1S82FA3

Lockwasher 1W24257FA1

Nut 1W19988FA3
Suppression parts

Braid, copper (bonding) 95-0073

Cond: 3

Distrit choke bly ...

Ground strap

Ground strap, fender

Nipple, distributor suppressoe ...

Screw, ground strap
Suppressor, distributor  (high-voltage)
Washer, brass

33-1333

2W54094

Description Service Part No.
Speed nut .. ..... .. .. L 1W56913FE7
Moulding ... . ... 56-3739
Speaker mounting hardware
Gasket] a8 P S N, T AN A 55-1045
Suppression parts
Bolt, heater-cableclamp ............. .. .. 1W10636FA3
Condenser, ignitioncoil ... ... . ... ... ... .. 30-4007-1
Ground strap, heatercable. . .. ... ... ... ... ... ... .. .. 76-2505
Ground strap, batterycable . ........ .......... 76-2557
Ground strap, windshield-wigermotor. ... .. ... .. . 76-2556
Nut, heatercable<lamp ... ... ..... ... ... . ... 1W19988FA3

Suppression parts in the Model 54624 list that are not used in
Model S5-4625 are:

Distributor filter assembly. . ... ... .. ... ....... ... .. 77-0947

Ground strap, muffler .. ... ... .. ... . ... 77-0336

Ground strap, fender

©John F. Rider
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MODEL, sh82l,
Studebaker
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TROUBLE SHOOTING

Section 3—I-F, DETECTOR, AND
A-Y-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 dpoim 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

CAUSE OF ABNORMAL INDICATION.”

‘circuits); if not, isolate and correct the trouble in this section.

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

BOTTOM VIEW, SHOWING SECTION 3

TP-4784C I
TEST POINTS

STEP TEST PQINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud. clear signal ..with weak Trouble in this section. Isolate by the following tests.
signal input.
2 B Loud, clear signal with strong Defective: 7A7. Open: L301A, L301B, C301A, R300, R301.
signal input. Shorted: C300B, L301A, L301B, C301A.
3 A Same as steo 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 points 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.

i
2

o sonemc) ©
| .o
| 00Qo0o | __J

TP-4784D

BOTTOM VIEW, SHOWING SECTION 4
TEST POINTS

L 400

SIGNAL GEN. RADIO NORMAL POSSIBLE CAUSE OF
e TEST POINT | "pppqQuENCY TUNING INDICATION ABNORMAL INDICATION
1 A 1000 kc. Tune to signal. Loud, clear signal Trouble in this section., Isolate by the
with weak signal following tests.
input.

2 B Negative 1.6 to 6 Defective: 7B8. Open: R403, C407, L402C,
(Osc. test; see volis, L403. C410. R404. Shorted: C407, C408,
note below.) C409, C410, L402C, L403.

3 A 1000 kec. Tune to signal. Same as step 1.  Defective: 7A7. Open: L400, C400, L401,

> L402A, R400, C404, L402B, C405. Shorted:
C401.
Listening Test: Distortion may be cqused by open R302. R401, or C4ll,

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 ramge.

©o John F.

Rider



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.

¢
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TP-4784A
BOTTOM VIEW, SHOWING SECTION 1
TEST POINTS

TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 (a) A 6.6v Trouble in this section. Isolate by the following tests.
1(b) B 82v
2 A 6.6v No voltaace Open: FS100, L100, S100, L101. Shorted: C100. C101. C102. C103.
Low voltage Leaky: C100, C101, C102, C103.
3 D 165v No voltace Defective: 7Y4, VB100. Owpen: T100.
Low voltage Defective: 7Y4. Oven: C105A. T100. Leaky: C105A.
Shorted or leaky: C105B, C105C.
High voltage Open: R101, R205".
4 E 85v No voltane Open: R101. Shorted: C105B.
Low voltage Leaky: C105B, C105C. Changed resistance: R101.
High voltage Open: R102, R205*, T200".
5 B 82v No voltane Open: R102. Shorted: C105C.
Low voltaae 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.

—————

O®
(OAGAE) (UNAO)
7‘7®® 55

TP-47848

BOTTOM VIEW, SHOWING SECTION 2
TEST POINTS

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak Trouble in this section. Isolate by the following tests.
signal input.
2 B Clear _signal with strong signal Defective: 7A5, LS200. Open: R205, T200, L200.
input. 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 €200, C202.

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

© John F. Rider
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Circuit Description

Studebaker-Philco Model $4824, a custom-built auto
radio, is a six-tube superheterodyne with self-contained
speaker. Permeability tuning is used for all main cir-
cutts.  Four push buttons provide mechanical automatic
tuning by actuating the pantograph tuning mechanism.

The circuit includes 2 7A7 r-f amplifier, a 7B§ con-
verter, a 7A7 i-f amplifier, a 7B6 detector-a.v.c.-1st audio
amplifier, and a 7AS output amplifier. The power sup-

SECTION 1
POWER SUPPLY
Reference Symbol Description Service Part No.
C100 Condenser, r4 by-pass, 220 mmf. . 62-122001001*
Clol Condenser, audio by-pass, .5 mf 61-0137*
Clo2 Condenser, audio by-pass, .5 mf .61.0137*
Cl03 Condenser, audio by-pass, .5 mf 61.0137*
Cl04 Condenser, buffer, .0047 mf. ... .45-3500-7*
C105 Condenser, electrolytic, 4-section 61-0150
C105A Condenser, filter, 20 mf., 350v .. Part of C105
C105B Condenser, filter, 10 mf., 350v Part of C105
Cl05C Condenser, filter, 5 mf., 300v Part of C105
F100 Fuse, line, 14 amperes ...
Liqo Choke, "A" ...t 32-1644
L1g1 Choke, hash filter 32-4170
R100 Resistor, damping, 100 ohms . .66-1104340*
R101 Resistor, filter, 6800 ohms 66-2684340*
R102 Resistor, filter, 2200 ohms .66-2223340*
S100 Switch, on-off Part of R200
T100 Transformer, power 65-0404
1100 Lamp, pilot ...34-2064
1ol Lamp, pilot . 34-2084
VB100 Vibrator .. 83.0026
SECTION 2
AUDIO CIRCUITS
C200 Condenser, d-c blocking, .0047 mi.
C201 Condenser. tone control, .01 mf.
Cz02 Condenser, d-c blocking, .01 mf, ... ......61.0120*
C203 Condenser, cathode by-pass, 10 mf., 25v_.Part of C105
C204 Condeaser, tone compensation, .0068 mf......45.3500-7*
R200 Volume control (with power switch) 350,000
ohms 33-5556.-4
R201 Resistor, grid return, 15 megohms
R202 Tone control, 500,000 ohms ... 33-5556-5
R203 Resistor, plate load, 220,000 ohms 66-4223340°
R204 Resistor, grid return, 470,000 ohms 66-4473340°
R205 Resistor, cathode bias, 220 ohms .
L5200 Speaker
L200 Speaker field coil ..o Part of LS200
T200 Transformer, output 65-0395
K SECTION 3
I-F, DETECTOR, AND A-V-C CIRCUITS
C300A Condenser, trimmer
C300B Condenser, trimmer
C301A Condenser, trimmer .
C302 Condenser, cathode by-pass, .047 mf.
C303 Condenser, i filter (part of Z301),
220 mmf.
L300A Transformer primary, Ist if ..
L300B Transformer secondary, lst i-f
L301A Transformer primary, 2nd i-f
L301B Transformer secondary, 2nd if ...
R300 Resistor, cathode bias, 470 ohms ...
R301 Resistor, screen dropping, 15,000 ohms ....66-3153340*
R302 Resistor, a-v-c filter, 2.2 megohms ............66-5223340*
2300 Transformer, 1st if 65-0399
2301 Transformer, 2nd i 65-0400
SECTION 4
R-F AND CONVERTER CIRCUITS
C400 Condenser, aerial trimmer
C401 Condenser, aerial shunt, 10 mmf.
C402 Condenser, cathode by-pass, .047 mf.
C403 Condenser, screen by-pass, .047 mf. ...
e — ——

©John F. Rider

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 by-passed to
ground. 1402B 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 Condeuser, d-c blocking, 180 mmf. .60-10205307*
C405 Condenser, image tracking, 180 mmf. ....60.10205307*
C4086 Condenser, rf trimmer (part of Z400) ............ . 63-0053
C407 Condenser, d-c blocking, 220 mmf. -122001001*
C408 Condenser, osc. shunt, 380 mmf{.
C408 Condenser, osc. shunt, 54.5 mmf.
C4lo Condenser, d-c blocking, 220 mmf.
C411 Condenser, a-v-c filter, .047 mf. ... ..
L400 Choke, gerial
L401 Choke, aerial .65-0437
L402A Coil, aerial tuning (part of Z400) ..55-0443-10
L402B Coil, r tuning (part of Z400) .
L402C Coil, osc. tuning (part of Z400
L403 Coil, osc. shunt (part of Z400) ..
R400 Resistor, plate load, 10,000 chms
R401 Resistor, grid return, 100,000 ohms
R402 Resistor, cathode bias, 680 ohms
R403 Resistor, osc. grid bias, 100,000 chms .
R404 Resistor, osc, anode feed, 10,000 ohms
TC402A Tuning cote, aerial (part of Z400) .
TC402B Tuning core, r (part of Z400) ......
TC402C Tuning core, osc. (part of Z400) ... -
TC403 Tuning core, osc. shunt (part of L403) . 57-0996
2400 Pantograph tuning assembly .. .. 7-0588-3
MISCELLANEOUS
Description Service Part No.
“A" Lead
“"A"-lead assembly (fuse to set) [ 4 - 31 0 4 1 < 1.1
"A” lead 77-0638
Grommet, “A"” lead 27-4676
Bezel Assembly
Bezel-and-stud assembly 76-2156-1
Dial scale 27-5997
Spring, dial mounting 28-9007

Housing Parts
Cover,- tube side
Cover, wiring side
Gasket, speaker
Housing assembly

Knobs

57-1547FC59
57-1548FC59

55-1045
77-1039FC59

Control-knob assembly (tone and volume) .........77-1043
Nut-cover assembly 76-2171
Manualtuning knob 57-2379
Manual-tuning-knob extension ... 56-3867
Push-button-knob assembly 76-1984
Spring, manualtuning knob 57-1628
Spacer, manual-tuning knob 57-1669

Pilot-lamp assembly
Pilotlamp socket and light filter, Lh.
Pilot-lamp socket and light filter, r.h.
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)
Pointer assembly 76-2482
Push-button spring 57-1651
Latch-bar spring §7-1650
Tuning unit 77-0588-3
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SPECIFICATIONS
CABINET........ Model 46-131 (Plastic, walnut finish)
CIRCUIT......ccorrn Four-tube superheterodyne

FREQUENCY RANGE.....nnn 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 kec.
PHILCO TUBES USED.............1LAB, 1LNS, 1LH4,
1ASGT/G
Y _[secrion 4 —
ANTENNA, R.F.
AND OSCILLATOR 057 (LI

[

SECTION 2

SECOND DETECTOR,
AV.C. AND AUDIO

SECTION 1

POWER SUPPLY

Te-823

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

MODEL [6-131 II

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 (0l to .25 mf). Remedy any defect encountered

before proceeding to the next check.

r

I - - ef®) TEST POINT
= CETMEsECTION. 2 ]

| COMMON p\t S
TEST POINT 1‘: =
DA TEST POINT
- TEST POINT SECTION 3
<Ko @
| ©&Ou@ (7 SECTION 1
| ) o ®
O Q D O,
ILH 4 ILNS ILA6

[ - =S =

Figure 2. Bottom view, showing test points.

