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PACENT PAGE 18-1

MODEL

PACENT ENGINEERING CORP.
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Electrical Rating:

Line Voltage .
Power Consumption

. 110-120 volts, 50-60 cycles, A.C.
. 67 watts

Tuning Frequency Range:
540 to 1620 KC

Intermediate Frequency:
4566 KC

Electrical Power Output:

Undistorted .
Maximum

. 3.0 watts
. 5.0 watts

Loudspeaker:

Type . . . . . . . ..
Outside Cone Diameter .
Voice Coil Impedance .
Magnet Rating . . .

. Permanent Magnet

. 10”7

. 3.2 ohms at 400 cycles
. 4.64 Oz. Alnico V

Tubes:
Tube No. Funection
6SK7 V-1 R.F. Amplifier
6SA7 V-2 Frequency Converter
6SK7 V-3 1.F. Amplifier
6J5 V-4 Oscillator
6SK7 V-6 A.F. Amplifier
6V6/GT V-6 Power Amplifier
6J5 V-7 Detector
5Y3/GT V-8 Rectifier

GENERAL INFORMATION

This model is a console radio-phonograph combination with
a Webster model 56 changer and a Shure P-30 “Silentronic”
crystal pickup. The set is housed in a bleached modern.
walnut or mahogany period cabinet.

PACKARD-BELL COMPANY

PACKARD-BELL PAGE 18-1

MODELS 673A3673By880 |

SPECIAL SERVICE INFORMATION

Stage Gain Measurements:

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

Standard Output. [ . 50.0 milliwatts |

Dummy Antenna . 200.0 Mmf. i

Antenna to R.F. Grid . . . . 6X at 1000 KC
R.F. Grid to Converter Grid . . 7X at 1000 KC
Converter Grid to 1st I.F. Grid . 46X at 455 KC
1st I.F. Grid to 2nd Detector . . 62X at 455 KC !
Overall Audio Gain . 320X at 0.5 watts, 400 cycles

Oscillator Cathode Voltages:

Measured at 117 volts A.C. line voltage with an A.C. type |
vacuum tube voltmeter, input impedance above 10 megohms. |

1500 KC . . . . 1.0 volts A.C.
1000 KC . 1.0 volts A.C,
800 KC . 1.1 volts A.C.
600 KC . 1.1 volts A.C.

D.C. Resistance Measurements:

1st and 2nd I.F. Coils
Primary

. . 17.0 ohms
Secondary

. 17.0 ohms*

*NOTE: To obtain the true reading of the secondary of the |

second L.F. coil, it is necessary to remove it from the |

can. This is due to the 47K resistor inside the can. i

{

Oscillator Coil i

Primary . . 1.0 ohms i
Secondary . 6.0 ohms

Antenna Coils
Start to Finish . 12.2 ohms

Start to Tap . 10.5 ohms :
R.F. Coil i

Primary . 58.0 ohms

Secondary 4.2 ohms |

NOTE: Due to the variation in winding methods, the D.C. re-
sistance on all coils is subject to a 209, tolerance.

Socket Voltages:

All D.C. voltages measured with a vacuum tube voltmeter |
from socket contacts to chassis.—A.C. voltages measured with
a 1000 ohms per volt A.C. meter from socket contacts to chassis.
Volume and tone controls maximum.—Switch in Radio posi-
tion.—No signal.—117 volts A.C. line. i

All voltages shown are positive D.C. unless otherwise noted. '

6SKTvs

-SOCKET VOLTAGES

©John F. Rider



PAGE 18-2 PACKARD-BEL

PACKARD-BELL COMPANY

MODELS 673A,673B,880

088-8€.9-V€.L9
S7300W HO4
WVHOVIQ DILVWIHOS

‘00 TM38-04VHOVd

*0M 6S¥y *d°I

-

LY
91y
AAA

SYILYIH
oL

‘04M 02
2-15

vy

CELT L
1103

LAY

AAA

vy
mz'ne
siy

M2 %0l

NOILISOG
olgvy NI

I-s

Ms
ONOHd
ongvy
b, T

Q

I
i

dMidid
IVLSAYD

OMC

LAGPY

TFOULINOD
“I0A NO

13%008
HOLOW ONOMd

AAA

$=1

N,09-0¢
‘Aozi—on

RECORD CHANGER: Webster lModel 56, RCD.CH. 15-10

©John F. Rider



PACKARD-BELL PAGE 18-3

Alignment Chart.

Connect the test osc
in series with an .01
No. 1, LF. Alignment

able substitute for the

It will be noted tha

PACKARD-BELL COMPANY

ALIGNMENT PROCEDURE

Alignment procedure consists of the steps outlined in the

illator leads to the mixer grid and ground
Mifd. capacitor (dummy load) for step
. Upon completion of this step, ‘“Rock”

the variable condenser to assure that the I.F.’s have been
aligned to the correct frequency, not the image frequency.

Use the Hazeltine Standard Test Loop No. 1150, or a reason-

balance of the alignment. Place the test

loop about two feet from the receiver loop in a vertical position.

t all trimmers are accessable without re-

moving the chassis from the cabinet.

IMPORTANT NOTICE: Make certain that each alignment

step is done with a minimum input

@G

E F
@ 2

o @) O

OUTPUT
TRANS.

POWER
TRANS.

signal.
&

A—1F. Trimmer
B—IL.F. Trimmer
C—LF. Trimmer
D—LF. Trimmer

TRIMMER LOCATIONS

E—Osc. Trimmer
F—R.F. Trimmer
G—Ant. Trimmer
H—600 KC Padder

ALIGNMENT CHART

CONNECT TEST ADJUST
TEST OSC. 0OSC. POINTER | FOR MAX.
STEP TO SETTING | SETTING | OUTPUT
1 Mixer Grid
& Grd. (.01 4565 KC 540 KC Trimmers
Mid. Cap.) A,B,C&D
2 Standard Trimmer E
Test Loop* 1620 KC 1620 KC | to 1620 KC
3 Standard Rock Trimmer H
Test Loop* 600 KC Variable to 600 KC
4 St.andard Trimmers
Test Loop* 1500 KC 15600 KC F&G
5 Repeat Steps 2, 3 & 4

*NOTE: Hazeltine Test Loop No. 1150 (or a reasonable sub-

stitute).

¢ John F.

Rider

TABLE OF REPLACEABLE PARTS

MODELS 673A,673B, 88(m

PART REF.

NO. SYMBOL DESCRIPTION
21065 Cabinet—880
21063D Cabinet—673-A
21053-1 Cabinet left back
21053-2 Cabinet right back
23401 Cl1AB Capacitor, trimmer, dual 3-30 Mmf.
23520 C2 A,B,C Capacitor, variable
23915 C8-1to4 Capacitor, ceramic, 220 Mmf. 209,
23912 C4-1to 2 Capacitor, ceramic, 47 Mmf. 209,
23009 Cb6-1to 3 Capacitor, tubular, .05 Mf. 400 V.
23406 Cé Capacitor, trimmer, single 3-30 Mmf{.
23004 C7-1to 2 Capacitor, tubular, .005 Mf. 600 V.
23001 C8 Capacitor, tubular, .001 Mf. 600 V.
23007 C9 Capacitor, tubular, .02 Mf. 600 V.
23020 C10 Capacitor, tubular, .2 Mf. 400 V.
24003 C11-1 to 2 Capacitor, electrolytic, 20 Mf. 350 V.
23011 C12 Capacitor, tubular, .1 Mf. 400 V. |
29400B L1 Coil, antenna
29102F L2 Coil, R.F.
29205C L3 Coil, Oscillator
29004E 14 Coil, 1st LF.
29007 L5 Coil, 2nd LF.
32003G Cord, A.C.
34002D Cover, volume control
38088 Dial, stationized
38089 Dial, eastern
40003 Cord, drive
52015C Knob
54001 Lamp, dial (.25 amp.) T44
58022A Changer assembly
59001, Needle, pickup
63026 Pickup cartridge, Shure P-30
69006A Pulley, variable
73055 R1-1to 2 Resistor, 2.2 megohms, lsw, 209
73008 R2-1to 2 Resistor, 39 ohms, 4w, 109
73019 R3 Resistor, 330 ohms, 4w, 109,
73041 R4 Resistor, 22,000 ohms 4w, 209,
73020 R5 Resistor, 390 ohms, 4w, 109,
73053 R6-1to 2 Resistor, 1 megohm, 4w, 209
73045 R7 Resistor, 47,000 ohms, 4w, 109,
78125 R8 Resistor,- 10,000 ohms, 2w, 109,
730567 R9 Resistor, 4.7 megohm, 4w, 209, |
25010B R10 Control, volume, 1 megohm
25506C R11 Control tone, 5 megohm
73049 R12 Resistor, 220,000 ohms, Y%w, 209,
73051 13 Resistor, 470,000 ohms, 4w, 209,
73022 R14 Resistor, 560 ohms, 5w, 109,
73214 R15 Resistor, 2,000 ohms, 2w, 109%
73081 R16 Resistor, 150 ohms, 1w, 109,
79002 Socket, tube
79005 Socket, pickup
79007 Socket, A.C.
79010B Socket, lamp
83705 Speaker, 10”7 P.M.
86008 S1 Switch, radio-phono
89016 T1 Transformer, power
894056E T2 Transformer, output (5,000 ohm to
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PACKARD-BELL PAGE 18-5

PACKARD-BELL COMPANY MODEIS 771,771X
ALIGNMENT PROCEDURE
_ he Al ¢ Stage Gain Measurements—Short Wave Band:
i i thi in t i en
Prﬁ]&wgh:ro? ST Gl (L G GRS 1R T (i e Measurements taken with volume and tone controls maxi-
: mum. Switch in Short Wave position. AVC shorted out.
Connect the test oscillator leads to the mixer grid and ground, Standard Output . . . . . . . . 50.0 milliwatts
in series with an .01 Mfd. capacitor (dummy load) for step Dummy Antenna . . . . . . . . 400 ohms |
No. 1, L.F. Alignment. Upon completion of this steg, “Rock” Antenna to R.F. Grid . . . . . 2.0X at 10.0 MC
the variable condenser to assure that the I.F.’s have been R.F. Grid at Converter Grid . . 4.0X at 10.0 MC
aligned to the correct frequency, not the image frequency. Converter Grid to I.F. Grid . . . 45.0X at 10.0 MC
Use a Hazeltine Standard Test Loop No. 1150, or a reason- Oscillator Cathode Voltages—Broadcast Band:
able substitute for the balance of the alignment. Place the test
loop about two feet from the receiver loop in a vertical position. Measured at 117 volts A.C. line voltage with an A.C. type
Vacuum Tube Voltmeter, input impedance above 10 megohms.
IMPORTANT NOTICE: Make certain that each alignment 10O WL &S0l BETID AL
slepjieidonEina Rl i i i nuL 600KC . . ... ... ... 42voltsAC.
signal.
CONNECT TEST P Oscillator Cathode Voltages—Short Wave Band:
S
TEST OSC. 0SC. POINTER | FGR MAX. Measured at 117 volts A.C. line voltage with an A.C. type
' STEP TO SETTING | SETTING | OUTPUT Vacuum Tube. Voltmeter, input impedance above 10 megohms.
160MC . . . .. ... .. .. 6.8 volts A.C.
1 Mixer Grid woMC . . ... L 4.5 volts A.C.
& Grd. (.01 456 KC 540 KC Trimmers 6O0MC . ... ... . .... 1.9 volts A.C.
Mfd Cap.) A,B,C,D
2 | Standard Trimmer E D.C. Resistance Measurements:
Test Loop 1620 KC 1620 KC to 1620 KC 1st and 2nd LF. Coils
g - Primary . . . 17 ohms
3 | Standard Trimmer F Secondary . . 17 ohms*
Test Loop 600 KC 600 KC to 600 KC *NOTE: To obtain the true reading of the secondary of the
- 2nd I.F. coil, it must be removed from the can. This
4 Standard Trimmers is due to the 47K resistor inside the can.
Test Loop 1500 KC 1500 KC G&H . '
Oscillator Coils
5 Repeat Steps 2, 3, 4. Broadcast Short Wave
Primary . . . 1.0 ohms Start to Finish . 4.0 ohms
6 Standard Trimmer 1 Secondary . . 6.0 ohms Start to Tap . . 2.0 ohms
Test LOOpA 18 MC 18 MC v to 18 MC Antenna Coils
T | Stendard e e Start to Finish 122 ohms  Start to faash 0.2 ohms
(&5 L0 J&K Start to Tap . 10.5 ohms Start to Tap . . 0.20 ohms
R.F. Coils
Broadcast Short Wave
ALIGNMENT CHART Primary . . . 75.0 ohms Primary . . . . 5.5chms
Secondary . . 6.5ohms Secondary . . 0.2 ohms
I ! NOTE: Due to a variation in winding methods, the D.C. re-
sistance on all coils is subject to a 209, tolerance.
VARIABLE ® ® ,
bz ©‘0 Socket Voltages:
- POWER All D.C. voltages measured with a vacuum tube voltmeter
- RANSFORMER from socket contacts to chassis.—A.C. voltages measured with
a 1000 ohms per volt A.C. meter from socket contacts to chassis.
TSTIF ZNO.IF Volume and tone controls maximum.—Switch in Broadecast
L_I oW I_._l position.—No signal. 117 volts A.C. line. All voltages shown
LOoP [ are positive D.C. unless otherwise noted.

r\ TRIMMER LOCATIONS

6SK? v-3

A, B, C, D—LF. Trimmers
E--Broadeast Osc. Trimmer
F—Broadcast Osc. Padder
G—Broadcast R.F. Trimmer
H—Broadcast Antenna Trimmer
I—Short Wave Osc. Trimmer
J—Short Wave R.F. Trimmer
K—Short Wave Antenna Trimmer

SPECIAL SERVICE INFORMATION
Stage Gain Measurements—Broadcast Band:

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

%tandard ACl)lutput AT a L 2(5)88 lexillLifwatts

ummy tenna . . . . . . ., . H 0 - K g

Antenna to R.F. Grid . . . . . 10X at 1000 KC SOCKET VOLTAGES
R.F. Grid to ConvertersGrid . . 65X at 1000 KC

Converter Grid to 1st L.F. Grid . 50X at 465 KC
1st I.F. Grid to 2nd Detector . . 60X at 455 KC

Overall Audio Gain . . . . . . 0.1 volt audio input for
1.0 watt, 400 cycles b
L )
__ e e e e e

©John F. Rider



PAGE 18-6 PACKARD-BELL

Sty et I
IWHQDEI.S 771,771 PACKARD-BELL COMPANY
MODIFICATIONS TO
ACCOMODATE 771X 5
(EXPORT VERSION) ] é JOIE2 |
I TO R-N
] |§ 5Y3/GT |
V-5
—— |
| co-l
’ - L]
S ¢ |
° |
120V 240V
S-I ON VOL. s
AC AC |
CONTROL |
NOTE: | TO C-12
6X5/GT BECOMES 5Y3/GT I
1l
u 6K6/GT BECOMES 6V6/GT TO R-12
PART REF. PART REF.
NO. SYMBOL DESCRIPTION NO. SYMBOL DESCRIPTION
21052A Cabinet 68042 Decal, volume
23406 Cl-1to 2 Capacitor, trimmer, single 3-30 Mmf. 68043 Decal, tone
23500C C2 A,B,C Capacitor, variable, 3 gang 68045 Decal, tuning
r 23206-1 C3-1to 3 Capacitor, ceramic, 220 Mmf. 209, 69003C Pulley, variable
23009 C4-1to 2 Capacitor, tubular, .05 Mf. 400 V. 730556 R1-2 to 3 Resistor, 2.2 megohm 4w, 209,
23912 C5-1to 2 Capacitor, ceramic, 47 Mmf. 20%, 73008 R2-1to2 Resistor, 39 ohms Y4w, 109,
23017 Cé Capacitor, tubular, .06 Mf. 200 V. 73053 R3-1to 2 Resistor, 1 megohm 4w, 209,
23023 C7-1to 2 Capacitor, tubular, .01 Mf{. 500 V. 73041 R4 Resistor, 22,000 ohm, 4w, 109
23207 C8 Capacitor, ceramic, 4900 Mmi. 20%, 73037-1 R& Resistor, 10,000 ohm, ¥w, 109,
24003 C9-1to 2 Capacitor, electrolytic, 20 Mf. 350 V. 73020-1 R6 Resistor, 390 ohm, 1w, 109,
] 23004 C10-1 to 2 Capacitor, tubular, .006 Mf. 600 V. 73127 R7 Resistor, 5600 ohms, 2w, 109,
23007 C11 Capacitor, tubular, .02 M{, 600 V. 25003B R8 Control, volume, 500,000 ohm
24006 Ci12 Capacitor, electrolytic, 26 Mf, 25 V. 73045 R9, Resistor, 47,000 ohm, 4w, 109,
23404A C13 Capacitor, trimmer, single 300-8560 Mmf. 73025-1 R10 Resistor, 1,000 chm, 4w, 109,
23401 C14 A,B  Capacitor, trimmer, dual, 3-30 Mmf. 73902 R1l Resistor, 2,000 ohm, 5w, wire wound
23401 C15 A,B Capacitor, trimmer, dual, 3-30 Mmf. 73070 R12 Resistor, 330 ohm, 1w, 109,
29004E L1 Coil, 1st LF. *25509 R13 Control, tone, 3 megohm
29001 L2 Coil, 2nd LF. 73049 R14 Resistor, 220,000 ohm, 14w, 209,
29401 L3 Coil, S.W. Antenna 73051 R156 Resistor, 500,000 ohm (470,000 ohm,
. Yew, 20%)
29101B 14 Coil, S.W. R.F.
i 1
% 29102F L5 Coil, B.C. R.F. 73022 R16 Resistor, 560 ohm, 4w, 109,
29201A L6 Coil, S.W. Oscillator 79002 Socket, tube
20206C L7 Coil, B.C. Oscillator 790108 Socket, lamp
79005 Socket, pickup
29318-A Loop Antenna 83103 Speaker, 6” x 9”7 oval
32012 Cord, A.C. 6 83302 Speaker, 6” round
340188 (Cloas, 1o 86001A  S2 Switch, band
38056 Dial, stationized 86704 Switch, radio-phono
38068 Dial, eastern 89008C T1 Transformer, power, 771
40003 Cord, dial drive 89018A T1 Transformer, power, 771X
40114 Drive, planetary 89402 T2 Transformer, output, 771 (8,000 ohm
ABB2015-C Knob, brown (3) to 3.2)
AL52015 Knob, ivory (3) 89410B T2 Tran?;f(él;mer, output, 771 (8,000 ohm
to 3.
ISR L9 1o () 89405F T2 Transformer, output, 771X (5,000
AL52032 Knob, ivory (1) ohm to 3.2) 1
54001 Lamp, dial (0.25 amp.) 86703 Switch, slide, 771X
67022 Pointer assembly 65047D Piate, switch, 771X
*R-13 is shown on schematic as 5§ megohms. 3 megohm is
63038 Decal, broadcast-—short wave proper control, —J
e R ﬁ
©Jonn F. Rider
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PACKARD-BELL COMPANY
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[HODEL 881

ALIGNMENT PROCEDURE

Alignment Procedure consists of the 5 steps outlined in the
Alignment Chart.