TESTS TO LOCALIZE TROUBLE TO ONE SECTION i
SECTION TEST NORMAL RESULTS
Preliminary re- | Measure resistance between points 1B and C before connecting battery to receiver. If resistance 100.000 ohms or
sistance check | is low, check condensers C100 and C203 for leakage or shorts. higher
Measure voltage between points 1A and C (chassis). 1.2 to 1.4 wvolts I
1 Measure voltaae between points 1B and C. 63 to 79 volis

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
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test points.

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 fiqures 3 and 4 for location of

Test Points Normal Reading Possible Cause of Abnormal Reading
Bto C No voltage indicates open batterv cable, defective switch S100. oven resistor R100. shorted con-
(ch is) 79 volts denser C100. Low voltage indicates nearly dead battery. defective resistor R100. leaky condenser
chassis, C100. or excessive plate or screen current by one or more tubes.
AtoC 1.4 volts No voltage indicates open batterv cable or defective switch S100.
Dio C 6 1t Deviation in this voltage indicates change in value of resistor R100. or abnormal current flow be-
o volts cause of defective parts in sections 2, 3, or 4.

|

e

BATTERY TYPE
P-60B-6L
PART NO

Figure 3. Section 1 schematic.

W
—1
C———— 3
®®©©
0O g
@ Q

[T
Figure 4. Bottom view. showing section 1 test points.

®John F., Rider
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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 (.0l 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
Eto C Clear, qudible signal from speaker | No signal indicates defective 1A5GT/G, defective output transformer T200 or
(chassis) (receiver volume control at approx- | speaker LS200. Low and greatly distorted signal indicates leakage in condensers
I imately three-fourths maximum). C202 or C203.
FioC Clear, audible signal, same as pre- | No signal indicates open condenser C202, or shorted condenser C201; distortion
ceding test. indicates leakage in condenser C202, or open resistor R203.

Clear, audible signal with noticeable No signal indicates defective 1LH4, or open resistor R202. Distortion indicates

GtoC increase over that obtained in pre- _

vious tests. defective 1LH4.

cl dibl - 1 No signal indicates open condenser C200; noisy or otherwise distorted signal
Hto C ear, aucible signal, same as Pre- | ;) dicates defective volume control R200. Rotate control through entire range for

ceding test.

complete check.

1LH4
145G 2ND OET,
e €202 IST AUDIO AVC.
L3200\ 1200 —1 ; |
. Q04MF a8y 3
' Z 2 /r;’e(,*oé3
= c2or R202
‘ 8 100 MMF 1 MEG. (200 ‘MEG-»
A b 00ISMF zir
= 1
R203 R201
§2.2MEG. 4.7 MEG.
VEL =
| |
= =

Figure 5. Section 2 schematic.

N 2

7200

VRN

Figure 6. Bottom view. showing section 2 test points.

© John F. Rider
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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 T

JtoC No signal, or very weak signal, indicates. defective 1LNS tube, defective or misaligned
(chasals) | Audible signal from speaker. | '\ i mer assembly Z301. or defective diode section of 1LH4 tube.

Kto C Audible signal from speaker. | No signal indicates defective or misaligned i-f transformer assembly Z300.

Figure 7. Section 3 schematic. W
r—D‘u g ] ,%\ 2N
(6] ®®
®
2 30/
o T o —
0 3
T |

DD 2300 (RO
@ ® (&)
o O —Co?

® O ® Q

/LN5% ? /L A6

Figure 8. Botiom view, showing section 3 test points.

© John F. Rider
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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 mi.) 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 |

Lt C No signal indicates defective 1LA6 tube, defective oscillator transformer T40l. shorted
° ) Audible signal from speaker. | plates in oscillator section of condenser C401. shorted condenser C405, or defective resistor
{chassis) R401 or R402.

No signal indicates defective antenna transformer T400, or shorted plates in antenna

Mto C Audible signal from speaker. section of condenser CA401.

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.

' SECTION 4

Iélﬂ
C400 CONVERTER

Figure 9. Section 4 schematic.

oo e

h~
O
i
O,
]t

\g G

\\R\\ :\\é

- '
C40.
¥ o

P-213
Fiqure 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 Dial Dial Adjust
Receiver Setting Setting Special Instructions Trimmers in
(kc.) (kc.) Given Order
in:a]tormﬁlc:: tesrer:: Turn C300B fully clockwise. Turn tuning condenser plates to fully C301A
t': : fe tc:m'n 455 540 meshed position. Make sure that dial pointer is set to the left index C300A
! nd ° ;: mark (the first small hole stamped 3% inches from leit end of scale C300B
z:r;s:ir;ser, @ plate reflector). This setting corresponds to a dial setting of 540 kc.
Ante lead and Turn tuning condenser until dial pointer is on the first index mark (the
chas:ir: 1700 L7ce first small hole 4%s inches from right end of the scale plate reflector). C401B
Antenna lead and 1500 1500 Turn tuning condenser to position providing maximum reading on C401A
chassis. (approx.) | output meter.

OUTPUT METER  Z300
CONNECTIONS

ANT.  GND.
(BLUE)(BLACK)

Figure 11. Top view, showing trimmer-condenser locations,

© John F. Rider
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[toper L6-131

Symbol designations used in the schematic CONTER SPRING ABEED e
and parts list are as follows: 56-2159FCP 28-8953 4571459
C—condenser S—switch
I—pilot lamp T—transformer
LA—loop cmtenna W-—power cord POINTER CORD
LS—loud speaker and plug 571450
R—resistor Z—i4 transformer
o CRIVE CORD
45-1420
NOTE: Parts marked with an asterisk (*) ¥ canc
are general replacement items and will not 2678013743
be identical with those used on factory as- 2 /2 TN
semblies. Use only the "“SERVICE PART SHAFT
NUMBER” shown in the parts list when 135 ——
. FLAG CORD [ L -
ordering replacements. see Conp — 83—
! BOINTER CORD L — 2934 — !
REPLACEABLE PARTS LIST a I
SECTION 1 Logsed
Reference Service Figure 13. Drive cord installation details.
Number Description Part No.
C-100 Condenser, electrolytic. 10 mf. ... ...30-2540*
PL-100 Battery cable bly 41.3708 MISCELLANEOUS
R-100 Resistor, 820 ohms 66-1823340* Reference Service
$-100: switch Part of R-200 Number Description Part No.
Antenna. ground cable 41-3699
= Cam ¢ bly 76-1650
C-200 Condenser, .0015 mf. 30-4621 Clamp. electrolytic condenser 56-1346
C-201 Condenser, 100 mmf. 60-10105407* g en 3oscillutor coil mounting 28.5002FE7
G202 Condenser, .004 mf. 10.4623 Coil clip, antenng coil mounting I —
C-203 Condenser, 500 mmf{. 60-80505007 Drive cord, flag drive (25-foot spool) ; 45-1459
LS-200 Speaker 36-1507 Drive cord., pointer drive (25-foot SPOOIL)....iiiiiin 45-1459
R-200 Volume control, 1 meg. 33-5493 Drive cord, tuning condenser drive (25-foot spool..............45-1420
R-201 Resistor, 4.7 megs. 66-5473340* Drive drum assembly 76-1651
R-202 Resistor, 1 megq. 66-5103340* Grommet, tuning condenser mounting 27-4596
R-203 Resistor, 2.2 megs. 66-5223340* Knob 54-4101
T-200 Transformer. output 32-8240 Pointer 56-2159FCP
Scale plate, flag and upright ¢ bly. 76-1652
SECTION 3 Screw. scale plate and upright assembly............1W18670FA3
Screw and lockwasher, chassis mounting.................| W32233F A3
1l R300 Resistor. 10 megs. 66-6101330* Socket, Loktal 27-6138*
Z-300 Transformer, 1st if 32-3966 Socket, octal 27-6199*
C-300-A: condenser, trimmer. Part of Z-300 Spacer, speaker 26-2709
C-300-B: condenser. trimmer.... ..Part of Z-300 Spacer, speaker mounting 1W29184
Z-301  Transformer, 2nd i 32-3897 Spacer, tuning condenser mounting ... 28-566 SFAJ
C-301-A: cond - Part of Z-301 Spring. flag drive 28.-8945FA3
C-301-B: condenser, trimmer ..............Part of Z-301 Spring, spring wire 28.8953
C-301.g: C°’"j°“ser gurt of Z.301 Spring. tuning condenser drive 28.8913FA3
ggoll d m:' Pm °: ggoi Stud, transfer lever mounting 1W28793
-301: art of Z-30 Transfer lever assembly 76-1655
Tuning shaft « bly
SECTION 4 Washer. speaker mounting, steel ..
Cond t £0-80505007 R
C-400 ondenser, 5 mmi 0-905050 Baffle and cloth assembly, ¥3” around speaker..........40-6746
C-401 Condenser, tuning assembly 31.2641
N Band. rubber 56-4025
C-401-A: condenser, trimmer............co. Pt Of C-401 Cabinet, back 54.7100
C-401-B: cond tri Part of C-401 gome. 59 ; -
4 : Grommet, scale bracket mounting ... 27-4586
C-402 Condenser, .05 mf. 30-4518* Pulleys 11W28740
C-403 Condenser. 100 mmf{. 60-10105407* Scale, glass 27.5842
g:g; Condenser, .006 mf. '10-4504: Screw, chassis mounting 1W18676FA3
R4 Condenser, .05 mf. 30‘4518‘ Spacer, bracket-to-cabinet mounting ... 56-1307F A3
-400  Resistor, 4.7 megs. £6-5473340% Strap, righthand 56.2672FA3
R-401 Resistor, 220,000 ohms 66-4223340 Strap. left-hand 56.2671FA3
R-402 Re.sistor, 68.000 ohms 66-3683340 Stud, back mounting W2235.FAS
T-400 Coil, antenna 32-3919 Stud, baffle mounting ‘W2235-2FAS.
T-401 Coil, oscillator 32-4044 Washer, spring 56-1866
© John F. Rider
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CABINET

MOIEL 46-132 ||

SPECIFICATIONS
Model 46.132 (wood, walnut finish)

CIRCUIT

FREQUENCY RANGE

Five-tube superheterodyne
540 to 1720 kc.

POWER INPUT

90 volts at 8 to 10 milliamperes (plate supply)

MODEL 46-132

AERIAL

POWER CONSUMPTION ... 1.3 watts (total for both plate and filament supply)

1.5 volts at .25 ampere (filament supply)
From battery pack—Type P-60D-11L

External, Philco Type 40-6383

TP-623
Block diagram {Heavy lines
indicate signal path).

Figure 1.

In this manual, the receiver circuit is divided into four sections,
One test point is designated for each
Abnormal indications, secured

as shown in figure 1.
section, as shown in figure 2,
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

INTERMEDIATE FREQUENCY
PHILCO TUBES USED

455 kc.
ILAS, 1LN5, 1LH4, 1A5GT/G—(2)

PHILCO TROUBLE-SHOOTING PROCEDURE

z 5‘21!,‘3,[‘1 = SECTION 3 | ™74 resTPOINT | JLAS - TLHA TASGT/G TASCIG
AND CONVERTER 1-F AMPLIFIER 40 O 3 SECTION 3 0
D O @, — @,
(OO ® G
|
‘ TEST POINT T _I TEST POINT
SECTIONG _ ' L LS SECTION |
c g
: TEST POINT
SECTION 1 SECTION 2 TESTPOINT o _ SECTION 2
EC TOR,
POWER SUPPLY A.V.C. AND AUDIO o j = ——— —_— —El Do E

required. Voltage readings shown were ta en with a 20,000-
ohms-per-volt meter. To localize trouble, turn receiver volume
control full on; proceed in the order given in the following chart.
When qpplying a signal, connect the signal-generator output lead

through a condenser (.01 to .25 mi). Remedy any defect encoun-

charts. A high-.quality 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
Prel_iminary Measure resistance between points 1B and C with battery disconnected from receiver. It 10,000 ohms or
| resclgteczx;ce resistance is low, check condensers C302 and C202 for leakage or shorts. higher
1 Measure voltage betwee point 1A and C (chassis) 1.2 to 1.4 wvolts
Measure voltage between point 1B and C (chassis) 69 to 79 volt_n
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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MODEL 46-132 |

|
TESTS TO ISOLATE TROUBLE WITHIN SECTION 1

NOTE: Make all tests for this section with a volt-chmmeter, 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 o C No voltage indicates open battery cable, defective switch S100, open resistor R100, shorted
(chassis) 79 volts 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 wvolts No voltage indicates open battery cable or defective switch S100.
DtoC 6 volis Deviation in this voltage indicates change of value by resistor R100. or abnormal current flow
° vo because of defective parts in the sections 2, 3, or 4.

$/00
PART OF

BATTERY TYPE
P-60D-11L
PART NO.

B8A./00

PLUG SHOWN FROM
PRONG SIDE

| = RE I, AND AUDIO SIGNAL PATH
—=— 0SC. SIGNAL PATH
| ALL RESISTOR VALUES IN OHMS UNLESS

|—MARKED OTHERWISE. FIXED VARIABLE

Figure 3. Section 1 schematic.

B - i

© John F. Rider -
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MODEL [6-132

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 mt.) to points indicated, and connect the ground lead to receiver chassis. Adjust sional-generator output for clear audible signal.

TEST POINTS

NORMAL INDICATION

POSSIBLE CAUSE OF ABNORMAL INDICATION J

E to C (chassis)

Clear, audible signal from
speaker (receiver volume con-
trol at approximately three-
fourths maximum).

No signal indicates defective 1ASGT/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.

Clear. audible signal, as in

No signal indicates open condenser C203 or shorted condenser C202; distortion

7 D € preceding test. indicates leakage in condenser C203.
(.:lear, °“d_ible signal with no- | \, signal indicates defective 1LH4 tube or open resistor R203. Distortion indicates
GtoC ticeable increase over that L
. . < defective 1LH4 tube.
obtained in previous tests.
Cl dible si 1 e No signal indicates open condenser C201: noisy or otherwise distorted signal indi-
H to C ear, qudible signal, same as | . ... " jefective volume control R200. Rotate control through entire range for

preceding test.

complete check.

)

I

I

o

=

<

)
S
o)
<Z

1ASGT/G

3 OUTPUT JLH4 R2O/
c203 2ND DET. 100,000
/ST AUDIO AV.C.

(900 OHMS/

LY

I1ASGT/G
oUTPUT

SECTION 2

Figure 5.

Section 2 schematic.

1A56T/6 JASGT/G

|

R204__3C205

)
©)

®
@

-

U

LJ P21
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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 {.0]1 to .25 m!.) 1o 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

Audibles signal from No signal. or very weak signal. indicates defective 1LN5 tube, defective or misaligned i-f

I 10 C (chassis) speaker, transformer assembly Z301, or defective diode section of 1LH4 tube.

Audible signal from

K to C
speaker.

No signal indicates defective or misaligned i-f transformer assembly Z300.

SECTION 3

/~F AMPLIFIER

|-F=455 KC

L

© John F. Rider



MODEL [6-132

1
TESTS TO ISOLATE TROUBLE WITHIN SECTION 4
IMPORTANT: Before applying a test signal to this section, make proceeding with the tests. Then connect the signal-generator
a preliminary check by rotating the tuning control throughout its output lead through a condenser (.01 to .25 mi.) to indicated test
entire range. Any scraping noise heard in the speaker indicates point and the generator ground lead to “C" (receiver chassis).
bent tuning condenser plates, dirty wiper contacts or dirt between For best results, check operation first at 540 kc. and then at
the condenser plates. which conditions should be remedied before 1700 kc. H
TEST POINTS NORMAL INDICATION POSSIBLE CAUSE FOR ABNORMAL INDICATION
Audible signal iro No signal indicates defective 1LAS tube. defective oscillator transformer T40l. shorted
L to C (chassis} gnal  lrom plates in oscillator section of condenser C401, shorted condenser C404 or delective
speaker. .
resistor R401 or R402.
Audible signal from No signal indicates defective antenna transformer T400, or shorted plates in antenna
Mto C .
speaker. section of condenser C40l.
OSCILLATOR GRID BIAS VOLTAGE. Ground test point “L”; reading should not fall below 1.5 volts throughout. Insufficient
llconnecl a voltmeter (20,000 ohms-per.volt, 10-volt scale) through . L listed in th
50.000 ohm isolating resistor, between “N” {(—) and “C” (4). voltage indicates malfunctioning, and the components listed in the
Rotate the tuning control throughout its entire range. The voltage first test in the above chart should be checked in the order given.

SECTION 4

ILAE
CONVERTER

=
x 49, Weaoia

o
GND. p G402

4 oS M=

Figure 9. Section 4 schematic.

| __U
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e

MODEL 46-132

OUTPUT METER.
figure 11.

SIGNAL GENERATOR.
output lead to the receiver.
generator to give a signal strength sufficient to cause a readable
deflection of the output meter, using the range on the meter which

Connect to voice coil of sveaker, as shown in

CONNECTING ALIGNING EQUIPMENT

Use a 100-mmi. condenser to couple the

Adjust the

best indicates small variations in output.

the signal generator if the pointer of the output meter goes off

scale as alignment progresses.

output of the signal
PROCEDURE.

ALIGNMENT CHART

Reduce the output of

Turn receiver volume control to maximum and

adjust all trimmers in the order listed for maximum output.

SIGNAL GENERATOR RECEIVER
CONNECTIONS DIAL DIAL ADJUST
TO SETTING || SETTING SPECIAL INSTRUCTIONS TRIMMERS IN
RECEIVER (kc.) (kc.) GIVEN ORDER
.i:g;ozlil(_:iati?‘:: Turn C300B fully clockwise. Turn tuning condenser plates to full mes}Ted C301A
tion‘ e 455 540 - position. Make sure that dial pointer is set to the left index mark (the first C300A
dens‘;r andgchas- small hole stamped 3% inches from left end of scale plate reflector). This C300B
. setling corresponds to a dial setting of 540 kc. .
s1s. 1F 7
Aerial lead and 00 1700 Turn tuning condenser until dial pointer is on the first index mark (the first C401B
chassis. 17 small hole 4% inches from right end of the scale plate reflector).
Aerial lead and 1500 1500 Turn tuning condenser to position providing maximum reading on output C401A
chassis. (approx.) | meter.
X C300A C300B

73
1l

J
¥

¥

v

]il

3 -
ILHg
by l
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- 16 o
Symbol designations used in JCONTER «£GANG DRIVE CWE— b 451420 ro w
the schematics and parts list - ZPONTER DRIVE CORD 2. apaRg - 3
are as follows: L TAG oRVECORD — 122 a5ias ] 56-2170
3 It
C—condenser sl
I—pilot lamp
LA—loop antenna _
LS—loudspeaker ggﬂé‘g‘%
R—resistor
S—switch

T—transformer COELR) oA
W—power cord and plug
Z—i{ transformer assembly
NOTE: Parts marked with an
asterisk (*) are general replace-
ment items and the numbers B
will not be identical with those
used on factory assemblies. Use AIVE CORD
only the “SERVICE PART NO.” O 5120
shown below when ordering
replacements. 2 At/gg{yﬁo

DRIVE SHAFT

Figure 13. Drive cord installation details.