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

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

It will be noted that all alignment trimmers are accessible
without removing the chassis from the cabinet.

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

[V Tanis S

ALIGNMENT CHART

|
CONNECT TEST ADJUST
STEP TEST OSC. 0OSC. POINTER |FOR MAX.
TO SETTING | SETTING | OUTPUT
1 Mixer Grid i
& Grd. (.01 455 KC 540 KC Trimmers
Mifd Cap.) A, BC&D
2 Eandard I Trimmer E
Test Loop* | 1620 KC | 1620 KC | to 1620 KC
3 Standard Rock Trimmer H
Test Loop* 600 KC Variable to 600 KC
4 Standard Trimmers
Test Loop* 1500 KC 1500 KC F&H

5 Repeat Steps 2, 3 & 4

*NOTE: Hazeltine Test Loop No. 1150 (or reasonable sub-
stitute).

—
TRIMMER G PHONO.
l ANT. TRIMMER MOTOR
TRIMMER F
R.F. TRIMMER

@ @ iTRIMMER E

ANTENNA 0SC. TRIMMER
PLUG
‘& MIKE ‘
.a .@ SPEAKER
L
CUTTER
18T LF. znl.r. ©
2 POWER
PHONO. TRANS.
@-TRIMMER H/Z TRIMMERS L LTRIMMERS ©
600 PADDER ALB C &D

TRIMMER LOCATION

RECORDING HEAD PRESSURE

The proper recording head pressure is 114 oz. Adjustment
of this pressure is made by turning the sm?.lT screw on the to
of the recording arm. This adjustment is very critical an
should be made in quarter turns. TURN THE SCREW
CLOCKWISE TO INCREASE THE CUTTING DEPTH
and COUNTERCLOCKWISE TO DECREASE THE CUT-
TING DEPTH. . .

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

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
LF. (brown lead). Connect the leads of a vacuum tube volt-
meter to the point indicated on Figure 4, Schematic Diagram,

PACKARD-BELL COMPANY

and ground. The voltage at this point should be approximately
a minus 2.25 volts.

BRIEF DESCRIPTION OF COMPRESSION CIRCUIT

. One diode section of the 6H6 serves as the compressor rec-
tifier. The compression system is automatic, and is in the cir-
cuit on both record positions. A portion of the output voltage
lgsiae;[ctlﬁed by the 6H6 and varies grid bias of the first audio,

SPECIAL SERVICE INFORMATION
Stage Gain Measurements:

Measurements taken with volume and tone controls maxi-
mum.—AVC shorted out.

Standard Output . 50 milliwatts

Dummy Antenna . . . 200 Mmf.
Antenng postto R.F. grid . . . . . 7X at 1000 KC
R.F. grid to Converter grid . . . . . 7.6X at 1000 KC

Converter grid to 1st LF. grid . . .
1st LF. grid to 2nd Detector
Overall Audio Gain

. 66X at 456 KC
. 67X at 4566 KC
. . 320X at .5 watts 400 cycles

OSCILLATOR CATHODE VOLTAGES:

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

1600 KC . . . . . .. 2.15 volts AC
1000KC . . .. . .. 2.0 volts AC
600KC . . . . ... 2.2 volts AC

D.C. RESISTANCE MEASUREMENTS:
1st and 2nd LF. Coils:

Primary . . . . . . 17 ohms
Secondary . . . . . 17 ohms*

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

Oscillator Coil:

Primary . . . . .. 1 ohm

Secondary . . . . . 6 ohms
Antenna Coil:

Start to finish . . . . 12.2 ohms

Start totap . . . . . 10.5 ohms
R.F. Coil:

Primary . . . . . . 58 ohms

Secondary . . . . . 4.2 ohms

NOTICE: The D.C. Resistance measurements on all coils are

subject to a 20% tolerance due to the variation of
winding methods.

SOCKET VOLTAGES

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

[}
6v6-GT/G 6507 8SK7

0
() 0.

6sA7 87 58
NN vAC

SOCKET VOLTAGES

——
= . —
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PACKARD-BELL COMPANY MODEL eszih

LIGNMENT PROCEDURE
ALIGNM HOW TO CHECK COMPRESSION VOLTAGE

Alignment Procedure consists of the 5 steps outlined in the Turn the Selector Switch to Radio Record position. Feed a

Alignment Chart. 1 volt (RMS) 1000 cycle signal into the diode return of the 2nd

] LF. (brown lead). Connect the leads of a vacuum tube volt-

Connect the test oscillator leads to the mixer grid and ground meter to the point indicated on Figure 4, Schematic Diagram,

in series with an .01 Mfd. capacitor (dummy load) for step No. and ground. The voltage at this point should be approximately
,1, LF. Alignment. Upon completion of this step “Rock’ the a minus 2.25 volts.

variable condenser to assure that the I.LF.’s have been aligned
to the correct frequency. Output should remain constant for

any setting of the variable condenser. SPECIAL SERVICE INFORMATION

U . 3 o T " b Stage Gain Measurements:

se the Hazeltine Test Loop No. or a reasonable sub- easur : .
stitute for the balance of the alignment. Place the test loop mlﬁin.__ A%%e:lfgr::é{e:utv.n th volume and tone controls maxi
about two feet from the receiver loop in a vertical position. Standard Output. . . . 50 milliwatts
e £ Tty ol o 5 ) 7 Dummy Antenna 200 Mmf.

It wi noted that all alignment trimmers are accessible .

without removing the chassis from the cabinet. Antenna post to R.F. grid . . . . . 7X at 1000 KC
R.F. grid to Converter grid o 7.6X at 1000 KC

IMPORTANT NOTICE: Make certain that each alignment Qonverter grid to It L¥. grid , ., , . s

geppisibneRuitBlabuini mum npu i enatt Overall Audio Gain . . . . 320X af 0.5 watt 400 cycles
ALIGNMENT CHART OSCILLATOR CATHODE VOLTAGES:

Measured at 117 volts AC line voltage with AC vacuum tube

voltmeter, input loading above 10 megohms.
CONNECT TEST ADJUST
STEP TEST OSC.| OSC. | POINTER |FOR MAX. 1600KC . 5 . w .. 2.16 volts AC
TO SETTING | SETTING | OUTPUT 1000KC . . .. ... 2.0 volts AC
1 Mixer Grid . 600KC . . .. ... 2.2 volts AC
frd L0 | 4BEKC | B0 KC | Tommers, D.C. RESISTANCE MEASUREMENTS:
1st and 2nd LF. Coils:
2 Standard Trimmer E Primary . . .. .. 17 ohms
Test Loop* 1620 KC 1620 KC | to 1620 KC Secondary . . . . . 17 ohms*
3 Standard Rock Trimmer H *NOTE: To obtain the true reading of the secondary of the
. Y 2nd LF. Coil, it must be removed from the can.
Test Loop 600 KC Vsl Go GO 40 This is because of the 47K resistor inside the can.
4 Standard Trimmers
Test Loop* 1500 KC 1500 KC F&H Oscillator Coil:
- Primary . . . .. . 1 ohm
§ Repeat Steps 2, 3 & 4 Secondary . . . . . 6 ohms
Antenna Coil:
*NOTE: Hazeltine Test Loop No. 1150 (or reasonable sub- Start to finish . . . . 12.2 ohms
stitute). Start totap . . . . . 10.5 ohms
! ANT TRAMER woTox R.F. Coil:
STRIMMER F h Primary . . . . . . 68 ohms
o N Secondary . . . . . 4.2 ohms

© © iramuen 3

ANTENNA OSC. TRIMMER
PLUG

NOTICE: The D.C. Resistance measurements on all coils are
. subject to a 209, tolerance due to the variation of
MK

<@
3 winding methods.
sve
& o
SPEAKER SOCKET VOLTAGES

*. CUTTER ) All D.C. voltages measured with a vacuum tube voltmeter
from socket contacts to chassis.—A.C. voltages measured with

©
] 197 .r. 280 LF a 1000 ohms per volt A.C. meter from socket contacts to chassis.
o? N @ o —Volume and tone controls maximum.—Switch in Radio
Z PHONO. ' Receive position. No signal. 117 volts A.C. line. All voltages
@-TRIMMER H/ZTriMmers L—LTriMmERs © shown are positive D.C. unless otherwise noted.
600 PADDER ALS Cc8o

TRIMMER LOCATION

RECORDING HEAD PRESSURE

The proper recording head pressure is 1}{ oz. Adjustment
of this pressure is made }I)‘y turning the smp,ﬁ screw on the top
of the recording arm. This adjustment is very critical and
should be made in quarter turns. TURN THE SCREW
CLOCKWISE TO INCREASE THE CUTTING DEPTH
and COUNTERCLOCKWISE TO DECREASE THE CUT-
TING DEPTH. . .

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

BRIEF DESCRIPTION OF COMPRESSION CIRCUIT

. One diode section of the 6H6 serves as the compressor rec-
tifier. The compression system is automatic, and is in the cir-
cuit on both record positions. A portion of the output voltage

is rectified by the 6H6 and varies grid bias of the first audio,
6SF7. &n -SOCKET VOLTAGES
—————— |

©John F. Rider
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PACKARD-BELL COMPANY

GENERAL INFORMATION

Model 1068 is a PhoOcord console with a two band super-
heterodyne receiver. This model employs ten tubes and a
permanent magnet speaker. . . .

Listed below are some of the features contained in this
Model PhonQOcord.

1. Two band superheterodyne receiver.

2. Automatic Home Recording with Public Address

System.

3. Phonograph with automatic record changer.

4. Volume Expansion.

5. Volume Compression for Home Recording.

6. Low Level Dynamic Bass Boost.

The output of the microphone and radio on Mixed Pro-
gram Record may be regulated by varying the controls on
the top of the chassis. (See Figure 2, Trimmer Location).

An early run of this model utilized a 20 Mfd. filter (C18)
in the input voltage instead of a 40 Mfd.

Electrical Rating:

Line Voltage . . . 110-120 volts 50-60 cycle AC

Power Consumption . . . 106 watts
Tuning Frequency Range:

Standard Broadcast . . . 540 to 1620 KC

Short Wave . . . 6 to 18 MC
Intermediate Frequency:

455 KC
Electrical Power Qutput:

Undistorted . . . 3.5 watts

Maximum . . . 6 watts
Loudspeaker:

Type . . . Permanent Magnet

Outside Cone Diameter« . . 10”
Voice Coil Impedance . . . 3.2 ohms at 400 cycles
Magnet Rating . . . 6.8 Oz. Alnico §

MODEL 1063

Tubes:
Tube Function
6SK7 R.F. Amplifier
6SA7 Frequency Converter
6SK7 LF. Amplifier
6SF7 2nd Detector & Expansion Amplifier
6H6 E};{){a}résion Rectifier & Delayed Audio
6SQ7 Microphone Amplifier
6SF7 1st Audio Amplifier
6H6 Compression Rectifier
6V6-GT/G Power Amplifier
5Y3-GT/G  Rectifier

SPECIAL SERVICE INFORMATION
STAGE GAIN MEASUREMENTS:

Measurements taken with volume and tone controls max-
imum. — Band Switch in Standard Broadcast position.
— Push Button Switch in Radio Receive position. — AVC
shorted out.
Standard Output . . . 50 milliwatts
Dummy Antenna . . . 200 Mmf.
Antenna Grid to R.F. Grid . . 6X at 1000 KC
R.F. Grid to Converter Grid . . . 12.5X at 1000 KC
Converter Grid to 1st LF. Grid . . . 6iX at 455 KC
1st .F'. Grid to 2nd Detector . . . 120X at 455 KC
Overall Audio Gain . . . 620X at 1 watt 400 cycles

OSCILLATOR CATHODE VOLTAGES:

Measured at 117 Volts AC line voltage with AC vacuum
tube voltmeter input loading above 10 megohms.

1620 KC . . . 8.4 volts AC
1300 KC . . . 3.2 volts AC
7560 KC . . . 8.2 volts AC
5560 KC . . . 8.7 volts AC

D.C. RESISTANCE MEASUREMENTS:

LF. COILS
1st LF. 2nd LF.
Primary ... 17 ohms Primary ... 17 ohms
Secondary ... 17 ohms Secondary .. 17 ohms*

*NOTE: To obtain the true reading of the secondary of
the 2nd LF. coil it must be removed from the can.
This is so because of the 56,000 ohm resistor in
series with the AVC lead inside the can.

OSCILLATOR COILS

Broadcast Short Wave
Primary ...1 ohm Start to Finish . . 4 ohms
Secondary ... 6 ohms Start to Tap ... 2 ohms

ANTENNA COILS

Broadcast Short Wave
Start to Finish . . 12.2 ohms Start to Finish . . .25 chms
Start to Tap . .. 10.50ohms Start to Tap ... .. 20 ochms
R.F. COILS
Broadcast Short Wave
Primary ... 58 ohms Primary . . . 5.5 ohms
Secondary . . . 4.2 ohms Secondary ... .2 ohms

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

©John F. Rider
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ALIGNMENT PROCEDURE

Alignment procedure consists of the 7 steps outlined in
the Alignment Procedure Chart.

Connect the test oscillator leads to the mixer grid and
ground in series with an .01 Mfd. capacitor (dummy load)
for step No. 1, LF. Alignment. Upon completing this step
“Rock” the variable condenser to assure that the I.F.s have
been aligned to the correct frequency. Output should re-
main constant at any setting of the variable condenser.

Use the Hazeltine Test Loop or a reasonable substitute
for the balance of the alignment. Place the test loop about
two feet from the receiver loop in a vertical position.

It will be noted that all trimmers are accessabla without
removing the chassis from the cabinet.

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

ALIGNMENT CHART

CONNECT TEST ADJUST
{ TEST OSC. 0SC. POINTER FOR MAX.
| TO SETTING SETTING OUTPUT
STEP
1 Mixer Grid Trimmers
& Grd. 455 KC 540KC A,B,C&D
2  Standard* Trimmer F
Test Loop 1620 KC 1620 KC to1620 KC
3 Standard* Trimmer G
Test Loop 600 KC 600 KC to600KC
4  Standard* . Trimmers
Test Loop 1500 KC 1500 KC I1&1J
5 REPEAT STEPS 2, 3, & 4
Standard* Trimmer E
Test Loop 18 MC 18 MC to 18 MC
7  Standard* Trimmers
Test Loop 15 MC 15 MC K & H

PACKARD-BELL COMPANY

MODEL 1063

No signal.

117 volts A.C. line voltage.

Band switch in standard broadcast position.

All voltages shown are positive D.C. unless otherwise
noted.

All voltages measured from socket contacts to chassis.
D.C. voltages measured with a vacuum tube voltmeter.
A.C. voltages measured with a 1000 ohm per volt A.C.
meter.

Volume and tone controls maximum.

5Y3-GT-G 6V6-GT-G

*NOTE: Hazeltine Standard Test Loop No. 1150 or a
reasonable substitute.

H= SW.ANTENNA TRIMMER

B.S.
RF TRIMMER
: - - |5w. 05C.
"\ TRIMMER
g / -—F - | B.C. OSC.
TRIMMER
*/q 1~ BC.ANTENNA TRIMMER -G - | BC. PADDER
s o2e| @) e
1O N~ © Mo

2ND ILF.

B
& F
[;ADIO

IST ILF

@

MIC. MIXER CONTROL
]

OUTFUT
TRANSFORM.
]

Trimmer Location

MIXER
CONTROL

POWER

TRANSFORM,

Socket Voltages

BRIEF DESCRIPTON OF EXPANDER
AND COMPRESSOR CIRCUITS:

V7, 6SF7 and V6, 6H6 embrace the expansion circuit.
Referring to Figure 3, Schematic Diagram, it will be noted
that expansion is in the circuit only when the “Phono” or
“Radio Receive” buttons are depressed. V7, 6SF7, serves
as the 2nd detector and expansion amplifier. V6, 6H6
functions as the expansion rectifier in one diode section and
furnishes delayed audio AVC in the other diode section.
V8, 6H6, functions as the compressor rectifier.

HOW TO CHECK EXPANSION VOLTAGE:

Feed a 1 volt (RMS) 400 cycle signal into the phono
input plug. Make certain the Phono Button is depressed.
Connect the leads of a vacuum tube voltmeter* to the
location indicated on Figure 3, Schematic Diagram, and
ground. The voltage at this point should be between 3 and
4 volts positive D.C. As a cross check measure the cathode
voltage of V4, 6SF, which should read about 5 volts D.C.
The expansion voltage should be about 1 volt less.

HOW TO CHECK COMPRESSION VOLTAGE:

Depress the “Radio Record” button. Feed a 1 volt (RMS)
400 cycle signal into the diode return of the 2nd I.F. (brown
lead). In the same manner outlined in the preceeding para-
graph, measure the compression voltage, which should be
a minus 2 to 3 volts.

*VTVM: Input loading above 10 megohms.