REPLACEMENT PARTS LIST

SECTION 1 MISCELLANEOUS
Reference Service
Number Description Part No. Service
§-100  Switch Part of R-200 Description Part No.
BA-100 Battery, type P-60D-11L 41.8022
Battery cable assy. 41.3669 Coil clip. antenna oscillator mounting .28-5002FE7
Plug, battery cable "5'3335.' Sleeve, tuning condenser mountineg . 28-5665FA3 |
R-100 Resistor, 560 ohms 66-1564360 Tuning shait assy. 31-2554
SECTION 2 Spring, tuning condenser 28-8913FA3
C-200 Condenser, 50 mm{. 60-00513597* Sprin ointer drive 28.8953
C-201 Condenser, .001 mf. 30-4620 Ll e -
'C-202 Condenser, 100 mmi. 60-10105407 Spring, flag 56-2179
C-203 Condenser, .00]1 mi. 30-4620 Flag. operating arm assy. 76-1672
C-204 gongenser, .00(} mf.f o 103705-233(11' Flag 56-2180FCP
C-205 ondenser, 730 mmi, - .
R-200 Volume control, 1 meg. 33-5493 Eointer : : 56-2159FCP
R-201  Resistor, 100.000 ohms 66-4103340* Grommet, rubber, tuning condfznser mounting, back.........27-4610
R-202 Resistor, 4.7 megs. 66-5473340* Grommet, rubber, tuning condenser mounting, front........27-4596
g-ggi ges:mh 12;99- 222523323: Socket, octal 27.6199*
- esistor, 2.2 megs. - ’ *
R205 Resistor, 2.2 megs. - §6-5223340* Socket.tloktalls —2 27-6138
R-206 Resistor, 4700 ohms ‘ 66-2473340 Rivets ... 1W36671FAS
LS-200 Speaker 368-1507 Knob assy. 54-4101
T-200  Transformer, output 82-8152 Cabinet, wood (includes scale and bezell.............. 10627
SECTION 3 Drive drum assy. 8-1178FA3
Z.300 Tranlfomor, st I.F 32-3949 Terminal panel assy. 12W45854
C-300-A Condenser, trimmer Part of 2-300 s rm hp ssls uyntln 1W19878FAS
C-300.B Condenser, trimmer Part of 2-300 Gld QDD G g
Z.301 Transformer, 2nd I.F 32.3963 Washer, chassis mounting 1WS52353FA3
C-301-A Condenser, trimmer Part of Z301 Drive cord, tuning condenser (25 #t. spool)..
C-301.B Cond Part of Z-301 Drive cord, flag and pointer (25 ft. spool)..
‘C-302 Condenser, electrolytic, 10 mf. ... 30-2540 Scale plat d ight 76.1579
R-300 Resistor, 10 meg. 66-6103340* ca’e plate and upright assy. - 57'}_53
SECTION 4 Screws, speaker mounting ; l: 0
C-400 Condenser, 5 mmf. §0-90505007 Washer, brass, speaker mounting 'W54094
C-401 Condenser, tuning 31.2708 Baffle and cloth assy. 40-6763
C-401-A Condenser, trimmer Part of C-401 Scale strip 56-2068
C-401.B Condenser, trimmer Part of C-401 d 1 " 54.41
C.402 Condenser, .05 mf. 30-4518* Rl:\b]ber llmn tp EL0 Ml 2; 58:2
C-403  Condenser, 100 mmi. 60-10105407* Dial scale i
C-404 Condenser, .05 mf. 30-4518* Felt feet w2190
R-400 Resistor, 4.7 megq. 66-5473940: Pulley, drive cord 11W29740
R-401 Resistor, 220,000 ohms 66-4223340 Pull tud 1W2918FAS
R402 Resistor, 68,000 ohms £6-3683340* u e"f “]‘ p zis Fas
T-400 Transformer, na 32-3920 Transfer lever arm -2184

T-401 Transformer, oscillator

© John F. Rider
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Circuit Description

The Philco Models 47-204 and 47-205 are 3-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 7TA8 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 ang 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

©John F. Rider
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MODELS L7-20L, L7-205

MODEL 47-205

SPECIFICATIONS

CABINET. .. .. Wood composition, simulated leather
CIRCUIT.............. Five-tube superheterodyne
FREQUENCY RANGE. . .. ......... 540 to 1,620 ke
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 ke

PHILCO TUBES (5),
7A8, 14A7, 14B6, 50L6GT, 35Y4
PANEL LAMP,

6—8-volt, bayonet base, Part No. 34-2068

TP-2779A & 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
CI01A, C101B, and C101C, for leakage or shorts.
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l?qonELs Li7-20L, L7-205

/:\ TROUBLE SHOOTING

Section 1

TP-2698A

Figure 1. Bottom View, Showing Section 1 Test Points

= Make the tests for this section
with a d-c voltmeter, connecting
the leads to the test points indi-
cated in the chart. The voltages
shown were taken with a 20,000-
ohms-per-velt meter at a line volt-
age ot 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

y o

and correct the trouble within this

section.
NORMAL ABNORMAL
TP TEST POINTS INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A to B— 90v Trouble within this section; isolate by the following tests.
No voltage Defective 35Y4 tube. Shorted CI01A. '
2 C to B— 115v Low voltage Defective 35Y4 tube. Open C101A or 1100. Leaky C101A.
High voltage Open R101.
No voltage Shorted C101B.
3 D to B— 105v Low voltage Open C101B. Leaky C101B or C203.
High voltage Open R102, T200, or R204.
No voltage Shorted C101C.
4 A to B— 90v Low voltage Leaky C101C.
High voltage Open R204.

| Listening Teat: Abnormal hum may be caused by open C101A, C101B, or C101C.

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 .l-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 TEST POINT POSSIBLE CAUSE OF AINOIML‘INDICATION

NORMAL INDICATION

1 A Loud, clear signal with low
signal-generator output

Trouble within this section; isolate by the following tests.

No signal: Open or shorted LS200 or T200. Shorted C203.
Open R204. Defective 50L6GT tube.

Clear signal with high signal-

2 c generator output Weak or distorted signal : Defective SOL6GT tube, or LS200.

Leaky C202 or C201. Open R203. Shorted R204.
: No signal: Open C201.
3 D Same as step 2 Weak or distorted signal: Leaky C201.
No signal: Open R202. Defective 14B6 tube.

4 E Same as step 1 Weak or distorted signal: Shorted C200. Open R201.
Defective 14B6 tube.

5 A Same as step 1 No signal: Open C200. Shorted C300D.

Note: Rotate R200 through range] Weak or distorted signal: Defective R200.

© John F. Rider
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MODELS L7-20L, L47-205

i f/7 TROUBLE SHOOTING Section 3

Make tests for this section by using
an r-f signal generator with modu-
lated output. Set generator fre-
quency to 455 kc. Connect ground
lead of signal generator to B—;
connect output lead through a .1-mf
condenser to the test points indi-
cated in the chart. Set the volume
control at maximum. If “NORMAL
INDICATION” is obtained in step
1, proceed with tests for Section 4;
if not, isolate and correct the

TP-2698C

Figure 3. Bottom View, Showing Section 3 Test Points

% trouble within this section.

STEP TEST POINT NORMAL INDICATION

POSSIBLE CAUSE OF ABNORMAL INDICATION

generator output

1 A Clear signal with low signal-

Trouble within this section; isolate by the following tests.

No signal: Open or shorted Z300. Defective 14B6 or 14A7
tube. Open R301. Shorted C303.

2 C Same as step 1 Weak or distorted signal: Leaky C303. Open C303 or C304.
Defective 14B6 or 14A7 tube. Misaligned Z300. Leaky
or open C302. i

3 A Same as step 1 No signal: Open or shorted Z301.

Weak or distorted signal: Misaligned Z301.

ﬁ? TROUBLE SHOOTING Section 4

-4
B5v4 R400 C4

00 (Z220R40/ 7AB
62\:1 Looood
a

= g [ } 50L6GT

Make tests for this section by using
an r-f signal generator with modu-
lated output. Set frequency as noted
'in chart. Connect generator ground
lead to B—; connect output lead
through a .1-mf condenser to the
test points indicated in the chart.
Inspect tuning condensers for
bent plates, dirt, or poor wiper con-

tacts; any or all of these will cause
noise. If “NORMAL INDICA-

- = = TION” is not obtained in step 1,

TP-2698D

== isolate trouble by following the re-

Figure 4. Bottom View, Showing Section 4 Test Points maining steps.

DIAL SETTINGS

TEP TEST POINT
s SIG. GEN. RADIO

NORMAL INDICATION |POSSIBLE CAUSE OF ABNORMAL INDICATION

1 A 540 ke 540 ke

Clear signal with low
signal-generator
output

Trouble within this section; isolate by
the following tests.

Osc. Test 540 to
(see Note below) 1620 kc

Open or shorted T400, C402, or R400.
Negative voltage Shorted C400 or C400B. Defective
7A8 tube.

3 C 540 ke 540 ke

No signal: Open or shorted Z301.
Shorted C400 or C400A. Defective

Same as step 1 7A8 tube.

Weak or distorted signal: Shorted
or open LA400. Defective 7TA8 tube.

4 A 540 ke 540 ke

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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Reference No.

REPLACEMENT PARTS LIST

NOTE: Parts marked with an asterisk (*) are 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

Description Service Part No.

C1o0 Condenser, line filter, .04 mf........ 45-8500-2*
C1o1 Condenser, electrolytic, 3-section filter.30-2573
C101A: Condenser, electrolytic, 30 mf. ... Part of C101
C101B: Condenser, electrolytic, 25 mf. ... Part of C101
C101C: Condenser, electrolytic, 20 mf... Part of C101
R100 Resistor, leakage, 150,000 ohms. ... .66-4153340*
R101 Resistor, filter, 220 ohms. .. ... ..... 66-1224310*
R102 Resistor, filter, 1200 ohms. ... ... ... 66-2123340*
S100 Switch, power ...... ... ........ Part of R200
W100 Power cord and plug.................. L3363
1100 Panel lampl 2 c v ni wwee o 52208 feea § 34-2068
SECTION 2
C200 Condenser, coupling, Ol mf......... .. 61-0120*
C201 Condenser, coupling, .01 mf........... 61-0120*
C202 Condenser, by-pass, 220 mmf. .. ... 60-10205807*
C208 Condenser, by-pass, .02 mf............ 61-0108*
R200 Volume control (with power
switch), 500,000 ohms............. 38-5429
R201 Resistor, grid load, 3.3 megohms. ..66-5333340*
R202 Resistor, plate load, 470,000 ohms. . . 66-4473340*
R203 Resistor, grid load, 470,000 ohms. . .66-4473340*
R204 Resistor, bias, 130 ohms........... 66-1123340*
i LS200 Speaker n:ugr . i wii loee fe d Fam 8ol . 36-1614
-T200 Output transformer ............ Part of L8200
ﬁ SECTION 3
C302 Condenser, a-v-c by-pass, .1 mf.. .. ... 61-0118*
303 Condenser, screen by-pass, .05 mf..... 61-0122*
C304 Condenser and choke assembly,
i-f by-pass, .2 mf............ ... . 76-1161
R300 Resistor, diode load, 47,000 ohms. . Part of Z800
R301 Resistor, screen, 27,000 ohms. ... ... 66-3278340*
R302 Resistor, a-v-c, 2.2 megohms....... 66-5223340*
7300 Transformer, 2nd i-f................. 32-3952
C800A: Condenser, trimmer ............. Part of Z300
C300B: Condenser, trimmer ............. Part of Z300
C300C: Condenser, by-pass, 100 mmf. .. .. Part of 2300
C300D: Condenser, by-pass, 100 mmf. .. .. Part of Z300
2301 Transformer, 1st i-f.................. 32-3967
C301A: Condenser, trimmer ............. Part of 2301
C301B: Condenser, trimmer ............. Part of Z301

© John F. 'Rider

SECTION 4
Reference No. Description Service Part No.
C400 Condenser, tuning, 2-section ........ 81-2527-2
C400A: Condenser, trimmer ............. Part of C100
C400B: Condenser, trimmer ............. Part of C100
C101 Condenser, coupling, 5 mmf....... 60-90505007*
C4102 Condenser, isolating, 47 mmf... ... 60-00515307*
R400 Resistor, Osc., grid, 100,000 ohms. . . 66-4103340*
R401 Resistor, aerial discharge,
150,000 ohms . ................ 66-1153810*
T100 Transformer, oscillator .............. 32-3880
LA100 Loop aerial:
Model 47-204 . ... ... ........... 32-4052-8
Model 47-205 . ........ .......... 82-4052-1
MISCELLANEOUS
Description Service Part No.
Cabinet
Model 47-204 | i oum - fnrdiin wbn et w5 o 10674
Model 47-205 . .gsiiocwmer: - wimome smee s iosfna 10673
Cabinet Hardware
Back ... e e 54-7871
Baffle and cloth assembly
Model 47-204 =i 2 ca eE o m Ay aasod < boab § 40-6906
Model 47-205 ...... ... 40-6905
Bezell e i ma i aes s a5 A D15t § B M o el 1 120 10 cr 61 3 54-4152
Foot, felt ...... ... . ... . . . w2190
Grill (plastic), speaker....................... 54-4438
Knob
Model 47-204) . . scilsre . aznn. ane Al b 54-4375
Model 47-205 ........ ... ... 54-422
Window, acetate gy swmeiidomy i -w- « auweis sus s 27-5616
Clip, coil mounting. ......................... 28-5002FA1
Dial-Scale Hardware
Cord, drive (25-ft. spool).................... 15-8750
POINTEr s sns adnaninlisasiosmwmin aalhsdismss 54-4148-1
Scale, dial
Model 47-204 ... ... ... ... 27-5953
Model 47-205 ........ ... . ... ... 27-5952
Screw, scale mounting.................. 1W19674FAS3
Spring, drive cord...... ... ... ... .. ... . ..., 56-2617
Washer, scale mounting.................... 2W54094
Panel, terminal, loop aerial. ... ... ... ... ... ... .. 76-2148
Panel, lamp assembly........................... 16-1472
Shaft, drive assembly . ... ... ... ... ............. 31-2718
Sockat, Loktal i . c.celollesesas reasbeseds sl eile 27-6138*
Socket, octal .............. ... ... ... .. ... ... ... 27-6174*




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 pessible by a

| variable tonme 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.

PHILCO PAGE 20-69

MODEL L8-128l

MODEL 48-1284

SPECIFICATIONS
CABINET . Wood console, walnut
finish
RADIO CIRCUIT . Seven-tube superhetero-
dyne
FREQUENCY RANGES
Broadcast . 540—1650 kc.
Short Wave 9.3—15.7 mc,
AUDIO OUTPUT . 6 watts
OPERATING
VOLTAGE 105—120 volts, 60 cy-
cles, a.c.
POWER
CONSUMPTION
Radio . . 75 watts
Record Changer. 20 watts
AERIAL Builtin low-impedance
loop; terminal provided
for external aerial
INTERMEDIATE
FREQUENCY 455 kc.

PHILCO TUBES (7) 7AF7, 7A7, 7R7, 7F7,

6K6GT (2), 724
Philco Automatic Record
Changer Model M-8 (for

service information see
manual PR-1478)

Preliminary Checks

PHONOGRAPH

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.

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 t(]

reading is lower than 3000 ohms, check condensersr

operate safely while the voltage tests of Section 1

(power supply) are performed.

SES—.———

© John F. Rider
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FIGURE 2. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS TP-5356.A
Section 1 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 takén with
a 20,000-ohms-per-volt meter at a line voltage of 117
volts.

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. i

NORMAL
INDICATION

ABNORMAL

TEST POINT INDICATION

POSSIBLE CAUSE OF ABNORMAL INDICATION

A to C 255v

Trouble in this section. Isolate by the following tests.

D to B 300v No voltage

Low voltage

High voltage

Defective: 7Z4.
Leaky: C102.
C210*, C211°*,
Open: L100. R100. R101, T200".

Open: T100, S100, W100. Shorted: C102, T200.

Shorted or leaky: C103A, C103B. C306*, C311*,

High voltage

Open: R101,

No voltage
Low voltage

Open: R100. Shorted: C103A,
Leaky: C103A. Increased resistance: R100.

No voltage
Low wvoltage
High voltage

Open: L100. R10l. Shorted: C103B,
Leaky: C103B. Shorted: C210*, C211°*.
Open: T200°.

Listening Test: Abnormal 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.

© John F. Rider
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FIGURE 3. BOTTOM VIEW, SHOWING SECTION 2 TEST POINTS TP-5356-8

,S‘ecfion 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
signal generator. Connect the generator ground lead broadcast position for all of the steps except step 7.

to the chassis, test point C; connect the output lead < T . .
through a .1-mf. condenser to the test points indicated It @ SINOIRAYE IINIDHELUMION 15 Ehivhel i

in 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 NORMAIL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak Trouble in this section. Isolate by the following tests.
signal input.
2 B Clear signal with strong signal Defective: 6K6GT, T200. Shorted: C210, C209. Open: R214, R212,
(Remove 7F7.) input. C209.
3 D Same as step 2. Defective: 6K6GT, T200. Shorted: C208, C211. Open: R213,
(7F7 removed.) C208.
H 4 E Loud, clear signal with moder- | Defective: 7F7. Shorted: C203. Open: R205, R206, R207, R211.
(Replace 7F7.) ate signal input.
5 F Same as step 1, Defective: 7F7. Shorted: C201., C202. Open: C203, R203, R204.
] A Same as step 1. Defective: R200 (rotate through range). Open: C200, C206,
F WS.3(R), R209. Shorted: C302D°, C312°.
7 G Same as step 1. Open: WS-3 (R).
(Set band switch to '
phono.)
Listening Test: Distortion may be caused by shorted or leaky €200, C206. C203, C208, or C209. Poor low-frequency response
may be caused by open or shorted C205 or open R208.
*This part, located in another section, may cause abnormal indication in this section.

© John F. Rider
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Section 3

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.

e

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.

BOTTOM VIEW, SHOWING SECTION 3 TEST POINTS

TP-5356-C

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

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 IND!-
CATION”.

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
I 1 A Loud, clear signal with weak Trouble in this section. Isolate by the following tests.
signal input,
2 B Loud, clear signal with strong Defective: 7R7. Open: L302A, L302B, R306, WS-2 (R), R309, R310,
signal input. R308. R307, C302A, C302B., Shorted: L302A, L302B, C302A,
C302B. Shorted or leaky: C310, C311, C302C. Misaligned: z3b2.
r 3 D Loud, clear signal with moder- Defective: 7A7. Misaligned: Z301. Open: R302, R303. L301A,
ate signal ifput. L301B, C301A, C301B. Shorted: C305, C301A, C301B, L301A,
L301B,
4 A Loud, clear signal with weak Defective: 7AF7*. Misaligned: Z300. Open: R401*, R300. R301,
signal input. 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.

© John F. Rider
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FIGURE 5. BOTTOM VIEW, SHOWING SECTION 4 TEST POINTS TP-5356-D
Section 4 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 maxtmum and turn the

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 SIG. GEN. BAND RADIO NORMAL POSSIBLE CAUSE OF ABNORMAL

= POINT FREQ. SWITCH TUNING INDICATION INDICATION

1{a) A 1000 kc. BC 1000 kc. Loud, clear signal with | Trouble in broadcast band. Isoclate by

weak signal input. the tests in steps 2 and 3.
1 (b} A 15 me. sSwW 15 mc. Same as step 1 (a). Trouble in short-wave band. Isclate
o by the tests in steps 4 and 5.

2 B BC Rotate Negative 1.5 to 2.0 volts. | Defective: 7AF7. Open: L402, WS-1 (F),
(Osc. test; see through WS-2 (F), WS.3 (F), R400, C408, R403,
note below.) range. R404, C405. Shorted or leaky: CA405,

C408, C400A, C402B, C401C. Shortad:
L402.

3 A 1000 kec. BC 1000 kc. Loud, clear signal with | Open: L400, WS-3 (F), WS-3 (R), C403,

weak signal input, C406, R401. Shorted: C400B, C402A.

4 B SwW Rotate Negative 1.5 to 2.0 volts. | Defective: 7AF7. Open: L403, WS-1 (F),
(Osc. test; see through WS-2 (F), WS.3(F), C407. Shorted:
note below.) range. C401B, C407.

5 A 15 me. SwW 15 mc. Loud, clear signal with | Open: WS.3 (F), WS-3 (R), L401.

weak signal input. Shorted: C401A.

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 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 vollages of approximately the values given in the
chart {(measured with a 20,000-ohms-per-volt meter) throughout the tuning ramge.

—e—
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[ 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 ruler 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

CALIBRATING DIAL BACKPLATE

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.

U-§-5-R
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COLOMBIA

LONDON
SERLIN
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ROME
LONDON
BERLIN

JAPAN
AUSTRALIA
LONDON

| S TA NDARD

/
] -

60 70 80 90

1O 130

55 50 70 80 100 120 140160

POINTER DIAL CORD 45-8750 (25FT SPOOL)

|
; INDEX MARK
1 " H
in L X { 2 EE AT 5 6 7 8
* | TO EXTREME LEFT EDGE OF DIAL BACK PLATE
[ = SR— — ——
FIGURE 1. CALIBRATION MEASUREMENTS FOR DIAL BACKPLATE TP-5774
POINTER
SPRING
28-8953
POINTER
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FIGURE 6. DRIVE-CORD INSTALLATION DETAILS I
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Reference Symbol

MODEL L8-128l

REPLACEMENT PARTS LIST (Continued)

SECTION 3—I-F, DETECTOR, AND A-V-C CIRCUITS {Cont.)

SECTION 2—AUDIO CIRCUITS
Desc?ipfion Service Part No.

Reference Symbol Description

Service Part No.