© John F. Rider
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[fopzL 1063 PACKARD-BELL COMPANY
PART REF. PART REF.
NO. SYMBOL DESCRIPTON NO. SYMBOL DESCRIPTON
10505A Assembly, switch arm 54001 Lamp, dial: bayonet base
10506B Assembly, pointer 57004 Microphone with cable
10512 Assembly Kit, chassis 57005 Microphone handle
10513 Assembly Kit, record changer 57006 Microphone base
11013A Arm, switch 58004E Automatic record changer
11014 Arm, stop 59001 Needle, phono: permanent sapphire
18032A Bracket, compartment light 59002 Needle, cutter
18081 Bracket, reject stop 63026 Pick-up cartridge
18039A Bracket, p}nnetnry 64006 Escutcheon pin
18043C Bracket, dial 65004E Plate, dial
18068 Bracket, changer shipping 65028B Plate, mounting
21045-1 Cabinet Back, right 66001 Plug, pin
21045-2 Cabinet Back, left 66004 Plug, pin
CU-21045 Cabinet, radio: natural mahogany 66013 Plug, microphone
BN-21045 Cabinet, radio: dark mahogany 67013A Pointer, cutter stop
BG-21045 Cabinet, radio: walnut 68073 PhonOcord playhouse
23500C ClA, B & C Capacitor, variable: 3 gang with pulley 68142 Decal, push buttons
23400A C2-1 Capacitor, trimmer: dual 30 Mmf. 68144 Instruction sheet, F-M
C2-2 68109 Instruction Book
C2-3 £9005 Pulley, drive: 60 cycle
C2-4 89007A Pulley, drive: 50 cycle
! gg_s 73055 R}-l Resistor, carbon: 2.2 megohms, 20%, Y5 watt
i -6 R1-2
23228 23-1 Capacitor, mica: 220 Mmf. 20% 73017 llg-; Resistor, carbon: 220 ohms, 10%, 15 watt
3-2 K
23402 Cc4 Capacitor, padder: 300 to 800 Mmf. 73026 R3 Resistor, carbon: 1200 ohms, 10%, Y watt
23225 ((::gl Capacitor, mica: 47 Mmf. 20% 73053 ll!t:-l Resistor, carbon: 1 megohm, 20%, /: watt
-2 -2
C5-3 R4.3
23006 gg-l Capacitor, paper: .01 Mfd. 200 volt 73041 %5-1 Resistor, carbon: 22,000 ohms, 10%, 12 watt
-2 5-2
Cé-3 73127 R6 Resistor, carbon: 5600 ohms, 10%, 2 watt
C6-4 73049 R7-1 Resistor, carbon: 220,000 ohms, 20%, 1, watt
23207A Cc7 Capaictor, mica: 4900 Mmf. 5% R7-2
23010 Cs8-1 Capacitor, paper: .05 Mfd. 600 volt R7-3
C8-2 R7-4
C8-3 R7-5
23017 gg-; Capacitor, paper: .05 Mfd. 200 volt g;-g
C9-3 73042 R8 Resistor, carbon: 27,000 ohms, 10%, 13 watt
C9-4 73060 R9-1 Resistor, carbon: 56,000, 10%, Y, watt
23004 C10-1 Capacitor, paper: .005 Mfd. 600 volt R9-2
C10-2 73057 R10-1 Resistor, carbon: 4.7 megohms, 20%, Y; watt
C10-3 R10-2
23019 c1 Capacitor, paper: .1 Mfd. 200 volt LR
C12-1 Cnpncit«gl, mica: 160 Mmf. (Part of 2nd LF. R10-5
oy Resembly) 73051 Ril-1 Resistor, carbon: 47,000 ohms, 20%, 5 watt
23001 gllg-; Capacitor, paper: .001 Mfd. 600 volt l}g{:ﬁ
- R R11-4
23007 C14-1 Capacitor, paper: .02 Mfd. 600 volt R11-5
g}::; 73054 l}gg-; Resistor, carbon: 1.5 megohms, 20%, 1, watt
Cl4-4 73076 R13-1 Resistor, carbon: 56,000 ohms, 10%, 1 watt
23020 C15-1 Capacitor, paper: .2 Mfd. 400 volt R13-2
C15-2 ) 73126 R14 Resistor, carbon: 1500 ohms, 10%, 2 watt
24006 C16 Capacitor, electrolytic: 25 Mfd. 25 WV 73022 R15 Resistor, carbon: 560 ohms: 10%, Y, watt
23002 C17 Capacitor, paper: .002 Mfd. 600 volt 73077 R16 Resistor, carbon: 180 ohms, 10%, 2 watt
24030 C18 Capacitor, electrolytic: 40 Mfd. 450 WV 73907 R17 Resistor, wire wound: 2500 ohms, 10%, 5 watt
24002 C19-1 Capacitor, electrolytic: 10 Mfd. 450 WV 73120 R18 Resigtor, carbon: 1000 ohms, 10%, 2 watt
C19-2 73047 R19-1 Resistor, carbon: 100,000 ohms, 20%, 1, watt
24001 C20 Capacitor, electrolytic: 20 Mfd. 450 WV 13037 2;2'2 2 . 1
2 21 C itor, mica: 3 esistor, carbon: 10,000 ohms, 10%, 3 watt
Z:ng gzz.l C::::;t:: m;c:r.loé)o:i;ni:dlg?; volt 73030 R21 Resistor, carbon: 2700 ohms, 10%, !, watt
3ot » paper: . J 25800 R22-1 Control, mixer: 500,000 ohms
C22-3 R22-2 B .
2A&B C itor, . . . 25500A R23A, B & CControl, volume: 3 section: section A-1
23901 C n'a:::;lonc'a;::per 2 X .006 Mfd. 600 volt (in {3"*5'0‘(',“5'56 Sﬁction B.2 megohms, Section
. -500, ohms
92194 L1 Loop Antenna, 18’ of 300 ohm twin lead 25507 R24 Control, tone: 3 megohms, with AC switch
29400A L2 Coil, antenna: standard broadcast 73025 R25 Resistor, carbon: 1000 ohms, 109, ', watt
29401A L3 Coil, antenna: short wave 73033 R26 Resistor, carbon: 4700 ohms, 10%, %, watt
29101A L4 Co!l, R.F.: short wave 73020 R27 Resistor, carbon: 390 ohms, 10%, Y4 watt
29102A L5 Co!l, R.F:.: standard broadcast 73903 R28 Resistor, wire wound: 15 ohms, 10%, 1 watt
29201A Lé Cofl, oscillator : short wave 73910 R29 Resistor, wire wound: .5 ohm, 10%, 1 watt
29205A L7 Coil, oscillator: standard broadcast 73039 R30 Resistor, carbon: 15,000 ohms, 10%, 1 watt
29004D L8 Coil, 1t LF.: 455 KC 73045 R31 Resistor, carbon: 47,000 ohms, 10%, 13 watt
29007 LS Coil, 2nd L.F.: 455 KC 77013B Shaft, switch arm
32003C Cord, A.C.: &’ 78008A Shield, microphone plug
32015 Cord, A.C.: 2V’ 78031A Shield, compartment lamp
36024 Cutter cartridge 79002 Socket, tube: 8 prong octal, wafer type
38042 Dial Scale, stationized 79004 Socket, microphone
38043 Dial Scale, export 79005 Socket, speaker & cutter
40101C Drive, planetary 79007 Socket, phono motor
41012-CU Escutcheon, dial: mahogany 790108 Socket, dial lamp: bayonet base
41012-BG Escutcheon, dial: walnut 79023 Socket, loop leads
41012-BN Escutcheon, dial: dark mahogany 79033 Socket, compartment lamp
CU-52019A Knob, control: natural mahogany 83701A Speaker, 10” permanent magnet
CU-52020A Knob, control: natural mahogany 84001 Spring, push button knob
BG-52019A Knob, control: walnut 84028 Bpring, dial cord
BG-52020A Knob, control: walnut 86001A sl 8witch, rotary: 3 section, band switch
BN-52019A Knob, control: dark mahogany 86301 S2 Switch, push button
BN-52020A Knob, control: dark mahogany 86802A Switeh, micro: (part of automatic cutter stop)
AB-52023 Knob, push button: brown, (ne spring) 89409D T1 Transformer, output
AP-52024A Knob, push button: tan, (no spring) 89006 E T2 Transformer, power
52026 Knob, automatie stop 89015 Transformer, step down

© John F. Rider
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PHILCO CORP.

TRCUBLE-SHOOTING PROCEDURE

In this manual, the receiver circuit is divided into four sectlions,
as shown in fiqure 1. One test point is designated for each
section, as shown in fiqure 2. Normal indications, secured when
checking these points, eliminate the section under test as a source
of trouble. Isolation of the faulty part is accomplished by testing
in the order shown in the sectional test charts. A high-quality
signal generator and voltohmmeter and a 6.3-volt d-c power
‘source are required. The voltage readings shown were taken
with a 20,000-ohms-per-volt meter.

To localize trouble, connect the receiver to the 6.3-volt d-c

power source, and turn the receiver volume control to maximum:
see that all tube filaments are lighted: then proceed in the order
given in the following chart. When abnormal indications appear,
make voltage and resistance checks of the circuit under test.
Remedy any defect encountered before proceeding with the
next step.

IMPORTANT

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

TESTS TO LOCALIZE TROUBLE TO ONE SECTION

SECTION TEST NORMAL RESULTS
1 Measure voltage between point 1 and chassis (8-). 46 volts,
2 Apply audio signal between point 2 and chassis, through a condenser {.01 to .25 mf.). Loud, clear signal
from speaker.
3 Apply a modulated rf signal {455 kc¢.) between point 3 and chassis, through a condenser Loud, clear signal.
(.01 to .25 mf.).
4 Turn tuning condenser to half-meshed position. Apply a modulated rf signal between Loud, clear signal.
point 4 and chassis, through a condenser (.01 to .25 mif). Tune signal generator uniil the
signal is heard in the specker.

TESTS TO ISOLATE TROUBLE WITHIN SECTION 1

Make all measurements for this section with a volt-ohmmeter,
using the applicable d.c¢ range. All voltages given in this manual
are average, and were taken with 6.3 volts d-¢ input to the power
supply; the volume control was set at minimum, and the tuning-
condenser plates were fully meshed.

WARNING: If the 7Y4 rectifier is found to be defective, check
the main filter condenser, C105, for shorts before inserting a new
tube. If the vibrator is found to be defective, check Cl104 for a
short before inserting a new vibrator.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
A to B- 125 volis Defective 7Y4, VB100, T100, C104, or C105A.
C to B— 90 volis Detective C105B or R102,
D to B—- 70 volts Defective R104 or C303 (shown in Section 3).
E to B 46 volts Defective R103 or C406 (shown in Section 4).

1100

Lais)

Section 1 schematic.

MODEL UN6-100

L102
= 4wy RI03 ‘
LESS THAN v 15,000
S100 (PART OF R200) 1OHM
- LA B RECTIFIER
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Bottom view, showing Section 1 test points,
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FODEL T./%6-100 PHILCO CORP.

TESTS TO ISOLATE TROUBLE WITHIN SECTION 2

For all tests in this section. use an audio signal. Connect the generator output lead through a condeanser (.01 to .25 mf) to

the test points indicated: connect the ground lead to the receiver chassis (B—). Set the receiver volume control at maximum, and adjust
the signal-generator output for a loud, clear signal.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
F to B— Loud. clear signal. . Defective 7A5. T200. LS20C, C201, C202, C203, R204. or R205.
G 10 B— Loud, clear signal. Open C201.

H to B— Clear signal, much louder than preceding test. | Defective 7BS, R201. or R203.

J to B~ Loud, clear signal. Defective C200. R200 (rotate R200 through its entire range for

complete check) or Z301 (shown in section 3).

786 2ND DET. .
15T AuDIO Ave =t
3 0

*$r200
£ 350,000

:
=
2

22

SPEAKER
FIELD

Seion 2 schematic.

Bottom view, showing Section 2 test points.
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= — PHILCO CORP. — HODEL UN6-100

TESTS TO ISOLATE TROUBLE WITHIN SECTION 3

For cll tests in this section, use a modulated 455-kc. signal. Connect the generator output lead through a condenser (.01 to .28
mf.) to the points indicated: connect the ground lead to the receiver chassis (B-).

Set the receiver volume control at maximum, and
adjust the signal-generator output for a loud, clear signal.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
K to B— Loud, clear signal. Defective 7A7. Z301, C302. R300. or C406 (shown in Section 4).
L to B- Loud, clear signal. Defective or misaligned 2300.
o Z300 7A7 I 0V 2 |
[og-=5n ® - " 77
|
l <T < Q1 Q »‘-46\/. 2
o o
37 S 5 783 5
K Q © o
i
|
o e - = = — p—— C30/8 A
_ 250 MMF  **
. _
e= C IO
iz.os MF
G s
Qo 4% 3 . redl,

/

Bottom view, showing Section 3 test pointa. TP12750

© John F. Rider
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MODEL UN6-100 PHILCO CORP.

TESTS TO ISOLATE TROUBLE WITHIN SECTION 4

1. Set the volume control at maximum. Rotate the tuning Ahsence of voltage at any point indicates that the oscillator is
condenser through its entire range. Any scraping noise from the not functioning. If this is the case, check the components listed
speaker indicates bent plates, or dirt between plates or on wiper in the first test below.
contacts. Remedy such conditions before proceeding further.

2. Attach the positive lead of a 20,000-ohms-per-volt meter to 3. Connect the signal-generator output lead through a conden-
point ‘'S, and the prod end of the negative lead through a 50.000- ser (.01 to .25 mi.) to the points indicated: connect the ground
ohm resistor to point R. Set the meter on a 10-volt or similar lead to the receiver chassis. Usinz a modulated sicnal, tune the
range, and rotate the tuning condenser through its entire range. generator and receiver to 1000-kc., and proceed as below.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

M to B— Loud. clear signal Defective 7B8, T400, C403, C403A. C405, C407, C408. C409, R401,
R402, or R403.

N to B Loud. clear signal. Open C407.

P to B— Clear signal. louder than preceding test. Defective 7A7, L401, C403, or R400.

Q to B Loud, clear signal. Defective L400, L401, C400, C401, or C402.

LESS THAN
| OHM

R400 SR40/
10,000 %22,000

(S

|05 MF |

= (

R
Section 4 schematic.

Bottom view. showing Section 4 test points.

® John F. Rider
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PHILCO CORP. MODEL UN6-100
SPECIFICATIONS
CIRCUIT............ ...Six-tube, superheterodyne
FREQUENCY RANGE ... ..550 to 1600 kc.
INTERMEDIATE FREQUENCY. .. . ...485 ke
POWER INPUT 6.3 volts, 5.8 amperes, d.c.
PHILCO TUBES USED. ... . ... .7A7(2), 7B8, 7B6, TAS5, 7Y4
AERIAL . Philco universal auto radio type
e 3" ) Symbol designations used in the
l-w 13 q N
4 St 6 schematics and parts list are as
b:\-—————-———d.r) 1420 -———-—-r‘{ follows:
= C—condenser
4 F—fuse
. I—pilot lamp
NS 2%'?'8'\7)%1 L—choke or coil
NN LS—Iloud speaker
\ R—resistor
VA S—switch
\\ P T—transformer
\\\ e - VB—rvibrator
- Z—electrical assembly
NOTE: Parts marked with an
asterisk (*) are general replace-
g—— 45-1420 { s ment items, and the part numbers
45- |azo - will not be identical with those
//// used on factory assemblies. Use
\// only the “Service Part No.”
Drive-cord installation details. TPA273R shown in the parts list when
ordering replacements.
SECTION 1 MISCELLANEOUS
Reterence No. Description Service Part No. Description Service Part No.
C100 gongenser, 250 mmi. 60-10245307% ‘A’’-lead assembly 770217
C101 ondensger, .5 mf. . re61-0137% o A
C102  Condenser, 250 mm. | 60-10245307¢ Dushing, pointer . AT
C103 Condenser, .5 mf. . 61-0137% Clamp, vibrator 57.1637FA3
C104 Condeaser, .015 mif. .. ... 61-0138* . . . . .
C105 gondgnnr,m;leclrolytic, f1()-10-2() mi. . 61-0068* Clip, coil mounting (oscillator) 28-5002F Al
105A: condenser, 10 mf. . .. = Part of C105 A Y -
C105B: condenser,’ 10 mf. Part of C105 Cood Jdeikell(2oofapech) 43-1420
F100 Fuse .--45-2559* sl window parts
1100 Lamp, pilot . . .34-2039% Cli
L100  Choke, “A”. . .. 322477 iD, brass o 28-3445
L101 g:o:e. v'ibra(or - 65-0204 Rivet 1W36671FA4
L102 oke, A’ .. Py R L 32.2477
R100  Resistor, 220 ohms . c61224300r " indew, sins 220501
R101 Resistor, 220 ohms 66-1224340* Dial and frame assembly
R102 Resistor, 2,700 ochms 66-2274340* Dial 55-1200
R103 Resistor, 15,000 ohms . ..66-3153340% F
lsno4 lsmmor, 2,200 ohms 66-2223340% FAMe 57-1399FA3
i 100 witch Part of R200 F lead b
T100 Tranaformer, power 65-0404* e e asse-m i 72:0235
VB100 Vibrator 83.0026* Grommet, tuning condenser mounting . 27-4596
SECTION 2 Housing assembly
C200 Condenser, .004 mf. 61-0179% Connector, a“‘ial 57-0591FA3
C201 go:gemer, .01 mf. e 61-0120% Cover, tube side 76-1702
C202 ondenser, 20 mf, .. Part of C105 C bl iri i :
C203 Condennr: .03 mi C 61.0119% S:r"ﬂ' ﬂ:um y, wiring side 77-0561F]22
L200 Speaker, field . .Part of LS200 w; front cover IW21813FA3
J lﬁgozgo H akul ) — = 73-0027* Screw, side cover WI1586FA3
- * -
R201 Re::::gr', vlosu::é’ 0, 000 ohms o= 6&(?1752(3’33‘ Knob, tuning control and volume control . 770765
ﬁlz’g';’ ﬁués(m, 522(” ol:&e)!s " 66-5224340* Mounting parts kit
esistor, K ohms o 66-4223340%
R204  Resistor, 470,000 ohms . 66-4474340* Bolt, bracket-to-cap 1W16117FA3
R205 Resistor, 190 ohms 66-1193340% Bracket, set mounting .. 57-0812FJ22
T200 Transformer, output .. _Part of L5200 Lockwasher, bracket-to-set - - -.1W57223FA1
SECTION 3 Lockwasher, bracket-to-set _ 1W24516FA1
C302  Condenser, .05 mf. P 61.0122% Lockwasher, bracket-to-set 1W32403FA1
C303  Condenser, .05 mf. 61-0122% Nut, bracket-to-set . e 1W21291F A3
%i%?) .lll."’“';’" 200 ;‘h““f 66»162503;;(;“ Nut, front mounting . = . U1532FA3
ransiormer st 1 . S - -tO-:
giOOA con:‘.lenur, trimmer ..Part of Z300 :rew, ‘b"clke‘ (o se; 1;/”510FA3
300B: condenser, trimmer . ..Part of Z300 rew, front mounting .-1W13212FA3
Z301 Transtormer, 2nd i-f Lo e 650192 Pilot lead assembly
C301A: condemer, trimmer . Part of Z301 ; 76-1703
C301B: condenser, 250 mmf. _Part of Z301 ls):’"“" = ak == i 37-1940FCP
rew, speaker mounting ... . ..1W12922FA3
SECTION 4
C400  Condenser, .01 mf. . .. [ 610120+ Shafts tuning o 57 0802EA03)
G401 Condenser, wrimmer 63.0030+ Socket, tube ... ..27-6128°
402 ndenser, .05 mf, 61.0122* Soeket, vibrator . . y » *
C403 Condenser, tuming . e 63-0028 Socket'auembly pilot lam 7 '1: 6153
C403A: condenser, trimmer . Part of C403 P M P o 3 -0342FA3
€405 Condenser, .05 mi. 61.0122+ Spring, drive cord (music wire) .28-8245
gzg Congemer. 05 mi. f pis .61—0122: Spring, drive cord (spring wire) i, 28-8751
ndenser, 100 mmf. .. ..60-10105407' H q q q
Cios g:ndenur: 100 mmf. . 60-10105407* :"""g'b""“ lamp (music wire) .57-0701
09 8 mmf. _ __ - -.60- trap, back . 28 b
L400 Coil, lute.nna choke anembly - ' . ] ZBSR08ERS
L401 Coll, antenna ... o - ....63-0196 Suppression kit
5300113 ﬁ""“’" 10,000 ohms . e 66-3103340* Condenser, interference Aflter — .....30-4007
esistor, 22,000 ohms . e e 0 3223340 i istril
R402  Resistor, 200 ohms T 66-1203340% Resiator Mistz buton 33-1196
R403 Resistor, 100,000 ohms _. . . 66-4103340% Washer, tuning shaft 1W52353FA3
T400 Transformer. oscillator .. SE——— 5 21 2 )
©John F. Rider
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ILCO PAGE 18-9
PHILCO CORP. MODEL UN6-550|
i
i
SPECIFICATIONS
(0} 1: (0] 1} § pouw e .....Six-tube, superheterodyne
FREQUENCY RANGE......n 550 to 1580 kc.
INTERMEDIATE FREQUENCY EEp——— L T
POWER INPUT.... ..o ...B.3 volts, 8.3 amperes, d.c. (with speaker connected)
PHILCO TUBES USED.. ... 7A7(2), 7B8, 7B6, 7CS5, 7Y4
BERTAL... ... coserrrisiesesoersf o8s30t P 2 Philco universal auto-radio type
e | =
ION 4 oo | (Y
39y SECTION 3 ) |« &
ANTENNA, RF. o AMPLIFIER | “ _ resT POINT
AND OSCILLATOR TEST POINT | 786 \yomB) HE eI
iSECTION 2 ®©Q®® \a
I A\
h @®®© \
| =
SECTION 2 TEST POINT | (5250 ) TEST POINT
csulel L SECOND DETECTOR, SECTION 1 || 8@%@) SECTION 4
[ L0 A.V.C. AND AUDIO } COMMON g
~ SN\ | TEST POINT
Block diagram DI ¢ D(D@—'] ®®Q© r
(Heavy lines indicate signal path) “ " ®®® |I ? %@
L 7" - | - -

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. Normal indications, secured when
checking at these points, eliminate the section under test as a
source of trouble. Isolation of the faulty part is accomplished by
testing in the order shown in the sectional test charts. A high-
quality signal generator, volt-ohmmeter, ammeter (0 to 30 amps.,
d.c). and a source of 6.3 volts d.c. are required. The voltage
readings shown were taken with a 20,000-ohms-per-volt meter.

To localize trouble. connect the receiver to the power supply:
turn the receiver volume control to maximum: see that all tube

Bottom view, showing test points.

TROUBLE-SHOOTING PROCEDURE

filamen{s are lighted: then proceed in the order given in the|
following chart. Remedy any defect encountered before proceed-
ing to next check.

When using the signal generator, always connect a condenser
(.01 to .25 mf.) in series with the output lead.

IMPORTANT §

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

TESTS TO LOCALIZE TROUBLE TO ONE SECTION )
SECTION TEST NORMAL RESULTS
1 Place ammeter in series with power source, and measure current drain of set. Approx. 8.3 amps. |
Measure voltage between test point I and chassis (C). 220 volts
2 Apply qudio signal between point 2 and chassis (C). Loud, clear signal
from speaker.
3 Apply weak. modulated 455-kc. signal between point 3 and C. Loud, clear sigmal.
4 Apply weak, modulated, r-f signal (approx. 1000 kc.) between point 4 and C. Set selector Loud, clear sigmal.
switch to “DIAL”.* and tuning cond. to half-meshed: tune sig. gen. until a signal is heard.
Test also in “AUTOMATIC" positions 1—5 inclusive.

l *To set the selector switch in “DIAL” position, unscrew the
locking screw (see figure 11, page 6) until it protrudes %” from
the outside of the case. Then rotate the selector switch until it
locks. This will be the “DIAL" position, and the "AUTOMATIC"

positions 1 to 5 may be found by releasing the lock and rotutin;‘;
the switch clockwise, while watching the rotor arm contact on

the rear of the switch wafer nearest the side of lhe‘chcusis.

©John F. Rider



PAGE 18-10 PHILCO

SELECTOR SWITCH 2403-/ cCa03a

LOCKING SCREW

MODEL UN6-550 PHILCO CORP.
ALIGNMENT PROCEDURE
OUTPUT METER: Connect to the voice-coil lugs on the speaker. DIAL CALIBRATION: When the radio is re-installed in the car,
SIGNAL GENERATOR: Connect the output lead as indicated in the dial pointer must be set to coincide with the index dot at the
the chart below: connect the ground lead to the receiver chassis. low-frequency end of the dial, with the tuning condenser fully
Set the receiver volume control at maximum. Then adjust the meshed.
signal-generator output to give a readable deflection on the output
meter, using the meter range that best indicates small changes in NOTE: Instructions for setting up the automatic push-button tuning
output. Reduce the signal-generator output as alignment pro- control may be found in the UN6-550 Operating and Installation
gresses, to prevent the meter needle from going off scale. Instructions, Philco Part No. 39-7882.
ALIGNMENT CHART
SIGNAL GENERATOR RECEIVER
Dial Tuning-Condenser Adjust
Connections to Receiver Setting Setting Special Instructions Trimmers
1 Through .05 mf. to the antenna re- 455 ke. Fully meshed. Preset C403A fully tight. C403A
ceptacle. (fully tight)
Lock station-selector switch in “DIAL" posi- C301B
tion (see instructions at bottom of page 1): C301A
ground stator of oscillator section of gang. C3008B
Adjust for maximum in given order: then C300A
repeat procedure.
2 Same as 1. 453 ke. Fully meshed. Adjust for minimum: then remove ground C403A
from oscillator section of gang.
3 Through 30 mmf. in series with an- | 1580 kc. Fully open. Adjust for maximum. C406A
I tenna lead, Philco Part No. 95-0185
to the antenna receptacle.
4 Same as 3. 1400 ke. || Tune to maximum | Adjust for maximum. Final adjustment must C400-8
signal. be made after radio has been re-installed
in car with antenna connected.
5 Same as 3. 580 kc. || Tune to maximum Adjust while rocking tuning gang. C407
signal.
6 Same as 3. Repeat steps 3, 4, and 5.
C406—___
—~C301B
C406A
C300A__ _
Cc300B- vB100
L4044 —
2301
C 407 —
400-5
L410-5
C400-4 - —=~=T100
L 409-4-
C 400-3
L 408-3
C400-2 — T200
L407-2
C400-1 —gee
L 406-1
C400-6 c104
/.

Top view, showing trimmer-condenser locations.

© John F. Rider
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PHILCO PAGE 18-11
= PHILCO CORP, MODEL UN6-550

TESTS TO ISOLATE TROUBLE WITHIN SECTION 1

With the exception of the first test. all measurements in this NOTE: Ii the 7Y4 is found to be defective, check C104A and
section should be made Wi'h_ a volt-ohmmeter, using the applica- C104B for shorts before inserting a new tube. If the vibrator is
oI5 CH Wetale Lo ‘The pMolicoss ENEE SE 0 meusrxred Wl 50 vol\:\me found to be defective, check C103 for a short before inserting a
k| control at minimum, and with 6.3 volts d-c input to the receiver

power supply. new vibrator.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
Ammeter in series with 8.3 amps. Excessively high or low current indicates defective VB100., T100, C103, or 7Y4.
power source.
A to C 240 volts Defective 7Y4, C104A, or C104B.
B to C 220 volts Detfective R102. C104E, C302. or C304 (see Section 3 for location).

LESS THAN t OHM

RIa2

L1014 .Lc/oz ‘
1000 235V

L0 T SMF
c/or

250MMF
‘ cro0

Cl04A ..L C1048 o
IOMF @ {SMF s
104’

581 OHMS465 OHMS

l SMF [' i L
o S o oo = ; e
ey F100 5100 o | : - 3 T ‘

i F R e——

Section 1 schematic

0S®) \ e

®
o
,’J//
0O
@
®©

BUCTERL

OFNO)
Q
? o
_J

Bottom view, showing Section 1 test points.

s

© John F. Rider



PAGE 18-12 PHILCO

P’TODEL UN6=550 PHILCO CORP. II

TESTS TO ISOLATE TROUBLE WITHIN SECTION 2

For all tests in this section, use an audio signal. Connect the signal-generator output lead through « condenser T.01 to .25 mi.)
to the test points indicated; connect the ground lead to the receiver chassis (C). Set the receiver volume control at maximum, and

adjust the signal-generator output for a loud. clear signal.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

D to C Loud, clear signal from speaker. Defective 7C5. T200, LS200, C2044. C205, C206. C207, or R206.

Eto C Loud, clear signal. Open C204.

F to C Clear signal, noticeably louder than preceding test. | Defective 7B6, open R202, R203, R303, or shorted C202.
{Short out C203)

Gito C Loud, clear signal. Defective C201 or R200 (Rotate R200 through its emtire range |
(Remove short for complete check).

from C203)

2ND DET AVC.
1ST AUDIO

L

R205 c2o2
470,000 006MF
R204

THAN
| OHM

A A4 A AW

a
Y
1

L200

4 OHMS

SPEAKER
FIELD

Section 2 schematic.

Bottom view, showing Section 2 test points.

i

© John F. Rider




PHILCQ PAGE 18-13
PHILCO CORP. MODEL UN6-550]

TESTS TO ISOLATE TROUBLE WITHIN SECTION 3

For all tests in this section, set the signal generator at 455 kc.. with modulation on. Connect the agenerator output lead through a
condenser (.01 to .25 mi.) to the points indicated; connect the generator ground lead to the receiver chassis (C). Set the receiver volume
control at maximum, and adjust the signal-generator output for a loud. clear signal.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
. Defective 7A7. Z301. C302. C303. C304. R301. R302. R303, or R405 (see
H to C Loud, clear signal from speaker. Section 4 for location).
JtoC Loud. clear signal Defective Z300.

2 2
| Y z L
IcI0/4 ,f 5 R
s ¥a)
o o

RCI0/8 |
|
| 4 :
| < RI0L |
c30/C >
I| ::25,000 !l
| CJ0/0 "
% i M 5
| 30 s B S § o
S RIor RI05

| IF 455 KC

Section 3 schematic.

L : Y,

Bottom view, showing Section 3 test points.

I

© John F. Rider




PAGE 18-14 PHILCO

rﬁDEL UN6-550

1. Attach the positive lead of a 20,000-ohms-per-volt meter to
the receiver chassis. and the prod end of the negative lead
through a 50.000-ohm.resistor to point P. Set the meter on a 10-
volt or similar range., and rotate the tuning condenser through its
entire range on each position of the band switch. Absence of
voltage indicates that the oscillator is not functioning. If this is
the case. check the components indicated in column 3 of the first
i test below. in the order listed.

PHILCO CORP.

1

TESTS TO ISOLATE TROUBLE WITHIN SECTION 4

2. Connect the signal-generator output lead through a con-
denser (.01 to .25 mf.) to the test points indicated. Connect the
ground lead to the receiver chassis. set the receiver volume con-
trol at maximum, and proceed as below, The normal indication
in each case will be a loud. clear signal. when the signal gener-
ator is tuned to the same frequency as the receiver, with mod-
ulation on.

1. TEST POINTS 2. SELECTOR SWITCH 3. POSSIBLE CAUSE OF ABNORMAL INDICATION
K to C (chassis) Dial (see note, bottom of page 1). | Defective 7B8, R402, R40S, C402, C406. C406A, C407. C410, C411, 1404, or S400B.
Kto C Automatic Positions 1-—5. Defective 1406-1. L407-2. L408-3, 1L409-4. L410-5. or S400B.
LtoC Dial Defective 2403 (shown in Figure 11. page 6).
Mto C Dial Defective 7A7. R400. R401, C404. C406, or S400A.
Nto C Dial Defective L401. L402, or C401.
Nto C Automatic Positions 1—35. Defective C400-1. C400-2. C400-3. C400-4, C400-5, or S400A.

C400-4 54004

PART OF C400 j‘_‘c"%g =

. Sy
{ st d028 C4038 \CONVERTER o
Hazoms § 7 1175 sy
gL ! -8 OHNS
7074 R4033 of - — > 490 3V P T 4L 410-5
“ vt E : X LT0HMS
: Tg 'EZ‘S%‘:ACF. i e Lt 68000 — & L 409-4
! - = | ~r : :
- TOHMS
1 (mceosa T 7 gxuol _=can '_ L400 3 )
r sviL (b (200000 T'250Mmr SR -2 3 YIS
L4 54008
i
W E |
MMF == | Yo -
=z . \Qfo\
= X —
ﬁ— C412 :
= ANT / s} 50
TRIMMER

Section 4 schematic.

Bottom view. showing Section 4 test points.
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PHILCO PAGE 18-15

= ]
F PHILCO CORP. NODEL UN6-550
Synll.bOI desm;r;aﬁons used in the schematics and NOTE: All parts marked with an asterisk
ISEEAE B CafD G MO (*) are general replacement items, and the
C—condenser R-—resistor part numbers will not be identical with
F—fuse S—switch .
I—pilot lamp T—transformer those used on factory assemblies. Use
L—choke or coil VB—vibrator only the "Service Part No.” shown in this
LS—Iloud speaker Z—electrical assembly parts list when ordering replacements
SECTION 1 SECTION 4 (Continued) J
Reference Description Service Part No. Reference Description Service Part No.
. 0 -i L1401 Choke, antenna ~.65-0168
1o Condeomers 0™ O tors7s L2 Coil, antenna 65-0323
C102 (‘omlenscr, 5 m[. :-334 Coil, m:’r‘m?! nsullator 65-0420
103 Condenser, .003 mf. » 1‘402‘1 gh“lke l:\b - 2;24?5
C1o4 Condenser, electrolytic, 10-15-20 ml. o otl, pusn-button oscillator 406’
C104A: condenser, 10 mf. Part of C104 1407-2  Coil, push-button oscillator . 65-04063
C104B: condenser, 15 mf. Part of C104 L408-3 Coil, push-button oscillator 65-0469
F100 Fuse R  45.2559% 1-409-4  Coil, push-button oscillator _65-0470
1100 Lamp, pilot 34-2039% L410-5 CO‘!» push-button oscillator .65-0471
Lioo Choke‘ vibrator 65-0433 R400 Res!stor, 820 ohms 66-182 3 340%
L101 Choke: CA' 65-0037 R401 Resistor, 10,000 ohms 66-31033.40°
R100 Resistor, 150 obms 66-1153340% |'§402 Resistor, 68,000 ohms 66- 3643340
R101 Resistor, 220 ohnis 66-1223340% R404 Resistor, 100,000 ohms 66-4103330¢
R102 Resistor, 1,000 ohms 66-21043407 '53385 'S‘eS,-smr. }80 ohms 66-1183340%
$100 Switch, power 85-0112% 0 witch, selector 762432
T100 Transformer, power 65-0234% Wafer switch shaft 77-0936
Vibrator 83-0026* Z403 Transformer, r{ .. 65-0321
VB100 C403A: condenser, r-f trimmer . Part of 7403 ({
C403B: condenser, coupling Part of 7403
SECTION 2 C403C: condenser, 25 mmi. . . Part of Z103
€200  Condenser, .01 mf. . 61-0120% leg’;Q :_:i'l" ot ga::: ?5 20
C201 Condenser, .006 mi. . ..45-3500-7* li~105~ cesistor, 1 (Part of 7403 ‘(( (SIOHI’T-'
C202 Condenser, .006 mf. 64150-233;‘?(;;* i resistor, meg. are ol G- i
C203 Condenser, 250 mmf. 60 &
| C204 Condenser, .01 mf. . - 61-0120% MISCELLANEOUS
C205 Condenser, 20 mi. ... e _Part of C104 Control assembly 42-5865
C206 Condenser, .01 mf. 61-0124% Case 56-3180
C207 Condenser, 250 mmf. .. 60-10245307* Cord, drive (25-foot spool) 45.1459
L200 Field, speaker E Part of ’LSZOO\._ Cover . 56-3181
LS200  Speaker - 73-0047% Dial — 55-1194
R200 Control, volume, 350,000 ohms 67-0032% Drum assembly 77-0755
R201 Resistor, 15,000 ohms 66-3153340% Lead, *“A’" (control to set) 38.8221
R202 Resistor, 15 megs. 66- 615”40* Lead, ‘A’ (control to fuse) 41-3387
R203 Resistor, 220,000 ohms f Lead, ‘‘A’’ (control to ammeter) 77-0235
R204 Resistor, 47,000 ohms Lead, tone-control 95-0135
R205 Resistor, 470,000 ohms . 66- 4473340* Pilot-lamp assembly . 77.0541
R206 Resistor, 220 ohms .. 66-1224340% Plate, dial-background 57-1885
* $200 Switch, tone-control 77-0733% Pointer 571889
T200 Transformer, output . 65-0408% Shaft assembly, volume control 57.1384
Sleeve, knob 57.1324FA3
SECTION 3 Sfmipn-inldicamr-sh.'zh assembly, push-button 57-1386
30, Condenser, .05 mf. . ... ... 61.0122% Tuning-shaft assembly, manual -.57-1385
g}oi Condenser: .05 mif. Housing = - - 77-0694FJ21
C304  Condenser, .25 mf. = Cover, tube-side 76-1696
R300 Resistor, 1 meg. . ... .66- 5103340" (;“\’e'- wrrlng-sule T 57-1345F]21
R301 Resistor, 22,000 ohms 66-3224340% Screw! tube-side-cover mounting IW21813FA20
R302 Resistor, 180 ohms 66-1183340% Set mounting hardware
R303 Resistor, 4,700 ohms 66-2473340%, Bolt, hook, set-mounting 57-1340FA 3
R304 Resistor, 25,000 ohms 66-3253340% Lockwasher, set-mounting 1W57223FA1
Z300 Transformer, Ist i-f ....65-0319 Nut, set-mounting 1W21291FA3
C300A: condenser, trimmer . Part of Z300  Speaker unit
C300B: condenser, trimmer . Part of Z300 Baflle, speaker . 55.0057
Z301 Transformer, 2nd i-f o 65-0320 Bolt, bracket-to- bracket 97.0061FA3
C301A: condenser, trimmier Part of Z301 Bnl(, bracket-to-instrument-panel IWi7331FA4
C301B: condenser, trimnier Part of 7301 Bracket, speaker 57.1461FA3
C301C: condenser Part of Z301 Bracket, *'U” : 57-2162FA3
C301D: condenser .. Part of Z301 Gasket and screen 55.1320
R304: resistor, 25,000 ohms (Part of Z301) 66-3253340% Lockwasher, bracket-to-instrument-panel 1W35032FE7
Lockwasher, bracket-to-bracket and bracket-to-instrument-
panel . 1W24260FE7
A SECTION 4 Lockwasher, spnker mounung “and spcaker to- hracket 1W24257FE7 i
H . it _77-1187 Nut, speaker-to-bracket 1W19988FA3
Ca00 ’(rj;l(‘)‘(‘)l-“]e;rccool:‘:::::rl: :lssel:!-‘ll;:}t]mn trimmer Part of C400 Nm, bracket-to-bracket and bracket-to-instrument- panel 1W21291FA3
C400-2: condenser, pus-button trimmer Part of C400 Screw, speaker-to-bracket _1W10638FA4
C400-3: condenser, push-button trimmer Part of C400 Spacer, cardboard 55-0449
C400-4: condenser, push-button trimmer Part of C400 Washer, speaker-to-bracket 1W52353FA3
C400-5: condenser, push-button trimmer Part of C400 Suppressor kit
C400-6: condenser, antenna-trimmer _Part of C400 Condenser, interference .. .30-1007
C401 Condenser, .01 mf. 61-0120* Resistor, distributor ... . - 331196
C402 Condenser, 15 mmf 60-00155407% A" lead 95-0227
C404 Condenser, .05 mf. . . e - .61-0122*  Clamp, Ylbra(or . 57-1637FA3
C405 Condenser, 250 mmf. , .60-10245307"‘ Clip, coil-mounting . 28-5002FA1
C406 Condenser, tuning 63-0077 Connector, antenna _.57-0591FA3
C406A: condenser, oscillator- tnmmer ’ . _Part of C406 Cup, core , w2032 u
C407 Condenser, oscillator-padder . : 63-0948 Grommet, “‘A’’ lead 27-4676
C408 Condenser, .05 mf. ... .. _61-0122* Grommet, tuning--condenser-mounting .. ... ... e . ..27-4596
C409 Condenser, 250 mmf. .60-10245307% Screw and core assembly 57.1744FA3
C410  Condenser, .05 mf. .61-0122*  Shield, power .. ... .. ...57-1744FA3 !
C411 Condenser, 250 mmf. . 60-10245307*  Socket, speaker 55.1318%
C412 Condenser, 280 mmf. .. 30-1220-8*  Socket, “{be .27-6128*
C413 Condenser, 485 mmf. ..30-1220-23*  Socket, vibrator . 27-6153 |
_______—_____—__——__————_—'—_-——_—L'

©Jonn F. Rider




GE 18-16 PHILCO

MODEL L6-L27

CABINET ..