C200 Condenser, d-¢ blocking, .006 mf. ... 45.3500.-7* R310 Resistor, rf filter, 47,000 ohms . ...56-3473340"
c201 Condenser, rf by-pass, 100 mmi. §0-10105407* WS-2 (R) Switch-wafer section ... Paﬂ of 42-1846
C202 Condenser,  tone control, .01 mf. .. 8101207 Z300 Transformer, 1st i 32-4258
C203 Condenser, d-c blocking, .006 mf. ...........45-3500-7~ Z301 Transformer, 2nd i-f 32-4160-3
C204 Condenser, tone compensation, <2302 Transformer, 3rd if 32-4240-2
100 mmf. 60-10105407*
C205 Condenser, tone compensation, .006 mf. ...45-3500.7° SECTION 4—R-F AND CONVERTER CIRCUITS
C206 Condenser, d:C blpckmg, 006 mf. C400 Condenser, tuning gang ... een31-2728
C207 Condenser, bias filter, .1 mf. ... CA00A Condenser, t b ot ) t { C400
C208 Condenser, d-c blocking, .006 mf. C400B ¢ dens ! tun_mg (os lse ut)n ) .par of C400
€209 Condenser, d-c blocking, .006 mf. -45-3500-7° c4o1 e ey oo e e 710
cz10 Condenser, parasitic suppressor, .006 mf. .61 0153" C401A Condensez’ trimmer' SwW aeriai AAAAA P';rt ;:f C4.01
c211 Condenser, parasitic suppressor, .006 mf. ...61.0153* C401B Conde r' trim : SW ’ Ap t of C401
1200 Test socket 27-6180 c401C ¢ nd nser, iri Ly BC St .par of c
J201 Cable and plug, phono input .............41-3735-16 c402 condenser, trfmmer, ots'c. (e : arstlo“ 4:”
1S200 Loud-speaker 36.1611.3 o2 2R condensel, tr}mmer, ZB-(s:ec ion 1 p.... ‘f 76-16
R200 Volume control, 2 megohms 33.5535-16 C402B condenser, tr}mmer, BC s h Part of C402
R201 Tone control, 4 megohms .. 33.5538-29 c403 Condensez, dnmrlx)xler,k_ ostb & u?t) .Pag(lo; C40;.
R202 Resistor, crystal load, 1 megohm . 66-5103340" a0 Sl g G T T oy B B0 024530
R203 Resistor, plate load, 220,000 ohms 66-4223340° C405 Cond : id g . = J
. , N ondenser, grid retum, 240 mmf. 50-10245307
R204 Resistor, grid return, 10 megohms 66-6103340 C406 Condenser. cathode by-pass, .01 mi
R205 Resistor, cathode bias, 4700 ohms ... 6-2473340° c407 Condenser‘ fixed adc;;f (S“‘l .osc) :
R206 Resistor, cathode load, 47,000 ohms 4700 r;xmf p o 60-20515304*
R207 Resistor, grid return, 1 megohm ... c408 Condenser d. blocki 240 { 50'10245307,
R208 Resistor, tone compensation, c4 c e R eandy mm : il
33,000 ohms.. 66.3333340° 0% ondenser, r-f by-pass, 100 mmf .62-110009001
. . > J400 Socket, extermal aerial ... e 27-6214-1
R209 Resistor, voltage divider (negative feedback), L400 Coil, BC gerial 32.4033.7
&Y @O BRI L401 Coil, SW aerial 32.4050.10
R210 Resistor, voltage divider (negative feedback), L402 Coill BC osc 3'2 422'1 2.
68 chms g SR L403 Coil, SW osc 32.4280
R211 Resistor, plate load, 56,000 ohms ' S ;
R212 Resistor, bias filter, 100,000 ohms ... 162, (1) LOOP uenal_ 75'3583'1.
R213 Resistor, grid return, 330,000 ohms . R400 ReS}stor, grid retum, 15,000 ohms ... .66-3153340
R214 Resistor, grid return, 330,000 ohms R401 Resgstor, cu_thode bias, 2200 ohms .66-2223340*
T200 Transformer, output i R402 Res!stor, grid return, 1 megohm ... .66-5103340°
| WS-3 (R) Switch-waler section Part of 42.1846 R403 Res§stor, plate load, 15,000 ohms .66-3153340*
- R404 Resistor, plate load, 33,000 ohms .-66-3333340°
TB400 Terminal panel, aerial 38-9942
SECTION 3—I-F, DETECTOR, AND A-Y-C CIRCUITS WwS-1 (F) Switch-wafer section . .
WS.-2 (F) Switch-wafer section .
C300A Condenser, shunt Part of Z300 : R
C300B Condenser. shunt Part of 2300 ws-3 (F) Switch-wafer section ...
C301A Condenser, shunt Part of Z301
C301B Condenser, shunt of Z301 . . MISCELLANEOUS .
C302A Condenser, shunt of Z302 Description Service Part No.
C302B Condenser, shunt of 7302 Cabinet (less scale) 10705
C302C Condenser, 1f by-pass . of Z302 Baifle and cloth A0-6998
C302D Condenser, rf by-pass . of 2302 Baffle, wood ... 219110
C303 Condenser, plate by-pass, .01 mf. ..61-0120* Bezel, metal 56-4878
C304 Condenser, a-v-¢ by-pass, .01 mf. ..81.0120* Bin mechcnism (L.H.) 76-3223-5
C305 Condenser, screen by-pass, .01 mf. . Bin mechanism (R.H.) 76-3223-6
C306 Condenser, rf by-pass, .0I mf. . Bullet catch 45.6002
Cc307 Condenser, a-v-c by-pass, .01 mf. Cabinet back, binder's board 54-7552
C308 Condenser, d-c blocking, 100 mmf. .. Cabinet back, Masonite 54-7555
C309 Condenser, cathode by-pass, .05 mi. .61-0122* Dial scale 76-3187-5
C310 Condenser, screen by-pass, .01 mf. . ..61.0126* Dome 45-6190
C311 Condenser, plate by-pass, .05 mf. ~s1.0122* Door pull 56.5272
C312 Condenser, rf by-pass, 100 mmf. 2-110009001* Frame assembly 76.3222-1
L300A Transformer primary, 1st i-f of 2300 Knife hinge (with stop arm) 56-4882
L300B Tremsformer tertiary, 1st i of 2300 Knife hinge 56-5522
L3o00C Transformer secondary, 1st if . of Z300 Scale strap 56-4916
L301A Transformer primary, 2nd if of Z301 Spring, changer mounting 56-3043FA15
L301B Transformer secondary, 2nd if of Z301 Cable and plug, speaker 41.3734-8
L302A Transformer primary, 3rd if of 2302 Dial-backplate assembly 76-3716
L302B Transformer secondary, 3rd if . of Z302 Dial cord (25-#f. spool) 45-8750"
R300 Resistor, plate decoupling, 47, 000 ohms .66-3473340" Dial pointer 56-3179
R301 Resistor, a-v-c decoupling, 1 megohm ... Spring {(pointer drive cord) 28-8953
R302 Resistor, cathode bias, 150 ohms ... Spring (tuning-condenser drive cord) 56-2617
R303 Resistor, screen dropping, 47,000 ohms .. Tuning shaft 76-3820
R304 Resistor, a-v-c¢ filter, 3.3 megohms ... Knob 54-4486
R305 Resistor, a-v-¢ diode load, 1 megohm Shield. pilot lamp 56-2194FA3
R306 Resistor, cathode bias, 180 ohms ... Socket, Loktal 27-6138*
| R307 Resistor, screen dropping, 68,000 ohms . Socket, octal 27-8174
R308 Resistor, plate decoupling, 1000 ohms .. Socket assembly, pilot lamp 27-6233-18
R309 Resistor, diode load, 330,000 ohms ......88-4333340* Watier, condenser mounting 27-9508

© John F.
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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 1sti-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 ke
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. |

©Jonhn F. Rider
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Section 1—Power Supply TROUBLE SHOOTING

Make the tests for this section with &
d-c voltmeter; connect the leads between
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.

Follow the steps in the order given. 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. Figure 1. Bottom View, Showing Section 1 Test Points
TEST NORMAL ABNCRMAL ICAT
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 107v ) Trouble in this section. Isolate by the following tests.
2 D 225v No voltage Defective: 50X6, S100, W100, PL100. Shorted: C101 and C102.
Low voltage Delective: 50X6. Open: C101, C102. Leaky: Cl101, C102, C103A,
C103B.
High voltage Open: R100. R101.
" 3 c 190v No voltage Shorted: C103A. Open: R100.
Low voltag Changed resistance: R100. Shorted: C207°, C103B. Lsaky: CI103A.
High voltage Open: R101, T200*, R207°".
4 A 107v No voltage Shorted: C103B. Open: R101.
Low voltage Leaky: C103B.
[l High voltage Open: R207°, T200°.
Listening Test: Abnormal hum may be caused by open C100, C103A, C103B. or R102,

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

HSec'Hon 2—Audio Circuits TROUBLE SHOOTING

For the tests in this section, use an Jli=el]

audio-frequency signal generator. Con- -
nect the generator ground lead to B-, ®%®®
‘test point B; connect the output lead 2w
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, detector, and
a-v-c circuits); if not, isolate and correct
the trouble in this section. Figure 2. Bottom View, Showing Section 2 Test Points
TEST
STEP POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak sig- Trouble in this section. Isolate by the following tests.
nal input.
2 (o] Clear signal with strong signal Open: T200, R207. Shorted: C203, C206, C207. C205. Leaky: C203.
input. Defective: 35L6GT, 1LS200.
3 D Same as step 1. Open: R202, R203, C203. Shorted: C202, C204. Defective: 7CB (tri-
ode section).
4 A Same as step 1. Open: C200, C201, R200 (rotate through range). Shorted: C307°
C301D",

Listening Test: Distortion 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.

¢ John F. Rider
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r[MthDEL 49-1100 B
Section 3—I-F, Detector, and A-V-C Circuits TROUBLE SH OOTING

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. con-
denser to the test points indicated in the
.chart.

Set the volume control to maximum,
and the tone control fully clockwise.
Rotate the tuning control until the tun-
ing 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.

Since the circuit loc.tion 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 “POS-
SIBLE CAUSE OF ABNORMAL INDICATION.”

Figure 3. Bottom View, Showing Section 3 Test Points

TEST
STEP POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak sig- Trouble in this section. Isolate by the following tests. !
nal input.
2 (o] Loud, clear signal with moderate Defective: 7B7 (2nd i-f amplifier), 7C6 (diode section). Open: L301A,
signal input. L301B, R306, R304, R303, R300. 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: C?00A, L300A.

NOTE: Voltage on the chassis may be caused by shorted C302 or C303. 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 TRO U BLE SHOOTING

For the tests in this section, with the
exception of the oscillator test, use an
r-f signal generator with modulated out-
put. Connect the generator ground lead
to B-, test point B; connect the output
lead through a .l-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 and signal-
generator ‘frequency as indicated in the
chart.

If the “NORMAL INDICATION” is
J not obtained in step 1, isolate and cor-

oD

50X6 ®@ ®®

N\

©®Q©® ®O®®
Q@ @), D% ©)
18 \@Q, 16 N\Q 2/

rect the trouble in this section. Figure 4. Bottom View, Showing Section 4 Test Points
TEST SI1G. GEN. RADIO NORMAL
STEP POINT FREQ. TUNING INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 1000 kc. Tune to signal. | Loud, clear sig- | Trouble in this section. Isolate by the following tests.
nal with weak
signal input.
2 C Rotate through Negative 3.5 to 5 | Defective: 14AF7, Open C403, C407, C408, L401, R401,
(Osc. range. volts, Shorted: C405, C400A, C400C, CA408, C407, Leaky:
test; see C407, C408.
note
below.)
3 A 1000 kc. Tune to signal. | Same as step 1. | Open: C401, C404, T400. Shorted: C400B. C400D, C408,
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 x_xegative l.eut.!
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.