’ Model 46-427

1

I \ [ section 4 SECTION 3

'1 ANTENNA, R.F.

| AND OSCILLATOR 1 AMPLIFIER
SECTION 1 SECTION 2

! SECOND .
i frer mno! 1:31:;

TP-623

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

In this manual, the receiver circuit is divided into four sections,
as shown in fiqure 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 ac-
complished by testing in the order shown in the sectional test
charts. A high-quality signal generator and a volt-ohmmeter are

CIRCUIT. ...
FREQUENCY RANGE.. ...

POWER INPUT

PILOT LAMP. ...

PHILCO CORP.

SPECIFICATIONS
..... e Mod el 46-427 (Wood, walnut finish)

.Six-tube superheterodyne

...Broadcast—540 to 1700 kc.
Short.wave—9.5 to 15.0 mc.

105 to 120 volts—A.C. or D.C.

i POWER CONSUMPTION. .. . . . SO 32 watts
| ANTENNA i .Built-in loop or external
| INTERMEDIATE FREQUENCY . . ..455 kc.
‘ PHILCO TUBES USED.... ... 14AF7/XXD 7B7 (2), 7C6. SO0L6GT, SSZSGT/G

............. 6 to 8-volt, bavonet base, brown bead. Part No. 34-2068

; PHILCO TROUBLE-SHOOTING PROCEDURE

N TEST POINT
3 SECTION 3 @@@

zcs |

TEST POINT @ o)
TEST POINT SECTION 1 ®
O ®® If
TEST POINT
I SECTION 2 4 Vs | \1
“wan0
= —_ = lJ

Figure 2. Bottom view, showing test points.

required. Voltage readings shown were taken with a 2§,000.

ohms.per-volt meter. To localize trouble, connect the receiver to
the power line; turn receiver volume control full on; see that all
tube filaments are lighted: then proceed in the order given in
the following chart. When applying a signal, connect the signal-
generator output lead through a condenser (.01 to .25 mi.. Remedy
any defect encountered before proceedina to the next check.

TESTS TO ISOLATE TROUBLE TO ONE SECTION

SECTION TEST NORMAL RESULTS

1 Measure voltage between point 1 (4-) and B—. *85 volts

2 Apply an audio signal through a condenser (.01 to .25 mf.) between point 2 and B—. Loud, clear signal

3 A;_)ply a weak modulated r.f signal (455 kc.) through a condenser (.01 to .25 mi.) between Loud. clear signal
point 3 and B,
Apply a weak modulated rf signal (1.000 kec.) through a condenser (.01 to .25 mi.) between .

4 point 4 and B—-. (Band switch in “Broadcast’ position.) Repeat this test at 12.0 mc. with band Loud. clear signal
switch in “Shortwave’ position.

*For 117-volt a-¢ input. When operating on d-c line and no voltage can be measured, reverse power plug.

© John F. Rider




me o — ; PHILCO PAGE 18-17
PHILCO CORP. MODEL L6-L27 ‘I

TESTS TO ISOLATE TROUBLE WITHIN SECTION 1

Make all tests tor this section with a voll-ohmmeter, using the 0-250v. d-c range. See firures 3 and 4 for location of test points.

TESTS POINTS | NORMAL READING POSSIBLE CAUSE OF ABNORMAL READING

No voltage indicates defective 3525, or shorted C-101. I
A to B- 112v. Low voltage indicates defective 3525, leaky or open C-101, or shorted C-200. (Refer to Section 2

for location.)

No voltage indicates open speaker field.
C to B- 85v.

Low voltage indicates leaky C-101 or C-200. (Refer to Section 2 for location.)

ISZ56T/6 85v

RECTIFIER gggg v
T 1] ——— g
4 04 MF SPEAKER FIELD T

/.J-

500 OHMS
cio
e cl0/4 IL tcioi8
Y (] ZOMF/‘I_\ 20MF

50L 66T I14AF P/ XXD

[ L

= C100
™ 004 MF

Figure 3. Section 1 schematic.

Figure 4. Bottom view, showing section 1 test points.

i :

©® John F. Rider




PAGE 18-18 PHILCO

MODEL L6-1i27 PHILCO CORP.

TESTS TO ISOLATE TROUBLE WITHIN SECTION 2

For all tests in this section, use the audio range of the signal generator. Connect the output lead through a condenser (.01 to .25
mf.) to the point indicated, and the ground lead to B-. Adjust signal generator output for a clear, audible signal.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
. . No signal, weak, or distorted signal indicates defective S0L6, output transfor: T-200
lear, dibl 1 f . P CRECETIRER 0
D to B- Seur gucible  signal from | o speaker LS-200, shorted condenser C-201, leaky condenser C-202, or open resistor
peaker. R.204
Clear, dible si 1
E to B- B :;ecz:;ix:g etesstl'gnu same No signal indicates open condenser C-202.
- Clear, aqudible signal, no.
F to B— ticeably louder than preced- | No signal, or weak signal. indicates defective 7C6, or open resistor R-202.
ing test.
G to B—_—‘M Clear. audible signal. same | No signal indicates open condenser C-203. Hum, noise, or distortion indicates
as preceding test. defective volume control.*

* In making this test, the volume control should be rotated throughout its range. Noise, or distortion indicates a defective control.

—— 7C6
LS200 S50L66T c202 2ND DET AVC
7200 ouTPUT i F 1ST AUDIO
LS oor&r
:C_% oy 80V :
| 42383 soy B D
Vrzhlx 0 c200.4 @ < >—\ c203
i S E = 0.02 MF 7T~ T :
ag o \ 0.01 MF
s 4 o R202
J 1] 470000
i__. D S & s Cf“" | SR20r
250 MMF 4.TMEG
ﬁ204£ R203
| 1308 470,000
L _ | S S |
N L‘._l_,%__k_.*_ I

SECTION 2

Figure 5. Section 2 schematic.

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

© John ¥. Rider




PHILCO PAGE 18-19
PHILCO CORP. MODEL L6-L27

TESTS TO ISOLATE TROUBLE WITHIN SECTION 3

For all tests in this section, set signal generator at 455 kc., modulation ON. Connect output lead through a condenser (.01 to .25
mid.) to point indicated, and ground lead to point B—. Adjust signal generator output for clear, audible signal.

TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

No signal indicates defective 7B7. i transformer 7-302, shorted condenser C-303.

- Audible si f ker.
Hto B udible signal from speaker open resistor R-301, or defective diode section of 7CB (Section 2).

Audible signal from speaker,

louder than preceding test. No signal indicates defective 7B7, or i transformer Z-301.

] to B-

Audible signal from speaker. No signal indicates defective i-f transformer Z-300, or open resistor R-300.

K to B- same as preceding test.

SECTION 3

Figure 7. Section 3 schematic.

Figure 8. Bottom view. showing section 3 test points.

® John F. Rider



E 18-20 PHILCO —
MODEL L6-427 PHILCO CORP.

TESTS TO ISOLATE TROUBLE WITHIN SECTION 4

NOTE: As a preliminary test, the tuning control should be This procedure should also be followed in testing the short-wave

rotated throughout its range. Any scraping noise heard in the A

-1Tol . band, with th i and sign : an
speaker indicates bent plates, dirty wiper contacts, or dirt between th " ¢ 15 © recetver S DCH RO S GO o d
en a mec.

the plates.

To tully check this section, all tests should first be made with Connect the signal generator output through a condenser (.01 to
the receiver and signal generator set at 540 kc. and then .25 mid.) to the point indicated, and the ground lead to B~. Adjust
repeated at 1700 kc. the signal-generator output control for a clear, audible signal.
l TEST POINTS NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

L to B- Clear, audible signal from | No signal indicates defective 14AF7 or transformer T-401, open resistor R-402, or
speaker. shorted condenser C.409. 1(For supplementary oscillator test see footnote below.)
| M to B- S;:‘;;er““d‘ble signal  from | N gignal indicates defective coil L-400 (Broadcast) or T-400 (Short-wave).

SECTION 4
14AF XD
208 CONVERTER

T v ]

i OSCILLATOR GRID BIAS VOLTAGE

R400
3 22MEG
ooz @24V | Ca9

t Attach the positive lead of a 20,000-
ohms-per-volt meter to point P, and the 7400
prod end of the negative lead, through -
a 50,000-ohm resistor, to point N. Set
the meter on 10-volt or similar range
and rotate the tuning condenser through
its entire range on each position of the
'band switch. Absence of voltage at
any point indicates that the oscillator

Q0 MF

. - 00SMF  C408| pgpy

zs#w 10,000
o -

is not functioning. If so, check the

i components listed in the first test in the
chart above.

Figure 9. Section 4 schematic.

CaoT ¥ =
C4/0 00
cq02||) !
R403 |
ta00 TVl
ca0i % XA
] 1
10§ P &
34 S$400 8 T4O/=: "1 7'

P284

Figure 10. Bottom view, showing section 4 test points,

o John ¥. Rider



PHILCO PAGE 18-21

PHILCO CORP.

CONNECTING ALIGNING EQUIPMENT

Output Mater: Connect between output’(left hand) and ground
(center) lugs of terminal strip TS-400 on rear of chassis, shown in
figure 11.

Signal Generator: Connect output lead through a .05 mfd. con-
denser to indicated test point and ground lead to B—.

ALIGNMENT CHART

MODEL Lié-h27

Adjust generator output to give a readable deflection on the
output meter, using meter range that best indicates small changes
in output. Reduce generator output as alignment progresses to
prevent meter needle from going oft scale.

Turn receiver volume control to maximum and adjust all
trimmers, in the order listed, for maximum output.

SIGNAL GENERATOR RECEIVER
Dial Band Dial . q .
Co:;:ecl;onl to Sotting ey Setting Special Instructions Ad);st Tm;fners in
ecelver Ke. Pesition Kc. rdergiciven
Set pointer to index mark om back plate. C.302
Plates
. :::u:‘rn ate:::l(li::: :i 455 Broadcast fully Preset C-300-B by turning down tight; then C.301
. © d meshed | @diust all 4 if trimmers for maximum, in the TC-300
uning condenser. order listed. C-300B
Antenna connection Preset C-403 by turning down tight, then
2 of TS-400. 1700 Broadcast 1700 backing off 1/3 turn. C.400B
3 Same as 2 1590 Broadcast Tune receiver to signal generator. C-400A
4 Same as 2 1700 Broadcast 1700 C-400B
S Same as 2 1500 Broadcast Repeat adjustment in step 3. C-400A
C-410
6 Same as 2 15.0 me. || Short Wave | 150 me. c.412
7 Same as 2 9.5 mc. || Short Wave | 9.5 mec. C-403
T200 LS200 C300B TC300 C301 C302A
P r— T LT
Gl
C400A
C4008
C400

OUTPUT METER
CONNECTIONS

GND.

ANT. J400 CO3 c410 412 2300

Z301

Figure 11.

Top view. showing trimmer condenser locations.

John F. Rider
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MODEL L6-1127

PHILCO CORP.
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PHILCO PAGE 1823

PHILCO CORP. MODEL hé-hﬁ'

Symbol designalions used in the schematics
and parts list are as follows: FONTER
56-2896

C—condenser S—switch

I—pilot lamp T—transformer
LA—loop antenna
LS—loudspeaker W—power cord and plug

R—resistor Z—i-{ transformer assembly

NOTE: Parts marked with an asterisk (*) are
general replacement items, and the part num-
bers will not be identical with those used on
factory assemblies. Use only the “Service Part R @SR =CEr AR o B3

No.” shown below when ordering replacements. = a2 = ~ .
Figure 13. Drive cord installation details.

REPLACEMENT PARTS LIST SECTION 4 (Cont.)

Reference Service
SECTION 1 Number Description Part No.
Reference Service
- C405 Condenser. 50 mmb. ..o 80-00515307%
WA 3 Description Part No. C406 Condenser, 250 mmf. 60-10245407*
C100 Condenser, .04 mf. ... .. . C407 Condenser, .05 mf. ... 30-4518*
Cl01 Condenser, electrolytic, 20-20 mf. .. C408 Condenser, 250 mmf. .. 50-10245407*
C101A Condenser. 20 mf. Part of C101 C408 Condenser, .01 mf. 61-0120*
C101B Condenser, 20 mf. ... e Part 0f C101 C416 Condenser, s-w oscillator-trimmer ...
C102  Condenser, .04 mi. : ~-30-4119 C411 Condenser, .006 mi.
oo Lamp. pilot ... 34.2068 C412 Condenser, s-w antenna-trimmer
L100 Coil, field ... Part of LS200 7400 Socket, antenna
S100 Switch, a-c¢ ... ......Part of R200 LA400 Loop assembly _
W100 Cord, line . L3199 L400 Coil, antenna, s-w shunt 32-3716
R400 Resistor, 2.2 megs. 66-5223340*
C200 Condenser, .02 mLSECTION = 30.4599* R401 Res?stor, 47,000 ohms ... 66-3473340*
c201 Condenser, 250 mmf. oo 60-10245407* R402 Reszstor. 2200 ohms ... S S M gy L, 68-2223340“
C202 Concenser, .01 mf. ... 61.0120* R403 Res_lstor, 10,000 ohms 66-3103340
c203 Condenser, .01 mf. . 5400 Switch, band 421772
T400 Coil, antenna ... 32-4008
1.S200 Speaker ... . : T401 Coil et 32.3991
R200 Volume control, .5 meq. .. . ..33-5458 15400 V:‘l'. Ce] a]or bl """" -liw4.5654
R201  Resistor, 4.7 megs. ... 66-5473340* thabele Xl CERR AN s S SR S
R202 Resistor, 470,000 ohms ... 66-4473340*
R203 Resistor, 470,000 ohms . 66-4473540* MISCELLANEOUS
R204 Resistor, 130 ohms 66-1133340* )
T200 Transformer. output (mounted on speaker).. Part of L5200 Bands. rubber, scale-mounting 54-4176
Cabinet 10650
SECTION 3 Clamp, electrolytic-condenser-mounting ..........c...........56-146BF AS
C300A Condenser ... ... Part cf Z300 Clip, antenna-coil ... 28-5002FA3
C300B Condenser, trimmer .. _.Part of Z300 Dial. back-plate assembly ...76-1588
C301 Condenser, trimmer _.Part of Z301 Drive-shaft assembly ... 76-1323
C302A Condenser, trimmer ... Part of Z302 Drive cord (25 ft. spools)
C302B Condenser .. ..Part of Z302 Feet, felt
C302C Condenser ... Part of 2302 Grill-cloth assembly ..
C303 Condenser, .05 mf. .. 30-4518* Grommet, rubber, tuning-condenser front mounting
C304 Condenser, .05 mf. . 30-4518* Grommet, tuning-condenser rear mounting
C305 Condenser-and-choke assembly ... 76-1161 Knob assembly ...
L300 Choke ... Part of C305 Pointer
R300 Resistor, 10,000 ohms 66-3103340* Reflector, light . i 27-5730
R301 Resistor, 15,000 ohms 66-3153340 Rivets .. 1W36671FAS
R302 Resistor, 47,000 ohms Part of Z302 Scale, dial 27-5895
R303 Resistor, 2.2 megs. ... 66-5223340* Screw and lockwasher, scale-mounting . 1W32228FA3
Z300 Transformer, 1st i-f . ..32-3956 Screw and lockwasher, speaker-mounting
Z301 Transformer, 2nd if .. ... 32-3957 Screw. gang-mounting W758-FA3
Z302 Transformer, 3rd i-f 32-3958 Sleeve, tuning-condenser 28-5665FA3
Socket—Loktal . 27-6138* r
SECTION 4 Socket—octal ....27-6199*
C400 Condenser. tuning 31.2555 Socket assembly, pilot-light 76-1392*
C400A Condenser, trimmer I I Part of C400 Spring, drive-cord 28-9000
C400B Condenser, trimmer ... ... ... Part of C400 Strap, scale-mounting ... 56-2068
C401 Condenser, 300 mmf. 60-10305307 Washer, chassis-mounting . ..1W37654FA3
C402 Condenser, 275 mmf. .. ... .. .....30-1220-7 Washer, gang-mounting ... 1W52353FA3
C403 Condenser bc. oscillator trimme ..Fart of C-410 Wiring panel, 3 lugs 76-2148

C404 Condenser, 6 mmf. ... ... ... 60-90505007* Wiring panel, § lugs ...

o John F. Rider




PAGE 18-24 PHILCO

MODELS L@-lﬂ? L8-1L5

Circuit Description

Philco Models 48-141 and 48-145 are four-tube,
battery-operated superheterodynes, providing
reception on the standard -broadcast band,
540-1720 ke. Manual tuning is employed.
Both models are identical except for the cabi-
nets, knobs, and dial scales, as indicated in the
parts list. A 100-foot (over-all), outdoor aerial,
such as Philco Part No. 45-1469, is recom-
mended.
The converter stage employs a type 1LA6
pentagrid converter tube; in this tube, the oscil-
lator signal is fed to the mixer section through
the electron stream within the tube.

A type 1LN5 pentode tube is used in the
i-f amplifier stage. The diode section of the
1L.H4 tube provides detection and a-v-c volt-
age, and the triode section functions as the first
audio amplifier.

The first audio stage is resistance-coupled
to the type SLF4 output tube, which drives the
permanent-magnet dynamic loud-speaker.

Philco TROUBLE-SHOOTING Procedure

For rapid trouble shooting, the radio circuit is
divided into four sections, with test points spec-
ified 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 loca-
tions 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 “NORMAL INDICA-
TION” in any given step indicates trouble with-
in 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;

PHILCO CORP.

MODEL 48-141

MODEL 48-145

SPECIFICATIONS
CABINET

Model 48-141

Model 48-145
CIRCUIT. . .. ... ... ...
FREQUENCY RANGE
AUDIO OUTPUT ... ... .. ... ......... ..
POWER SUPPLY Battery pack, Philco P-60B-6L
PLATE VOLTAGE AND CURRENT. .90 volts, 10 ma.
FILAMENT VOLTAGE AND CURRENT,

1.5 volts, .25 amp.
POWER CONSUMPTION (total, P

Plastic, walnut finish
Plastic, ivory finish
Four-tube superheterodyne
540-1720 ke.

plate and filament) . ... .. ... .. ... ... .. 1 want
AERIAL. ... ... .. External, Philco art No. 45-1469
INTERMEDIATE FREQUENCY ... ... . ... 455 ke

PHILCO TUBES (4) 1LA6, 1LN5, 1LH4, 3LF4

TP-3125 & TP-933

third, measuring circuit resistances; fourth,
substituting condensers. The trouble revealed
should be corrected before testing further.

Preliminary Checks

The following preliminary checks should be
made before turning on the radio:

1. Carefully inspect the top and bottom of
the chassis. Make sure that all tubes are secure
in the proper sockets, and look for any broken
or shorted conmections, burned resistors, or
other obvious sources of trouble.

2. Disconnect the battery, and measure the
resistance between B+ (red lead of battery
plug) and chassis, with the ohmmeter polarity
such that the highest resistance reading is ob-
tained. If this reading is lower than 10,000

ohms, check condensers C100, C203, and C404
for leakage or shorts.

]

©John F. Rider
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PHILCO PAGE 18-25

PHILCO CORP. MODELS L8-1h1. L8-1L5 )|
TROUBLE SHOOTING Section 1
For the tests in this section, use
a d-c voltmeter, connecting the
s - leads between the chassis, test
point C, and the test points in-
dicated in the chart. The volt-
ages indicated were obtained
o - from a fresh battery pack, and
( were measured with a 20,000-
NOTE: THE BATTERY SHOULD Ohms-per-volt meter, with the
' " Eﬁi‘sﬂaﬁ%‘&:sgsv&%: oR radio turned on.
L B T ST TURNED N If the “NORMAL INDI-
—— i CATION” is obtained in the
- L’ 733204 first step, proceed with the
Figure 1. Bottom View, Showing Section I Test Points tests for Section 2; if not, iso-
! late and correct the trouble in
this section.
NORMAL ABNORMAL
STEF TEST POINT INDIEion BT POSSIBLE CAUSE OF ABNORMAL INDICATION
A 85 volts
1 ﬁ IlV-esg‘:t)!:'i, Trouble within this section. Isolate by the following tests.
5 volts
No voltage Open battery cable. Defective S100. Open R100. Shorted
2 A 85 volts C100.
Low voltage Weak battery. Change in value of R100. Leaky C100. Exces-
sive current drain in Sections 2, 3, or 4.
No voltage Open battery cable. Defective S100.
3 . i) vl Low volt:ge Weak battery.
4 D Negative Change in value of R100. Open R100.
! 5 volts Excessive current drain in Sections 2, 3, or 4.
|
!
TROUBLE SHOOTING Section 2
_ R For the tests in this section, use
16 | reco | an audio signal. Connect the sig-
o5y | nal-generator ground lead to the
oL (; I radio chassis, test point C; con-
| nect the output lead through a
| L sso0 .1-mf. condenser to the test points
indicated in the chart. Set the ra-
’ l dio volume control to maximum.
If the “NORMAL INDICA-
- - TION” is obtained in the first
step, proceed with the tests for
. . . . . Section 3; if not, isolate and cor-
Figure 2. Bottom View, Showing Section 2 Test Points rect the trouble in this section.
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Lo;g’s?;?;l ?f;:: RACHIRTCHEE Trouble within this section. Isolate by the following tests.
2 B Normal, clear signal with Defective 3LF4 tube, T200, or LS200. Shorted or leaky
strong signal input. C203 or C201.
3 D [D;g’s(;lg‘:f;l Siif:::.w“h moder Defective 1LI14 tube. Open R202 or C202.
4 A Loud, clear signal with moder- | pefective R200. Shorted C301D. Open C200.
Listening Test: Distortion may be caused by leaky C201, €202, C203, or C200, or by open R203 or R201.

© John F. Rider
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MODELS L8-141, L8-145 PHILCO CORP.

TROUBLE SHOOTING

For the tests in this section, use
an r-f signal generator with fre-
quency set at 455 ke. (modulated

Section 3

2

' ®£’® @ output). Connect the generator
; O ARA 6 0 ground lead to the chassis, test

| Azl
Rl

i point C; connect the output lead
| Iy

b4 & rough a .1-mf. condenser to the
& f through a .1-mf d to th
I wre o Lao test points indicated in the chart.
9N o Set the radio volume control to
| )D@@ maximum.
| 4 il If the “NORMAL INDICA-
' TP-3320C TION” is obtained in the first
Figure 3. Bottom View, Showing Section 3 Test Points step, proceed with the tests for
Section 4; if not, isolate and cor-
Jrect the trouble in this section.
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loaut‘:’s(i:l]g?;l sllng::: v FETtiEs Trouble within this section. Isolate by the following tests.
2 B Loud, clear signal with moder- | Defective 1LN5 or 1LH4 (diode section) tube. Defcctive or
ate signal input. misaligned Z301. Open C302.
3 A Loaut(:’ s(i:g:!;l sllng::: with moder- | 1 coctive or misaligned Z300.
!

|
|
|
L—-:: ——— e e ———

TROUBLE SHOOTING

i

Section 4

For the tests in this section, use
an r-f signal generator with mod-
ulated output. Connect the gen-
erator ground lead to the chassis,
test point C; connect the output
lead through a .1-mf. condenser to
the test points indicated in the
chart. Set the generator and radio
dials as noted in the chart.

Inspect the tuning condensers
for bent plates, dirt, or poor wiper
contacts; any of these conditions
will cause noise.

I — S — ] If the “NORMAL INDICA-
. . . . . fEs20h TION” is not obtained in the first
Figure 4. Bottom View, Showing Section 4 Test Points step, isolate the trouble by follow-
ing the remaining steps.
STEP TEST POINT DIRCRSENIINGS NORMAL INDICATION ’°55""fN§fé’:flgrj ABNORMAL
sIG. GEN. RADIO
1 A 540 ke 540 ke Loud, clear signal with | Trouble within this section. Isolate
' " - low signal input. by the following tests.
Loud. clear signal with Defective 1LA6 1ube, C101, C401A, or
2 B 540 ke, 510 ke. Herate si 8 li 0 oscillator circuit. Shorted C404.
moderatesignal input. Misaligned Z2300.
D . N . olt (atl o Defective 1LA6 tube, T101, C401. or
3 On R est 540 to "lgg"ve]i9) age (al ‘eas C401B. Open R401, R402, (102, or
SCACs 1720 ke. d Wlhi)) OO Chegh C403. Shorted or leaky C402 or
(See Note below.) plete range. C403.
4 A 540 ke. 510 ke, | Loud. 5:;:1 ?Lg;‘:t' with | nyefective T400 or C401.

NOTE: Connect positive lead of 20,000-ohms-per-volt meter to the chassis, test point C;
100,000-ohm isolating resistor to test point D (oscillator grid, pin 4 of 1LAS6 tube).

connect prod end of neguative lead through

© John F. Rider
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

—— R-F, I-F, AND AUDIO SIGNAL PATH
—a— 0SC. SIGNAL PATH
ALL RESISTOR VALUES IN OHMS UNLESS MARKED OTHERWISE

— - _— — iR —_— = e —— e e ———  —— - — e ————————
PHILCO CORP. '
J . - SECTION 4 SECTION 3 SECTION 2
230/
§o T S s 1
ILA6 ILNS d f
12 1LHe 3LF4
L e CONVERTER 1FAMPL ot :L 308 ' IST AUDIO c202 oUTPUT
== T 1% ! . 1
' 100 MMF ] I_ 0015 MF
1 V2 ILH4
€400 i | 2ND DET AvC caor
"__1 : : v 100MMF
5MMF i : I
! k2
7400 I ]
2 - 2300 gaeen ' 1
1 h 1
| i
17 OHMS 1 5 R20/
‘4 ca0q B2 g | 4.7MEG
R C40/ C40/A =
. : ﬂt 05 MF I
/ W RED ! [
/ i
/
= :’ = 2 - 1 -5
i | ==csoic |
! R301 2 I50MMF | R202
i 47,0003 , X c200 I|HEG
! ' T.00I5MF
| 1
| | R203
| 3010 H 2,2 MEG
1 p—| !
i 150 MMF 1
H ]
s Re“o0W R x| by '_'_“—'-”J
'l_ s — 68‘000 l BLACK
] ’ 3
WHITE h /
/
/
R300
VAAA PO
10 MEG /  R200
7 IMEG
2 R400 7 VOLUME
3 4.TMEG e 300 Y CONTROL
1‘.05MF |
'
1
@ '.__ i L
- 1 =
i
1 — S—
]
i 3 - B
]
[F=455 KC ;
1
e e e
NOTE: THE VOLTAGES INDICATED ON THE SCHEMATIC DIAGRAM ARE AVERAGE VALUES. THE VOLTAGES
WERE MEASURED BETWEEN THE POINTS INDICATED AND THE CHASSIS, USING A  20,000-OHMS
PER-VCLT METER,WITH A FRESH BATTERY,
OSCILLATOR GRID VOLTAGE WAS MEASURED BETWEEN THE CHASSIS AND OSC. GRID
(PIN4)OF THE ILA6 TUBE, USING AI00,000-OHM ISOLATING RESISTOR IN SERIES (PART OF R200)
WITH THE PROD END OF THE NEGATIVE VOLTMETER LEAD. BATTERY
TYPE RE0B-6L
4 2
1 3
7400 7407
ANT osc

CONDENSER SYMBOLS

i

PLUG SHOWN FROM
PRONG SIDE

| SECTION 1

FIXED  VARIABLE TRIMMER  ELECTROLYTIC

©John F. Rider

FIGURE 5. PHILCO RADIO MODELS 48-141 AND 48-145, COMPLETE SECTIONALIZED SCHEMATIC, SHOWING ALL TEST POINTS
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MODELS L8-141, L8-1L5

PHILCO CORP.

ALIGNMENT PROCEDURE

TURN ON RADIO POWER, AND SET VOLUME CONTROL TO MAXIMUM

DIAL—-Alignment points should be marked on the
dial backplate. Measurements for these points are
shown in the composite dial-and-backplate photo,
figure 8. With tuning condensers fully meshed, set
dial pointer to index mark.

OUTPUT METER—Connect across speaker voice coil.

SIGNAL GENERATOR—Connect ground lead to chas-
sis; connect output lead as indicated in chart.

OUTPUT LEVEL—During alignment, adjust signal-
generator output to maintain output-meter indica-
tion below 1 volt.

SIGNAL GENERATOR

RADIO

STEP

CONNECTIONS TO RADIO DIAL SETTING

DIAL SETTING

ADJUST
SPECIAL INSTRUCTIONS

Through .1-mf. con-
denser to slator of
aerial tuning con-
denser.

Tuning
condenser
fully
meshed.

C301A

Adjust trimmers, in order given,
for maximum outpul.

C300A

C300B

Through 200-mmf,
condenser to ex-
ternal aerial con-
nector.

1700 ke.

1700 ke.

Adjust for maximum outpul.

C401B

3 Same as Step 2. 1500 ke.

1500 ke.
(approx.)

Tune radio to generator signal,
and adjust trimmer for maxi-
mum output.

C401A

OUTPUT METER
CONNECTIONS
TP-3417

SYMBOLIZATION AND

as follows:

C—condenser
I—pilot lamp
L—choke or coil

R-——resistor

supply.

amplifier.

All components in the radio circuit are symbolized and located
LA—Iloop aerial

LS—Iloud-speaker
100-series components are in Section 1—the power

200-series components are in Section 2—the audio

TERMINOLOGY

S—switch
T—transformer

Z—electrical

assembly

300-series components are in Section 3—the i-f am-
plifier, detector, and a-v-¢ circuits.

400-series components are in Section 4—the aerial
and oscillator circuits.

Lk 1834
k 3\}1’5’

SPRINGS
28-B915FA3

3

CORD A" ANDC" 25 5POOL 4 5-8755
CORD'B” 25 SPOOL 45-8760

Figure 7. Drive-Cord Installation Details

TP-3320E

©Jonn F. Rider
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PHILCO CORP. MODELS 48-1L1, L8-1LS

S I S B Ve e e
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T p]imlp‘qqq:[rm"r'v]xppwap!lmmmu TP AT o

i
{ 7 4 5 6 7 8 9 10

-
, A2
INDEX MARK TP-3439

Figure 8. Composite Dial and Backplate, Calibration Details

REPLACEMENT PARTS LiIST

NOTE: Part numbers marked with an asterisk (*) in the following parts list are general replacement items. These numbers may not
be identical with those on factory assemblies; also,” the electrical values of some replacement items may differ from the values indicated
in the schematic diagram and parts list. The values substituted in any case are so chosen that the operation of the radio will be either
unchanged or improved. When ordering replacements, use only the “‘Service Part No.”

SECTION 1 SECTION 4 (Continued)
Reference Symbol Description Service Part No. Reference Symbol Description Service Part No.
BA100 Battery pack....................... P-60B-6L C403 Condenser, .006 mf. osc. tracking...45-3500-7*
C100 Condenser, electrolytic, 10 mf., a-f C404 Condenser, .05 mf., r-f by-pass........ 61-0122*
and r-f by-pass................... 30-2540* R400 Resistor, 4.7 megohms, a-v-c
R100 Resistor, 510 ohms, bias........... 66-1513340* voltage divider............. ... 66-5473340%
S100 Switch, power................... Part of R200 R401 Resistor, 220,000 ohms,
w100 Battery-cable assembly ............. 41-3477%-1 osc. grid leak................. 66-4223340*
R402 Resistor, 68,000 ‘ohms,
SECTION 2 10 screen dropping ... ............ 66-3683340*
. 0 Transformer, aerial ................ 32-3919-2
C200 Condenser, .0015 mf., d-c blocking. .. .45-3500-6* b P : : b
C201 Condenser, 100 mmf., r-f by-pass..60-10105407* el Transformer, oscillator ............. 32-3385-2
C202 Condenser, .0015 mf., d-c blocking. .45-3500-6*
C203 Condenser, .004 mf,, tone compensation.61-0179* M|SCE|.|.AN EOUS
LS200 Speaker ................coa 36-1507-3 Description Service Part No.
R200 Volgme control, 1 megohm. ......... 33-5554 Cabinet, Less Dial Scale
R201 Resistor, 4.7 megohms, d-c grid Model 48-141 10618A
return ........... ... oaan- 66-5473340* Model 48-145 . . ... 10618D
R202 Resistor, 1 megohm, plate load..... 66-5103340% JUTEEL SRS e el
R203 Resistor, 2.2 megohms, d-c grid Cabinet Hardware
T 66-5223340* g?'fllitesczr;cei cloth assembly.................... 40-6910
T200 Output transformer .................. 32-8323 Modol 48-141 « oo o oo oo e
Modeld8-145. ... .. ... ... ... ... .. 27-5951-1
SECTION 3 Dial-Scale Hardware
C300A Condenser, trimmer.............. Part of Z300 Band, rubber, dial scale. ............... .54-4025
C300B Condenser, trimmer......... ..... Part of Z300 Screw, strap mtg. .................. 1W23129FA3
(C301A Condenser, trimmer.............. Part of Z301 Strap, scale mtg., rh. ............. .. 56-2672FA3
1C3018B Not used Strap, scale mtg, lh. ............... 56-2671FA3
|C301C Condenser, 150 mmf., i-f filter. ... Part of Z301 Knob
1C301D Condenser, 150 mmf., i-f filter.. . Part of Z301 Model 48-141 .. .......... ... 54-4323
€302 Condenser, .05 mf., a-v-c filter........ 61-0122% Model 48-145 rcne. ome <4535 e ploGads -c o8 e ese 54-4375
C303 Condenser, 100 mmf., coupling, Stud, baffle mtg. ............... ... ... W2235-2FA9
part of Z301................. 60-10105407* Scale Plate, Flag and Upright Assembly....... ... 76-3131
R300 Resistor, 10 megohms, a-v-c filter..66-6103310% Cord, drive (25-ft. spool), for flag. ........... 45-8755
R301 Resistor, 47,000 ohms, i-f filter, Cord, drive (25-ft. spool), for pointer......... 45-8755
| part of Z301.................. 66-3473340% RGP e pqe o7 o 0 = BEAEAIEL © 90 BEGOE® R 48 D20 56-2896
2300 Transformer, 1st i-f, includes Spring, flag drive. .. ......... .. ... 28-9011FA3
C300A and C300B.............. 32-3919-1 Spring, cam plate, flag drive..... ... ... 57-0701FA1
7301 Transformer, 2nd i-f, includes C301A, Spring, retaining ....................... 57-1468FA1
C301C, C301D, €303, and R301....32-3897 Transfer-lever assembly. ................... 76-1655-1
Socket, Loktal .. . ... .. .. 50 el oo U (4 A s 2 W Tatare 27-6138
SECTION 4 Tuning-Condenser Hardware
C400 Condenser, 5 mmf., coupling........ 30-1221-5 Cord, drive (25-ft. spool), for tuning condenser. 45-8760
Cc401 Condenser, main tuning .............. 81-2721 Drum, drive assembly....................... 76-24853
C401A Condenser, trimmer, aerial coil ..Part of C401 Mounts, rubber, tuning condenser............ 27-4596
C401B Condenser, trimmer, osc. coil ....Part of C401 Spring, tuning-condenser drive........... 28-8913FAS3
C402 Condenser, 100 mmf., osc. grid.. 60-10105407* Tuning-shaft assembly....................... 31-2640

© John F. Rider
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MODEL L8-150

Circuit Description

Philco Model 48-150 is a five-tube, battery-operated,
superheterodyne radio providing reception on the
standard broadcast band, 540 to 1720 ke. For best
performance, the radio should be operated with an
‘external aerial, such as Philco Part No. 45-1469.

A type 1LG3 pentode is used as the r- amplifier
and a type 1LA6 pentagrid converter as the mixer
and oscillator, to provide high sensitivity and high
signal-to-noise ratio. The r-f stage is coupled to the
mixer by a transformer, and the oscillator is coupled
to the mixer by the electron stream within the con-
verter tube.

The 455-kc., i-f amplifier stage employs a type
1LN5 pentode. This stage is coupled to the output
of the mixer by a double-tuned i-f transformer, and
is coupled to the detector-diode section of the 1LH4
diode-triode by a single-tuned i-f transformer. The
diode circuit of the 1LH4 rectifies the i-f signal and
 produces the audio signal and a-v-c voltage.

Two a-v-c filter circuits are used; one circuit
couples the a-v-c voltage to the r-f amplifier; the
other couples the a-v-c voltage to the mixer.

The audio output of the detector is resistance-
| coupled to the triode section of the 1LH4, which, in
turn, is resistance-coupled to the type 3LF4 beam-
i tetrode output stage. Fixed bias is supplied to the

‘output stage from a resistor in series with the nega-
tive return to the battery plug. The permanent-mag-
net, dynamic loud-speaker is transformer-coupled to
the output stage.

—

Philco TROUBLE-SHOOTING Procedure

For rapid trouble*shooting, the radio circuit is divided
into four sections, with test points specified for each
section; these sections and test points are indicated in
the schematic diagram. The trouble-shooting proce-
dure given for each section includes a simplified test
chart and a bottom view of the chassis, showing the
locations of the test points and the components of
that section.

In each chart, the first step is a master check for
determining whether trouble exists in that section,
without going through the entire test procedure. Fail-
ure to obtain “NORMAL INDICATION” in any given
step indicates trouble within the circuit under test.

©jonn F. Rider

PHILCO CORP.

MODEL 48-150

SPECIFICATIONS
CABINET .. ... it Wood
CIRCUIT. ... .......... Five-tube superheterodyne
FREQUENCY RANGE. ........ ... 540 to 1720 ke.
AUDIO OUTPUT. ........ ... .. ...c.... 220 mw.

POWER INPUT. .Battery pack, Philco Type P-60D-
11L: plate supply, 12 ma. at 90
volts; filament supply, 300 ma. at
1.5 volis; total power consump-
tion, 1.4 walts

AERIAL........ External, Phiico Part No. 45-1469

INTERMEDIATE FREQUENCY........... 455 ke.