¢ John F. Rider
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Reference
Symbol

C100
Clol
Clo2
Clo3
Clo3Aa
C103B
1100
R100
Rl101
Rl102
5100
wlo00
PL100

C200
c201
c202
I C203

C204
C208
C206
c207
| J200

LS200
R200
R201
R202
R203
R204
R208

R206
R207
8200
T200

C300A
C300B
C301A
C301B
C301C
C301D
C302

C303

C304
C305
C306
C307
L300A
L300B
L301A

REPLACEMENT
PARTS LIST

PHILCO PAGE 20-83

NOTE: Part numbers marked with an asterisk () are geueral replacement items. These
numbers may not be identical with those on factory assemblies; also, the electrical val.
ues of some replacement items may differ fiom 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
POWER SUPPLY

Service
Description Part No.
Condenser, line filter, .05 mf. ... 61-0122°
Condenser, filter, 15 mi., 200v . ..30-2575-11
Condenser, filter, 15 mif., 200v ... 30-2575-11
Condenser, electrolytic, 2-section ... 30-2575-17
Condenser, filter, 75 mf., 250v ... .Part of C103
Condenser, filter, 10 mf., 250v . .Part of C103
Pilot lamp
Resistor, filter, 500 ohms

Resistor, filter, 8200 ohms
Resistor, leakage, 150,000 ohms

.66-2824340
..56-4153340"

Switch, on-oft
Power cord ...
A-c plug
SECTION 2
AUDIO CIRCUITS
Condenser, d-c blocking, .006 mf. ... 30-4504°
Condenser, d-c blocking, .01 mf. ... 61-0120°

Condenser, plate decoupling, .25 mf.
Condenser, d-c blocking, .01 mf.
Condenser, tone control, .004 mf.
Condenser, tone compensation, .006 mf.

Condenser, r{ by-pass, 220 mmf. ... 60-10205307°
Condenser, tone compensation, .006 mf. ... 30-4504°
Socket, ACCOBBOTY .. \vuvuvvenoirenrenrnrnrcirnrnns 27-6126
Speaker, 8” pm ... 36-1626-1

Vclume control, 2 megohms (cenjer-tapped)..33-5535-15
Resistor, grid return, 10 megohms 66-6103340°
Resistor, plate load, 100,000 ohms 66-4103340°
Resistor, plate dropping, 220,000 ohms ...66-4223340°

Tone control, 5 megohms ... 33-5539-33
Resistor, tone compensation, 68,000
OBIE .\iviit ittt eas 66-3683340*

Resistor, grid return, 470,000 ohms ... 66-4473340°
Resistor, cathode bias, 130 ohms ... .....66-1123340°

Switch, AcceBBory v .vvvriiriiiriirerans ....42-18860
Transtormer, output ... 32.8242.3
SECTION 3
I-F, DETECTOR, AND A-V-C CIRCUITS
Condenser, trimmer ... Part of 2300
Condenser, trimmer ... .Part of Z300

Condenser, trimmer Part of 2301
Condenser, trimmer ... Part of Z301
Condenser, a-v-c filter, 100 mmf. . Part of Z301
Condenser, a-v-c filter, 100 mmf. ... Part of 2301
Condenser-and-choke assembly, i filter,

A5 mi 38.9851.8
Condenser-and-choke assembly, i-f filter,

.05 mf. ....38-9851.4

Condenser, screen by-pass, . o
Condenser, d-¢ blocking, 200 mmf. .
Condenser, plate by-pass, .003 mf.
Condenser, r-f by-pass, 100 mmf{.
Transformer primary, lst i-f
Transformer secondary, lst if
Transformer primary, 2nd if

o .60-10105407°
.................... Part of 2300

Part of 2300
.................. Part of 2301

©John F. Rider

Reference
Symbol

L301B
R300

R301

R302

R303

R304

R305

R306
8300

2300

Z301

C400
C400A
C400B
C400C
C400D

C401

C402

C403

C404

C405

C406

C407

C408

C409

C410

L401

LA400

R400

R401

R402

R403

R404

T400

Description
Bracket-and-clip assembly, pilot lamp

MODEL L9-1100

SECTION 3 (Continued)
|-F, DETECTOR, AND A-V-C CIRCUITS
Service
Description Part No

Transformer secondary, 2nd if ... ... Part of Z301
Resistor, screen dropping. 33,000 ohms ....66-3333340*
Resistor, plate load, 18,000 ohms ... 66-3183340°
Resistor, grid return, 150,000 ohms .......66-4153340°
Resistor, plate decoupling, 8200 ohms .....66-2823340*
Resistor, i-f.filter, 47,000 ohms .......... Part of Z301
Resistor, a-v-c filter, 2.2 megohms .......... 66-5223340°
Resistor, diode load, 470,000 ohms ... 66-4473340°
Switch, accessory ..Part of 42-1860
Transformer, 1st if ..
Transformer. 2nd i

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, rf by-pass, .02 mf ..

Condenser, isolating, .1 mf. ...

Condenser, d-c blocking, 470 mmf. ... 60-10515307°
Condenser, shunt, 33 mmf. ... 60-00305307°
Condenser, shunt, 20 mmf. ... ...60.00205307*
Condenser, d.c blocking, 220 mmt. .......60-10205307°
Condenser, osc. grid, 100 mmf. ... 60-10105407°
Condenser, a-v-c filter, .05 mf. ... 61-0122°
Condenser, cathode by-pass, .05 mf. .61-0122°

Coil, oscillator
LoOp QeTial couciati. comimee shebd mmiimmen g o i i pammmsiose
Resistor, aerial discharge, 4700 ohms ....66-2473340°
Resistor, grid return, 47,000 ohms ... 66-3473340°

Resistor, cathode bias, 2200 ohms ... ..66-2223340"

Resistor, plate feed, 18,000 ohms ..... ..66.3183340° ||

Resistor, grid return, 2.2 megohms ... 66.5223340° ||

Transformer, aerial ... 32-4023-1{
MISCELLANEOUS Service

Part No.

Cabinet (less scale) ... 10701
Baffle and cloth .. .40-6981
Baffle, wood 219102
Bezel . m . om il i e s S i et 56-5287
Dial SCalel Wimm . o Tt 588w ok ot i o S0 s« obl e 27-5994
Dome ........ 456190
Scale strap ... ..56-4756

Dial-backplate assembly ... ...76-371?
Cord, drive (25-ft. SPOOI) ....ocoooiiiiiiiiiiiiiiiee e 458750

Pointer
Spring
Knob
Pilot-lamp-socket assembly
Socket, Loktal
Socket,

octal
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Circuit Description

Philco Model 49-1401 is a table-nodel 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 12BEG converter,
{|where the incoming signal is converted to the 455-kc.
intermediate frequency. The oscillator section of the
tuning-condenser gang has a specially shafped rotor, to
provide proper tracking without the use of a series pad-
ding condenser. The converter is transformer-coufpled to
a 12BAG i-f amplifier, which, in turn, is transtormer-
coupled to the diode section of a GAQG. 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 6AQG, 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 50YGGT 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.

s

Philco TROUBLE-SHOOTING Procedure

For rapid trouble shooting, the radio circuit is divided
into four sections, as follows:
Scction 1 -—the power supply
Szction 2 — the audio circuits
Section 3 — the i-f, detector, and a-v-c circuits
Section 4 — the r-f and converter circuits

Test goints 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
I 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

SPECIFICATIONS

Wood, mahogany finish with
black plastic top

CABINET

RADIO CIRCUIT ...
FREQUENCY RANGE .
AUDIO OUTPUT ...
OPERATING VOLTAGES
POWER CONSUMPTION
Radio only ...

.Five-tube superheterodyne
540—1600 ke.

.2 watts

..105-=120 volts, 60 cycles, a.c.

.35 walts
Radio-phonograph ...
AERIAL

50 watts

Built-in loop; terminal also opro- |
vided for external aerial

INTERMEDIATE FREQUENCY... 455 kc. ;

PHILCO TUBES (5) ...............12BE6, 12BA6, 6AQS6, 35L6GT,
S0Y6GT

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
50YG6GT, 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.

® 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 L49-1401

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.

o
©Y

W 100 Cl02 A,
éﬂ: IB c102 8~ w ¢ 02
g ~, L
©®®@ ®®®
O@ ©O®
Q® ©I)

35L6GT 6A06

128A6

Figure 1. Bottom View, Skowing Section 1 Test Points TP-5379A
TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 110v Trouble in this section. Isolate by the following tests.
2 C 200v No voltage Defective: 50Y6GT. Open: W100., S100, R100, C101. Shorted:
C100.
Low voltage Defective: 50Y6GT. Open: C102A. Leaky: C102A, C10]1. Shorted:
Clol.
High voltage Open: R101, R102, C102B, R204*, T200°.
3 A 110v No voltage Shorted: C102B. Open: R101 and R102.
Low voliage 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
lsignal 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.

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, (Froceed 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. Bo#tom View, Showing Section 2 Test Points

TP-53798

© John F. Rider

TEST RADIO-PHONO

STEP POINT SWITCH NORMAL INDICATION POSSIBLE Ci&USE OF ABNORMAL INDICATION

1(a} A Radio Loud, clear speaker out- | Trouble in this section. Isolate by the following tests.
put with moderate gen-

1(b) E Phono erator input.

2 (o} Radio Clear output with strong | Defective: LS200, 35L6GT. Shorted: T200, C203. C201,
input. C202. Open: T200, R204, R203. Leaky: C203.

3 D Radio Loud, clear output with | Defective: 6AQ6. Shorted: C200. Open: C201, R202,
moderate input. R201. Leaky: C201.

4 A Radio Loud, clear output with | Open: R200 (rotate), C200, WS. Shorted: WS.
moderate input.

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.
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Section 3 — |-F, Detector, and A-V-C Circuits T R o U B L E S H o o T | N G

For the tests in this section, use an r-f signal gener- 5
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.

—=

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 . , , ) PTIC
step 1, proceed with the tests for Section 4 (r-f and Figure 3. Bottom View, Showing Section 3 Test Points
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.”

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

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

2 C Loud, clear output with strong Defective: 12BA6, 6AQ6. Shorted: C300B, C301A, C301B, C301C, C301D,
input. C303, C304, WS, L300B, L301A, L301B. Open: R302, R303, R304, L300B,

L301A,L301B,R301, C301A, C301B, Leaky: C303,C304, Misaligned: 2301,

3 A Loud, clear output with weak Defective: 12BE6*, Shorted: C400A*, C400B*, C300A, L300A, L300B,

input. 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 T R o U B L E S H o o T l N c

For the tests in this section, with the exception of C 4004 c400C
the oscillator test, use an r-f signal generator with [ I/ | f
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.

LAL00

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
steg 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.