PHILCO TUBES (5),
i1.A6, 1LG5, 1LH4, 1LN5, 3LF4

TP-3411A

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

Preliminary Checks
The following preliminary checks should be made be-
fore turning on the radio:

1. Carefully inspect the top and bottom of the
chassis. Be sure that all tubes are securely mounted
in the proper sockets. Look for bad connections
burned resistors, or other obvious signs of trouble.

2. Disconnect the battery and measure the resist-
ance between B+ (red lead of battery plug) and
chassis. Use the ohmmeter polarity that gives the
highest reading. If the resistance is lower than 10,000
ohms, check condensers C100, C203, C201, and C403]
for leakage or shorts.
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1l

PHILCO CORP.

TROUBLE SHOOTING

&
\i:} S
AP _

MODEL LR-150

Section 1

Make the tests for this section
with a d-c voltmeter. The volt-
ages indicated in the chart were-
measured with a 20,000-ohms-
per-volt meter, with a fresh bat-
tery pack installed, and with the
radio turned on. Set the volume
control to minimum and the dial
pointer to 540 ke. Connect the
meter between the radio chassis,
test point C, and the test points
indicated in the chart.

WITH SET TURNED ON.

A+ FALLS BELOWLI VOLTS,

. £ ‘
ILA6
NOTE: THE BATTERY SHOULD
| BE REPLACED WHEN B+
FALLS BELOW 60 VOLTS,0R l{ /

If the “NORMAL INDICA-
TION” is obtained in step 1, pro-

Figure 1. Bottom View, Showing Section 1 Test Points

Tpasesa  ceed with the tests for Section 2;

not, isolate and correct the
trouble within this section.

NORMAL ABNORMAL
STEP TEST POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
A 85 volts
‘ 1 B 1.5 volts Trouble within this section; isolate by the following
! D Negative tests.
| 5.5 volts
! No voltage Open battery cable or R100. Defective S100. Shorted C100.
2 A 85 volts Low voltage Weak battery. Change in value of R100. leaky Cl100.
Excessive current drain in Sections 2, 3, or 4.
3 1.5 volts No voltage Open battery cable. Defective S100.
: Low voltage Weak battery.
4 D Negative
5.5 volts Excessive current drain in Sections 2, 3, or 4.

\
Change in value of R100. Open R100. ’ l
|

TROUBLE S

Section 2

HOOTING

Make the tests for this section
with an audio-frequency signal
generator. Connect the ground
lead to the radio chassis, test point
C, and the output lead through a
.1-mf. condenser to the test points
indicated in the chart. Set the
volume control to maximum. If
the “NORMAL INDICATION”|
is obtained in step 1, proceed

) with the tests for Section 3; if not,

Figure 2. Bottom View, Showing Section 2 Test Points

isolate and correct the trouble
within this section.

 TP-3363B

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A I‘:‘ilg;lzll?:pi:f?al with moderate Trouble in this section; isolate by the following tests.
2 B Moderate,_ clear signal with | Defective 3LL.F4, T200, or 1.S200. Shorted C203 or C201l.
strong signal input. Leaky €203 or C201.
3 D Same as step 1. Defective 1LH4. Open R202 or C202, r
4 A Same as step 1. Open C200. Defective R200.
Listening Test: Distortion may be caused by leaky €201, C202, C203 or C200, or by open R203.

.

o John F.

Rider
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MODEL L8-150

PHILCO CORP.

TROUBLE SHOOTING Section 3

Figure 3. Bottom View, Showing Section 3 Test Points

Make the tests for this section
with an rf signal generator
(modulated output); set the gen-
erator to 455 kc. Connect the
ground lead to the radio chassis,
test point C, and the output lead
through a .1-mf. condenser to the
test points indicated in the chart.
Set the volume control to manxi-
mum. If the “NORMAL INDI-
CATION” is obtained in step 1,

CTP-3363C proceed with the tests for Section |

4; if not, isolate and correct the
trouble within this section.

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Lo,l.ld’ cle_ar signal with moderate Trouble in this section; isolate by the following tests.
signal input.
Defective 1LN5 or 1LH4 (diode section). Defective or
g Same as step 1. misaligned Z301.
3 Same as step 1. Defective or misaligned Z300.

TROUBLE SHOOTING Section 4

Make the tests for this section
with an rf signal generator
(modulated output); set the fre-
quency as noted in the chart.
Connect the generator ground
lead to the radio chassis, test
point C; connect the output lead
through a .1-mf. condenser to the
test points indicated in the chart.

Inspect the tuning condensers
for bent plates, dirt, or poor

S .

N wiper contacts; any of these con-
ditions will cause noise. If the

—iein “NORMAL INDICATION” is not

Figure 4. Bottom View, Showing Section 4 Test Points

obtained in step 1, isolate and
correct the trouble within this
section.

DIAL SETTINGS )
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL
SIG. GEN. RADIO INDICATION
1 A 540 ke. 540 ke. Lo ](c)ifaslignsallg nal [ Trouble in this section; isolate by the
put. following tests.

E 540 to Negative voltage (at | Defective 1LA6, T402, R401, R402 or

2 Osc. test 1720 ke least 1.5 volts) over C405. Shorted C403 or osc. section of
(Seenotebelow.) : complete range. C401.
3 B 540 ke. 540 kec. Same as step 1. Same as step 2.
Defective 1L.G5 or T401. Shorted ant.

4 D 540 ke. 540 ke. Same as step 1. or rf section of C401.
5 A 540 kec. 540 ke. Same as step 1. Defective T400. Open C402.

'NOTE: Connect positive lead of a 20,000-ohms-per-volt meter to radio chassis, test point C; cunnect prod end of negative lead
through a 100,000-ohm isolating resistor to test point E (vsc. grid, pin 4 of 1LAB).

@ John r. Rider
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PHILCO CORP. MODEL L8-150
ANT GND SECTION 4 SECTION 3 SECTION 2
we LAk R & -/
gsv! I C304 _} 53v c202
C400 .
4,7TMMF r_____Z-?_OO__ /2 1Lha _O?J)I!MF
| g GREEN L5200
7400 | oreen | 1 -~
2 = X
= ™9 QS 7 | ~ I = NS0
5 [ Tl 3 338
o l l & = w
~N e ’ = LESS THAN
li o, [ B TN« | SngER | 1 1OHM
e E | St B A
: - ;. SR | Q3= ’
=B g QLS | A | BLACK Q3N
RS=S™L | ISOMMF | = 1™
caoz & BIC" L Semel I
= WHITE
C40.3 wiem N 330 22
DSMF == ] o 332
- @ 3" = [\ $3=3
Q% ] 6303-1-
S3E QsMF T
o:_i_,- =
1
1]
|
\
|
| 85v I
| 455V |
J \ oo
|
1 3 B
2 4
ANT
7400 740/ 7402 84/00
BATTERY
P-60D-1IL

l— CONDENSER SYMBOLS —l / PLUG SHOWN FROM pno_nc, SIDE

RF, IF AND AUDIO SIGNAL PATH

| e s _I_ T +_|_ I
| ALL RESISTOR VALUES IN OHMS UNLESS T T I J
| MARKED OTHERWISE, J I
l FIXED VARIABLE TRIMMER ELECTROLYTIC
-] SECTION 1
- FIGURE 5. PHILCO RADIO MODEL 48-150, SECTIONALIZED SCHEMATIC, SHOWING TEST POINTS )

©John F. Rider



MODEL L8-150

DIAL—Alignment points should be marked on the dial
backplate as shown in figure 8. Turn tuning gang
until fully meshed, and set dial pointer to index mark.

PHILCO CORP.

ALIGNMENT PROCEDURE

TURN ON RADIO AND SET VOLUME CONTROL FULLY ON

OUTPUT METER—Connect meter to voice-coil lugs on
loud-speaker. Set meter to 2.5-volt or similar range.

SIGNAL GENERATOR—Connect ground lead to radio
chassis; connect output lead as indicated in chart.

low 1 volt.

OUTPUT LEVEL—During alignment, adjust signal-gen-
erator output to maintain output-meter indication be-

STEP

SIGNAL GENERATOR

RADIO

CONNECTIONS TO RADIO DIAL SETTING | DIAL SETTING

SPECIAL INSTRUCTIONS

ADJUST

Through .1-mf. con- Tuning
denser to stator of 455 ke. condenser

aerial tuning con- fully
denser. meshed.

Turn C300B fully clockwise. Ad-
just trimmers, in order given,
for maximum output.

C301A

C300A

C300B

Through 200-mmf.
condenser to aerial 600 kec. 600 ke.
lead.

Adjust for maximum output.

C405

Same as step 2. 1700 ke. 1700 ke.

Same as step 2.

C401C

1500 ke.

Same as step 2. 1500 ke. (approx.)

Tune radio to generator signal
and adjust trimmers for maxi-
mum output.

C401B

C401A

600 ke. 600 kc.

Same as step 2. (approx.)

Adjust trimmers for maximum
output while rocking tuning
control.

C405

ANT, __
(BLUE) &

GND.
(BLACK) OUTPUT
METER
CONNECTIONS

Repeat steps 3 and 5 until no further increase in output is noted.

Figure 6. Top View, Showing Trimmer Locations

SYMBOLIZATION AND TE

All components in the radio circuit are symbolized and located

as follows:

C—-condenser LA—Iloop aerial
I—pilot lamp LS—loud-speaker
L—choke or coil = R-—resistor

100-series components are in Section 1—the power

supply.

200-series components are in Section 2—the audio

amplifier.

300-series components are in Section 3—the i-f am-
plifier, detector, and a-v-¢ circuits.

400-series components are in Section 4——the aerial,

r-f, and oscillator circuits.

RMINOLOGY

S—switch
T—transformer

Z—electrical
assembly

CORD A" AND C" 25 SPOOL. 4 5-8755
CORD'B™ 25 SPOOL  45-8760

Figure 7. Drive-Cord Installation Details

TP-3320E

TP-3413

9John F, Rider
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PHILCO CORP.

MODEL 118-150

3 4 5 6

INDEX
POINT

A MU MLARM R B M AL AN A A A A M A ""'{”'I”‘I"T]'l” FrTTTT Il"l”'l'I'I'HI'“I‘I‘I’IWUq”“”"

7 8 9 10 11 !

|

TP-3363E

Figure 8. Composite Dial and Backplate, Calibration Details

. ocarm=

REPLACEMENT PARTS LIST

NOTE: Part numbers marked with an asterisk (*) in the following parts list are general replacement items. These numbers may
not be identical with those on factory assemblies; also, the electrical values of some replacement items may differ from the values
indicated in the schematic diagram and parts list. The values substituted in any case are so chosen that the operation of the
radio will bzeither unchanged or improved. When ordering replacements, use only the “Service Part No.”

SECTION 1
Reference Symbol Description Service Part No.
BA100 Battery pack ........... ... .. ... P-60D-11L
3‘("100 Condenser, electrolytic, 10 mf. .......30-2540*
{ R100 Resistor, bias, 470 ohms........... 66-1473340*
| S100 Power switch ................... Part of R200
w100 Battery-cable assembly .............. 41-3710

SECTION 2
C200 Condenser, d-c¢ blocking, .0015 mf.. ..45-3500-6*
c201 Condenser, r-f by-pass, 100 mmf..60-10105407*
C202 Condenser, d-c¢ blocking, .0015 mf...45-8500-6*

C208 Condenser, tone compensation,
L0040 MES s omn s ae e ol Tam el s 61-0179*
' LS200 Loud-speaker ...................... 36-1507-3
R200 Volume control (with power switch),

1 megohm ...................... 33-5551
R201 Resistor, grid return, 4.7 megohms. 66-5473340*
R202 Resistor, plate load, 1 megohm. .. .66-5103340*
R203 Resistor, grid return, 2.2 megohms. 66-5223340*
T200 Output transformer ................. 32-8323

SECTION 3
C3S00A Condenser, trimmer ........... .Part of Z300
c300B Condenser, trimmer ........ ... Part of Z300
C301A Condenser, trimmer ............. Part of Z301
C301B Condenser, i-f filter, 150 mmf.....Part of Z301
C301C Condenser, i-f filter, 150 mmf.. ... Part of Z301
C302 Condenser, r-f by-pass, .05 mf.. ... .. .. 61-0122*
C303 Condenser, a-v-c filter, .05 mf......... 61-0122*

C304 Condenser, coupling, 100 mmf.,
part of Z301................. 60-10105407*
R300 Resistor, grid return, 1 megohm. ..66-5103340*
R301 Resistor, a-v-c filter, 10 megohms. .66-6103340*
R302 Resistor, a-v-c filter, 10 megohms. . 66-6103340*
R303 Resistor, i-f filter, 47,000 ohms,
part of Z301... ............... 66-3473340%
7300 Transformer, 1st i.f., includes
C300A and C300B.............. 32-3949-1
Z301 Transformer, 2nd i.f., includes C301A,

A C301B, C301C, C304, and R303..32-3897-2

SECTION 4
Reference Symbol Description Service Part Ne.
C400 Condenser, coupling, 4.7 mmf.... ... 30-1221-5¢
C401 Condenser, three-section tuning ....81-2726
C401A Condenser, trimmer ........... Part of C401
C401B Condenser, trimmer ............ Part of C401
C401C Condenser, trimmer ............ Part of C401
C402 Condenser, a-v-c¢ filter, .05 mf........ 61-0122*
C403 Condenser, r-f by-pass, .05 mf......... 61-0122%*
C404 Condenser, coupling, 10 mmf... . Part of T401
C405 Condenser, oscillator trimmer ...... 31-6473-7
C406 Condenser, oscillator coupling,
100 mmf. ....... ... ... 60-10105407*
R400¢ Resistor, a-v-c¢ filter, 4.7 megohms.66-5473340*
R401 Resistor, grid return, 220,000 ohms. 66-4223340*
R402 Resistor, screen dropping,
47,000 ohms .............. .66-3473340*
T400 Transformer, aerial .. .............. 32-3919-3
T401 Transformer, r-f ... ... ............ 32-8974-2
T402 Transformer, oscillator ............ 32-3385-3
MISCELLANEOUS
Description Service Part No,
Cabinet, less accessories. . ......................... 10675
Baffle-and-felt assembly .................... 40-6911
Eelt fOOt) §lie . E' o~ Fa &bt o -l w 5 oo Bok 36 6 » s w2190
IENODI L af 8k pal (BB e indn s mmmiea dEE e 3 76-3051
Scale, dial ... cefmn e ikt R ae Y i s 27-5966
Scale Strap «.ic..'ivuw..adiibte. chdn. - a- 56-4756
Scale plate, flag-and-upright assembly...... ... .... 76-3131
Cam plate ............................ 56-2700-1FA3
Drive cord, flag and pointer (25-foot spool)..45-8755
Drive cord, tuning gang (25-foot spool)..... 45-8760
Lever assembly ....... ... ... .. ... .. ... 76-1655-1
POINtEr) .. 2 rrrl: aume it -ued gzt Gaedwe 56-2896
Spring, gang and pointer drive.......... 28-8913FA3
Spring, flag drive ......... ... ... .. ... 28-8945
Spring, cam plate .................... .57-0701FA1
Spring, retaining ................... ... 57-1468FAl

Socket, Loktal ......... ... ... ... ... ... ... 27-6138
Tuning Shaft

© John F. Rider




PAGE 18-40 PHILCO

MODELS L8-200, LB8-200-I, L8-21k,
Code 125

transformer part number 32-4263.

Code 121 of each of these three models is identical to
Code 125 of each model, with the following exceptions:

1. The type 35Y4 rectifier tube was replaced by a
35Z5GT tube. Tpe

2. The type SOL6GT output tube was replaced by a
50A5 tube. Yo e

Circuit Description

The Philco Models 48-200, 48-200-1 and 48-214 are
5-tube, table-model superheterodyne radios, providing
reception in the standard broadecast band. The three
models, which started in factory production as Code
125, are identical, except for cabinet and dial parts,
as indicated in the parts list.

The high-impedance loop aerial normally provides
adequate signal pickup. An external aerial may be
connected, if desired, by detaching the aerial lead
(shown in figure 6) from the chassis, and connecting
the lead to an external aerial lead-in. Do not use a
ground.

The loop is coupled to the 7A8 converter tube.
Variable-condenser tuning is employed, the oscillator
rotor-section plates being shaped to obtain tracking,
thus eliminating the necessity for a series padding
condenser.

The 7A8 is transformer coupled to the 14A7 i-f
amplifier, which is also transformer coupled to the
diodes of the 14B6 second detector—first audio-fre-
quency amplifier. A-v-c voltage is applied to the
control grids of both the i-f and converter tubes.

The triode section of the 14B6 is the first audio
stage, and is resistance coupled to the S0L6GT 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.

Condenser C304 in Section 3, figures 3 and 5, is
a special condenser, inductively wound to form a se-
ries-tuned circuit, resonant at the intermediate fre-
quency. This special condenser offers less impedance
at this frequency than a conventional condenser, thus
permitting higher i-f gain, with no tendency toward
instability. Since the tuning gang is connected to
the chassis, by-passing at broadcast and short-wave
frequencies is adequate. The inductive effect is neg-
ligible at audio frequencies.

The 150,000-ohm resistor, R100, in Section 1, pre-
vents hum which might otherwise occur under condi-
tions of high humidity.

PHILCO CORP.

Codes 121 of these models use oscillator transformer part number 32-3880. Codes 122 use oscillator

MODEL 48-200 (Walnut)
MODEL 48-200-I (lvory)

MODEL 48-214

SPECIFICATIONS

CABINET:
Models 48-200 and 18-200-1 . . ... ... .. Bakelite
Model 48-214 . ... ... ... ..o Wood
CIRCUIT.............. Five-tube superheterodyne
‘FREOUEN(‘.Y RANGE. ... ... ... ... 540 to 1620 ke.
OPERATING VOLTAGE . . 105 o 120 volts, a.c. or d.c.
POWER CONSUMPTION. . .............. 30 watts
AERIAL. .. .Loop fastened to cahinet; 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
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
check, indicating whether trouble exists in that sec-
tion. Failure to obtain 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 the
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
CIO1A, C101B, and Cl101C, for leakage or shorts.

©Jonn F. Rider
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PHILCO CORP.

Code 125

/Jf\ TROUBLE SHOOTING Section 1

”

— =3 Make the tests for this scction
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-volt meter at a line volt-
age of 117 volts, 60 cycles.

Turn the volume control to
minimum, and set the dial pointer
at 540 kc.

Follow steps in sequence. If
“NORMAL INDICATION” is ob-

tained in step 1, proceed with

tests for Section 2; if not, isolate

TP-2698A e
= =
T

Figure 1. Bottom View, Showing Section 1 Test Points

and correct t..e trouble within this

section.
NORMAL ABNORMAL
STEP TEST POINTS INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
i A to B— v Trouble within this section; isolate by the following tests.

No voltage
2 C to B— 115v Low voltage
High voltage

Defective 35Y4 tube. Shorted C101A.
Defcctive 35Y 4 tube. Open C101A or 1100. Leaky CIOIA.
Open RIOL.

No voltage
3 D to B— 105v Low voltage
High voltage

Shorted C101B.
Open (1018, Leaky C'01B or €203.
Open R102. T200, or R204.