TP-5379D
Figure 4, Bottom View, Showing Section 4 Test Points

STEP TEST SIG. GEN. RADIO NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT FREQ. TUNING INDICATION INDICATION
1 A 1000 kc. Tune to signal. | Loud, clear speaker Trouble in this section. Isolate by the following

output with weak | tests.
generator input.

2 cC—D Rotate through Negative Defective: 12BE6, Shorted: C400C, C400D, C402,
(Osc. test; see range. 4 to 5 volts, C401, L400A, L400B. Open: C402, L400A, L400B.
note below.) 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 12BE6), test point D;

Use a suitable meter range. such as 0-—10 volts. Proper operation of the oscillator is indicated by negative voltage within the ramge
given in the chart (measured with a 20,000-ohms-per-volt meter) thrcughout the tuning range. B

© John F. Rider

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."

S

S —
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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 —opilot lamp
L —choke or coil
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 Szction 3 — the i-f, detector, and a-v-c circuits
400-series components are in Section 4 — the r-f and converter circuits

WS—wafer switch
Z. —electrical assembly

S —switch
T —transformer
W —wire or cable

LA—loop aerial
LS—Iloud-speaker
R —resistor

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 tke
“Service Part No.”

REPLACEMENT
PARTS LIST

© John F.

Rider

SECTION 1 SECTION 4
POWER SUPPLY R-F AND CONVERTER CIRCUITS
Reference Symbol Description Service Part No. Reference Symbol Description Service Part No.
Cl00 Condenser, line filter, .05 mf. ... 61-0170° C400 Condenser, tuning gang 31-2727
clol 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
Cl0zA Condenser, filter, 75 mi., 250v Part of C102 C40 D Condenser, trimmer, oscillator Part of C400
C102B Condenser, filter, 20 mf., 250v ... Part of C102. Cc401 Condenser, ceramic, 10 mmf. 30-1224-26
1100 Tlot lamp = 32-2605 C402 Condenser, ceramic, 56 mmf. . 60-00515307 i
R100 esistor, current limiting, 25 ohms rn33-1334-5 C403 Condenser, 14 by-pass, .03 mf.
R101 Resistor, filter, 10.00) ohms .. 6-3104340° C404 Condenser, aerial coupling, 5 mmf 60-90505007 *
R102 Resistor, filter, 12,000 ohms .. _66-3124340° VT f— L S iy
R103 Resistor, isolating, 120,050 ohms ............66-4123340" p aert i
. R400 Resistor, leakage, 150,000 ohms ... 66-4103340
S100 Switch, off-on power .Part of 33-5538-30 R401 Resist id
W100 Line-cord-and-plug assembly . e 12183 % R4 esistor, grid return, 22,000 ohms . --66-3223340
WS-A Switch-wafer section ... Part of 42-1847% 02 Resistor, parasitic suppressor, 10 ohms ....66-0103340 J
T400 Transformer, oscillator ... 32.4190-2
1 SECTION 2 'iaz’-sl-i{i?“iisysl‘"vgxci)er switch, single-wafer, radio-phono (includes
AUDIO CIRCUITS
C200 Condenser, d-c blocking, .01 mf. ..
c201 Condenser, d-c blocking, .01 m, . R s
C202 Condenser, r- by-pass, 220 mmf. Description Service Part No.
C203 Condenser, tone compensation, .02 mf{. .....61-0108"° Cabinet and Cabinet Parts
R200 Volume control, 500,000 ohms ... 33-5538-30
R201 Resistor, grid return, 10 megohms 6-6103340 gaﬁle-and-cloth assembly ; : R
1 racket, baifle-and-clcth mounting, 4 required ... ... 56-5466
R202 Resistor, plate load, 220,000 ohms 6-4223340 B g
. - A racket, front top rail 56-5469FA3
R203 Resistor, grid return, 470,0.0 ohms 6-4473340 Cabi
. - 3 abinet base, wood 10707
R204 Resistor, cathode bias, 180 ohms ..66-1183340 Cabi g
R abinet top. plastic 54-4536
LS200 Loud-speaker, p-m 45-0002 c :
onnecting bar 76-2111
T200 Trc:_nsformer. output 32.8351 Cover, plastic tcp 54-4536
WS-B Switch-wafer section ... Part of 42.18477 Dial scale 54.5001
sec Dial-scale strap 56-5465
ECTION 3 Door 219113
I-F, DETECTOR, AND A-V-C CIRCUITS IEcxs:ener, i)c:ck ::.g:'égi:g
f t .
C300A Condenser, fixed, 1st if primary ......Part of Z300 asiener. from
C300B Condenser, fixed, 1st i-f secondary .Part of Z300 Dial-Scale Hardware
C301A Condenser, fixed, 2nd if primary .. Part of 2301 Dial cord, 25-foot spool 45.8750°
C301B Condenser, ?ixec_i, 2nd if secondary Part of Z301 Panel, diffusing 54-7553
C301C Condenser, if filter ... of Z301 Pointer 56-3583-5
C301D Condenser, if filter .. of 2301. Shaft assembly 76-3731
C302 Condenser, a-vc filter, .05 mf. ... -81.0122 Spring, diffusing panel, 2 required ... 56-3841
C303 Condenser, screen by-pass, .01 mf. .61-0120° Spring, drive cord 56-2617
C304 Condenser, plate by-pass, .003 mf. . . . 9
C305 Condenser, rf by-pass, .1 mf. .. ghpé Cgll mm_ml;nq 855‘0(:?2'7C§
R300 Resistor, a-v-c filter, 22,000 ohms . nod. J require - -
R301 Resistor, a-v-c filter, 2.2 megohms ....... 66-5223340 Panel, front - : 76-3741
R302 Resistor, screen dropping, 100,000 ohms ..66-4103340 Pm_. door hinge, 2 required 6-5461FAILS
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 56-3979FAS
Wws.C Switch-wafer section .. ...Part of 42-1847+ Socket, miniature 27-6226
2300 Transformer, 1st i-f 32-4160 Socket, octal 276174
Z301 Transformer, 2nd if 32-4240 Socket assembly, pilot lamp 27-6233.17
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MODEL 49-1600

SPECIFICATIONS

CABINET Modern

classical, wood console,
walnut finish.

CIRCUIT Five-tube superhetrodyne
FREQUENCY RANGE 540—1620 ke,
AUDIO OUTPUT 3 watts
OPERATING VOLTAGE 117 volts, 40 cycles, a.c.
POWER CONSUMPTION

Radio 35 watts

Phonograph S0 watts
AERIAL .. High-impedance loop; also pro-

vision for extérnal aerial,
455 kc.
14Q7, 128A4, 7Cé6, 35L6GT, 50X6

Philco Automatic Record Changer
Model M-9 (For service informa-
tion refer to PR-157].)

INTERMEDIATE FREQUENCY
PHILCO TUBES (5)
RECORD PLAYER

TpP.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-shootiny 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 stapge, 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-kec. intermediateW
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 i-f 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 i-f
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 dJuc 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.

|

9john F. Rider
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Section 1 - Power Supply

For the tests in this section, use

MODEL L9 -1600

TROUBLE SHOOTING

a d-¢ voltmeter. Connect the nega-
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
20,000-0hms-per-volt meter at a line
voltage of 117 volts, a.c.

Turn on the power, set the vol.
ume control to minimum, and set

the radio-phono switch to the radio
position.

isolate and correct the trouble in this section.

w RIOIB RIOIA 35Le
Q@
2 £ &8
@@ "’ ()
12848
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ws \¥ \O, [} [ cio2
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E TP-5067A

Figure 1.
If the "NORMAL INDICATION" is obtained in step 1, proceed with the tests for Section 2 (audio circuits); if not,

Bottom View, Showing Section 1 Test Points

STEP, | poni NN N ICATION POSSIBLE CAUSE OF ABNORMAL INDICATION |
1 A 110v Trouble in this section. Isolate by the following tests.
| 2 [} 215v No voltage Defective: 50X6. Shorted: C100, C102A.
Open: W100, S100. R100, C101.
Low voltage Defective: 50X6. Shorted: C101. Leaky: C101, C102A.
Open: C102A.
High voltage Open: R101A.
3 D 205v No voltage Shorted: C102B. Open: RI01A.
Low voltage Ledky: C102B. Open: C102B.
High voltage Open: R101B, T200*, R265*.
4 A 110v No voltage Open: R101B. Shorted: C102C.
Low voltage Leaky: C102C. Shorted: C303*.
Listening Test: Abnormal hum may be caused by open or leaky C102A, C102B, or C102C.

Section 2 - Audio Circuits

For the tests in this section, use
an audio-frequency signal generator.
Connect the generator ground lead

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

TROUBLE SHOOTING

to B-, test point B; connect the out-
put lead through a .1-mf. condenser
to the test points indicated in the
chart,

Set the volume control to maxi-
mum.

Set the radio-phono switch to the
radio position for test points A, C,

12BA8

and D, and to the phono position
for test point E.

cuits) ; if not, isolate and correct the trouble in this section.

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-

= -
HTP-SGQ‘IB

STEP PTOES}:!' NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

1 A Loud. clear speaker output with Trouble in this section. Isolate by the following tests.

E moderate signal-generator input.
2 C Clear cutput with strong input. Defective: 35L6GT, LS200. Shorted: T200, C202, C203. C204.
Open: R204. R205, T200. Leaky: C204.
3 D Loud, clear output with moderate Defective: 7C6. Shorted: C200, C201.
input. Open: C202, R201, R202, R203. Leaky: C202.

4 A Same as step 1. Open: R200 (rotate). C200, WS. Shorted: WS, C301°*.

5 E Same as step 1. Open: WS, Shorted: WS.
Listening Test: Distortion may be caused by leaky C202. Distortion of strong tignals may be caused by shorted or leaky
C200.

© John F. Rider

* This part, located in another section. may cause abnormal indication in this section.
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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 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 .1.mf. 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 dependent upon the condition of certain parts in the mixer circuit.

These parts are listed below under the "POSSIBLE CAUSE OF ABNORMAL INDICATION."

%’ TP-5687C

STEP | TRSL NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear speaker output with Trouble in this section. Isolate by the following tests.
weak signal-generator input.
2 C Loud. clear output with moderate Defective: 12BA6, 7C6. .
input. Shorted: C300B, C301A, C301B, C30l1C, C30lD. C303. C305.
L300B. L301A, L301B, WS-B.
Open: C301A., C301B, L300B. L301A, L301B. R301, R302. R303.
R304. WS-B. Leaky: C303, C305. Misaligned: Z301.
3 A Loud., clear output with weak Defective: 14Q7*. Shorted: C300A. L300A.
input. Open: C300A. C300B, L300A. R300. Misaligned: Z300.

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 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.

H 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.

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

TROUBLE SHOOTING

Figure 4. Bottom View., Showing Section 4 Test Po<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>