No voliage
4 A to B— v Low voltage
: High voliage

Shorted C101C.
Leaky C101C.
Open R20t.

Listening Test: Abnormal hum may be caused by open C101A, C1018, or CIO1C.

/ TROUBLE SHOOTING Section 2

| Make tests for this section by
| using an audio signal. Connect
| ground lead of signal generator to
B—; connect output lead through
a .1-mf condenser to the test
points indicated in the chart. Set
the volume control at maximum.
If “NORMAL INDICATION” is
obtained in step 1, proceed with
tests for Section 3; if not, isolate
and correct the trouble within

this section.

‘% T1-2698B

Figure 2. Bottom View, Showing Section 2 Test Points

STEP TEST POINT NORMAL INDICATION

POSSIBLE CAUSE OF ABNORMAL INDICATION

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

Trouble within this scction; isolate by the following tests.

P C Clear signal with high signal-
generator output

No signal: Open or shorted L5200 or 1T200. Shorted (203,

MODELS 18200, L8-200-1, Lig-21h,|

|

T -

|

Open R204. Defective S0L6GT tube.
Weak or distorted signal: Defective 530L.6GT tube. or 1.5200.
Leaky C202 or C201. Open R203. Shorted R204.

No signal: Open C201.

Note: Rotate R200 through range

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 11B6 tubec. .
5 A Same as step 1 No signal: Open C200. Shorted C300D.

Weak or distorted signal: Defective R200.

= s, -

© John F. Rider



46-200, L4B-200-1, LB=

121, 122, 125

R TROUBLE SHOOTING Section 3

5T
S 354 Make tests for this section by using
9@ an r-f signal generator with modu-
@ quency to 455 ke. Connect ground

|
lated output. Set generator fre-
l lead of signal generator to B—;
| connect output lead through a .1-mf
. condenser to the test points indi-
i cated in the chart. Set the volume
control at maximum. If “NORMAL
S INDICATION” is obtained in step
Lo 1, proceed with tests for Section 4;
! i if not, isolate and correct the
trouble within this section.

TP-2698C-1
Figure 3. Bottom View, Showing Section 3 Test Points .

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

1 A Clear signal with low signal-

Trouble within this section; isolate by the following tests.
generator output

No signal: Open or shorted Z300. Defective 14B6 or 14A7
tube. Open R301. Shorted (303.

2 C Same as step 1 Weak or distorted signal: Leaky C303. Open C303 or C304.

Defective 14B6 or 14A7 tube. Misaligned Z300. lLeaky

or open C302.

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

m TROUBLE SHOOTING Section 4

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-
V=R S o _ | TION” is not obtained in step 1,

T = TP-2698D = isolate trouble by following the re-
_| Figure 4. Bottom View, Showing Section 4 Test Points LJ maining steps.
DIAL SETTINGS
STEP TEST POINT = Neen s NORMAL INDICATION |POSSIBLE CAUSE OF ABNORMAL INDICATION
Clear signal with low Trouble within this secti i
5 tion; isolate by
1 A 540 ke 510 ke (s)-lelztrznlll-tgenerﬂwf the following tests. ’
o T 540 Open or shorted T400, C402, or R400.
2 ! Nsc. gs; : 1620.1? Negative voltage Shorted C400 or C400B. Defective
(see Note below) @ 7A8 tube.

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

3 C 540 ke 540 ke Same as step 1 7A8 tube.

Weak or distorted signal: Shorted
or open LA400. Defective 7A8 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- er-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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PHILCO CORP

MUDELS LB-200, LB-200-1, LB-214,

Cade 125

SECTION 4

CONNECT TO CHASSIS

SECTION 3

SECTION 2

—
|—R-F,I-F AND AUDIO SIGNAL PATH

—~=—0S5C. SIGNAL PATH
|ALL RESISTOR VALUES IN OHMS UNLESS
MARKED OTHERWISE

=

NOTE: ALL VOLTAGES AND CAPACITY AND RESISTANCE VALUES SHOWN ARE AVERAGE. THE
VOLTAGES BETWEEN TEST POINT B- AND OTHER POINTS INDICATED WERE MEASURED
WITH A 20,000-OHMS-PER-VOLT METER, VOLUME CONTROL AT MINIMUM AND TUNING
CONDENSER PLATES FULLY MESHED.

CONDENSER SYMBOLS

|
S

FIXED VARIABLE TRIMMER

—r

35r4
RECTIFIER

FOR LOOP OPERATION Cao/ aalas Z30/ L f4A7 ' 2300 w2 1486 W86 Oﬁ 50L6GT. TERIA?N%TEH(E ON
f it S e == =k It JGREEN "/-FamrL BLUE [ T = 13 2np DET- RISTADIO C20| / dUTPUT REAR OF CHASSIS
| SMMF / BLUE }|—' | 2 "}()V l | o B y.C OIMF T200

| / /| | G ! | 853 o ‘ a5z
; Y 202
~ SI1d ¢ < 1149| sff N B "é < 4% ' 470000
o= S Gl O 4 X
. // ,/ Iggﬁ ’m’#gﬁl g 45V ig%ﬁ S 3}
S« S .g 4 § 1 Nyrt { | | 1] ot | 4
% © 8 le ;. G | I I 7
3 A A S el ' ne | =
l — \ = I 1 §=3 |
; RED WHITE I ggc: © =i BLACK' C200 ke
= R400 )/ OS> 3N arve 1 OMFT
10000 / ' 5% S |
C402 mme/ | 1 o=+3
l 4T | ole =
R40/ AR PE= S S ——— i L |
£ = -
150000 . /" Traool? ' | £2003 o
sS4 g.! o 8 RED | LA 2 cz02
Ny el 5 R30/ I 3 sle
, % 27000 I 55?
. : | R20/ 2203 |
€ | 3.3MEG 470,000
AL [
' |
= |
" C |
= ' C302ek= |
! UMF ™ i
il
am C304
-~ OMF
SPECIAL-
SEE PARTS
LIsT
. )
I.F.=455KC '
7400
2

~
™30 MF

ClO0/8=
25MF

.

2 1 1 18 8 l\l I/\E

SO0L6GT 748 14A7 /486

SECTION |

FIGURE 5. PHILCO MODELS 48-200, CODE 125, 48-200-1, CODE 125, AND 48-214, CODE 125; COMPLETE SECTIONALIZED SCHEMATIC, SHOWING ALL TEST POINTS

TP-2698-1
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[MODELS 48-200, L8-200-I, u8-214,

PHILCO CORP.

Code 125
TURN ON THE RADIO POWER, AND SET THE VOLUME CONTROL FULL ON
DIAL POINTER—Turn tuning condensers to full- OUTPUT METER—Connect to left (output) lug SIGNAL GENERATOR—Connect ground lead to OUTPUT LEVEL—During alignment, adjust the sig-
mesh position. Set dial pointer to index dot, lo- and center (chassis) lug of terminal panel, B—; connect output lead as indicated in the nal-generator output to maintain an output-meter
cated to the left of “55.” shown in figure 6. chart. indication below 1.25 volts.
SIGNAL GENERATOR RADIO
STEP -
CONNECTIONS TO RADIO | DIAL SETTING | DIAL SETTING SPECIAL INSTRUCTIONS ADJUST
1 Turn C301B (copper screw) down
a tight.
I C300A
Through .1-mf. con- . . q
2 denser to test-point 455 ke. 540 ke. Adé‘i':,z; l;:::‘:::;isl’n:lnmt?slg::er C3008
C of Section 4. ? : ° C301A
C301B
i Through 100-mmf. Disconnect external aerial lug '
condenser to ex- from chassis.
3 ternal aerial con- 1600 ke. 1600 ke. Adjust trimmer for maximum C100B
nector. output.
4 Same. 1500 ke. 1500 ke. Adjust for maximum output. C400A N EXTERNAL %%T,\‘,’,t,’gc“r‘.%ﬁg
-
Figure 6. Chassis View, Showing Trimmer Locations fILSEES
SYMBOLIZATION AND TERMINOLOGY
All components in the radio circuits are symbolized and located p%RI
as follows: SPRING i
$6-2617 iS5t
C—condenser LA—Iloop aerial S—switch |
I—pilot lamp LS—Iloudspeaker T—transformer DRIVE CORD
L-—choke or coil R—resistor Z——electrical 45-8150
assembly (25' FT. SPOOL) @
100-series components are in Section 1—the power 3%TURNS !
supply. AROUND
200-series components are in Section 2—the second SHAFT
detector, a-v-¢, and audio circuits. — 12}
300-series components are in Section 3—the i-f am- s 45-8750
plifier.
400-series components are in Section 4—the aerial,
r-f, and oscillator circuits.
Figure 7. Drive-Cord Installation Details TP-2698E

©John F. Rider
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—
PHILCO CORP. MODELS L8-200, L8-200-I, L8-21L,
Code 125
NOTE: Parts marked with an asterisk (*) are general replacement items, and the numbers listed 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 eithes unchanged or improved. When ordering replacements, use only the “Service Part No.” in this parts list.
SECTION 1 SECTION 4
Symbol Description Service Part No. Symbol Description Service Part No.
C100 Condenser, line filter, .04 mf ....... 45-3500-2* C400 Condenser, tuning, 2-section ........ 31-2527-2
101 Condenser, electrolytic, 3-section filter.30-2573 C400A: Condenser, trimmer ............. Part of C400
C101A: Condenser, electrolytic, 30 mf... Partof Cl01 C400B: Condenser, trimmer ............ Part of C400
I C101B: Condenser, electrolytic, 25 mf... Part of C101 Cc401 Condenser, coupling, 5 mmf....... 60-90505007*
C101C: Condenser, electrolytic, 20 mi... Part of C101 C102 Condenser, isolating, 47 mmf.. . .. 60-00515307*
R100 Resistor, leakage, 150,000 ohms. ...66-4153340%  pq4g Resistor, osc., grid, 100,000 ohms. . . . 66-4103340*
. . "
R101 Resistor, ﬁlter,‘220 OhMSyiaanssill- 66-1224340 R401 Resistor, aerial discharge, i
R102 Resistor, filter, 1200 ohms. .. ... ... 66-2123340* 150,000 OhmMs .. ......c....oo... 66-4153840*
S100 Switch, power .................. Part of R200 T400 Transformer, oscillator .............. 32-3880
‘W100 Power cord and plug.................. L3363 LA400 Loop aerial:
1100 Panel lamp ..................... 34-2068 Models 48-200, 200-I ... ........ 32-4052-5
Model 48-214 ... .. ... ............ 32-4052-6
i
SECTION 2 MISCELLANEOUS
Description Service Part No.
C200 Condenser, coupling, 01 mf........... 61-0120* Cabinet
| C201 Condenser, coupling, .01 mf... .. ... ..61-0120* Model 48-200 . . .. .. ... 105421
Cc202 Condenser, by-pass, 220 mmf. .. .. . 60-10205307* ﬁoge: ig'g(l)g'l """"""""" AL '1054(;"2
- o a8 6rda ok o S ol < o o DEEER ol b 1062
C203 Condenser, by-pass, .02 mf.. ... ....... 61-0108* oae
R200 Volume control (with power Cabinet Hardware
switch), 500,000 ohms. . .......... 33-5429 Bac‘;w del 45.900 -
. . odel 48-200 .. .. ... ...l -987
R201 Resistor, grid load, 3.3 megohms. . .66-5333340* Model 48-200-1 .. ... 27-9922
R202 Resistor, plate load, 470,000 ohms. . . 66-4473340* Model 48-214 . .. ... ... ... 54-7080
R203 Resistor, grid load, 470,000 ohms. . .66-4473340* IF; °°t{) felt ... w2190
. . ) noi
R204 Resistor, bias, 130 ohms. . ... ... .. 66-1123340* Model 48-200 . . - 27-4820
LS200 Speaker ..... ... ... 36-1614 Model 48-200-I ... ... ... . ... ... ... ... 54-4118
T200 Output transformer ............ Part of LS200 ) Model 48-214 .. .. ... ... e 54-4154
| Window, acetate
Models 48-200, 200-I ... .. .. ... . . .54-4088
Model 48-214 . . ... ... ...l 54-4212
Clip, coil mounting. .. ... ... .. ... ... ..... . ... 28-5002F A1l
SECTION 3
Dial-Scale Hardware
C302 Condenser, a-v-c¢ by-pass, .1 mf... . ... 61-0113* Cord, drive (25-ft. spool) ... ................. 45-8750
C303 Condenser, screen by- , .05 mf. .. .. 61- * Pointer
S0 LyHRERS) 0 i 61-0122 Models 48-200, 2001 ... ... ........... 27-4891-1
C304 Condenser, special i-f by-pass, .2 mf...30-4644 Model 48-214 . . . 54-4148-2
R300 Resistor, diode load, 47,000 ohms. .Part of Z300 Scale, dial
R301 Resistor, screen, 27,000 ohms. . .. .. 66-3273310* xo?}ei 4fé22()(?0 ‘I. --------------- 27-5965
g odel 48-200- 27-5965-1
R302 Resistor, a-v-c, 2.2 megohms. .....66-5223340* Model 48-214 . . 27-5839
7300 Transformer, 2nd i-f. ... .. ........ 32-3952 Screw, scale mounting......... ... ..... 1W19674FAS3
C800A: Condenser, trimmer .......... ... Part of Z300 \S,é)rlrl:g, drivt]e cord. ... 56-2617
asher, i S
1 C300B: Corndenser, trimmer ......... ... Part of Z300 g SealchmountingiL g5 - Mt AW54094
C300C: Condenser, by-pass, 100 mmf. ... Part of Z300 Panel, terminal, loop aerial . ... ... ... ... ... ... .. 76-2148
C300D: Condenser, by-pass, 100 mmf. . ... Part of Z300 Panel, lamp assembly.. . .. .. .. ... .. ... ... .. ... ... 76-1472
Z301 Transformer, 1st i-f..... .. .. .. .. ..... 32-3967 Shaft, drive assembly. .. ... ... ... . .. .. ... .. ... ... 31-2718
C801A: Condenser, trimmer ............ Part of Z301 Socket, Loktal ... ... ... ... .. ... .. ... . ... ... .. 27-6138*
C301B: Condenser, trimmer ........... .. Part of Z301 Socket, octal ... ... ... ... . ... ... . 0L 27-6174*
© John F. Rider
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MODELS L6-250, L8~251,
Codes 121, 122, 126

{ CODE 121
Model 48-250, Code 121, is identical to Mode! 48-250, Code
{ 126, with the following exceptions:
1. The type 50B5 output tube was replaced by a type
50A5 tube. The 50BS5 miniature socket, Part No.

27-6226, was replaced by an octal socket, Part No.
27-6199.

2. The type 35Y4 rectifier tube was replaced by a type
35Z5GT tube.

CODE 122

Model 48-250, Code 122, is identical to Model 48-250, Code

121, with the following exceptions:

I 1. The permanent-magnet speaker (LS200), Part No.

| 36-1615, was replaced by an electrodynamic speaker,

‘ Part No. 36-1591.

. Resistor R101 was removed.

. Resistor R102 was removed.

. Condenser C101 was replaced by a 2-section electro-
lytic condenser, 20-20 mf., Part No. 30-2547.*

5. Resistors. R101 and R102 were replaced by the 500-
ohm field coil of the speaker.

N

Circuit Description

The Philco Radio, Model 48-250, is a five-tube, table-
model superheterodyne, providing reception in the
standard-broadcast band.

The high-impedance loop aerial normally provides
adequate signal pickup. Provisions are made for the
connection of an external aerial.

The loop is coupled to the 7A8 converter. Variable
condenser tuning is employed; the oscillator rotor-
section plates are properly shaped to obtain tracking,
thus eliminating the necessary 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 con-
trol grids of both the i-f and converter tubes.

The triode section of the 14B6 is the first audio
stage, and is resistance-coupled to the 50B5 output
stage. The output tube is transformer-coupled to the
‘permanent-magnet dynamic speaker.

i D-c operating voltages are obtained from the 35Y+

T ——

‘half-wave rectifier, the output of which is filtered by a
two-section resistor-condenser filter.

Condenser C302 in Section 3 is a special condenser,
inductively wound with wire to form a series-tuned
circuit, resonant at the intermediate frequency. This
special condenser offers less impedance at this frequency
than a conventional condenser, thus permitting higher
i-f gain, with no tendency towards instability. The
inductive effect at audio frequencies is negligible. Since
the tuning gang is connccted to the chassis, by-passing
at broadcast frequencies is adequate.

Resistor R100, the 150,000-ohm resistor in Section 1,
prevents hum which might otherwise occur under
conditions of high humidity.

PHILCO CORP.

Philco TROUBLE-SHOOTING Procedure

For rapid trouble shooting, the radio circuit is di-
vided into four sections, with tést points specified for
each section; these sections and test points are indi-
cated 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 chare, 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 “NORMAL INDICATION” in
any given step indicates trouble within the circuit
under test.

4 om e

R
AR RS

MODEL 48-250 (Walaut)
MODEL 48-250-1 (lvory)

SPECIFICATIONS

CABINET saatinnntl - no.......... Plastic (ivory or walnut)
CIRCUIT. . ... ... .. ............ Five-tube superheterodyne
FREQUENCY RANGE. .. ... ... ... ... .. ... 540—1620 kc.
OPERATING VOLTAGE. . ... .. .. 105—120 volts, a.c. or d.c.
POWER CONSUMPTION. . ......... ... ...... ... 30 watts
ARERIAL, . . op: c-vastil - - Loop fastened to cabinet; terminal

also provided for outside aerial
INTERMEDIATE FREQUENCY . . ... .. ... ... .. ... . 455 kc.
PHILCO TUBES (5). ... ...... .. 7A8, 14A7. 14B6, 50B5, 35Y4

1P-2670

Afrer 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 follow-
ing preliminary checks should be made before turning
on the power.

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

2. Measure the resistance between B~ (pin 7 of the
35Y4 rectifier) and B-— (test point B). When the
ohmmeter test leads are connected in the proper
polarity, the highest resistance reading will be ob-
tained. If the reading is lower than 1500 ohms,
check condenser Cl101A, C101B, and C101C for
leakage or shorts.

The resistance value, which is must lower than nor-
mal, is not intended as a quality check of these con-
densers; the value given is the lowest at which the
rectifier will operate safely while the voltage tests of
Section 1 are performed.

© John F. Rider
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Section 1

For the tests in this section, use a
d-c volumeter. Connect the negative
‘ lead to B—, test point B; connect the

positive lead to the test points indi-
‘cated in the chart. The voltage read-
| ings given were taken with a 20,000-
],ohm-per-volt meter, at a line voltage
tof 117 volts, a-c.
Turn on the power, and set the vol-
'ume control to minimum.

If the "NORMAL INDICATION"
is obtained in step 1, proceed with
the tests for Section 2; if not, isolate

PHILCO CORP.

TROUBLE SHOOTING

MODELS LB-250, LB-251,
Codes 121, 122, 126

‘and correct the trouble in this section. FIGURE 1. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS
1
| NORMAL ABNORMAL
! STEP .TEST POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 107v Trouble within this section. Isolate by the following tests.
No voltage Detective: 35Y4, S100, W100. Shorted: C101A.
2 C 130v Low voltage Defective: 35Y4. Open : C101A, 1100. Leaky: C101A,
High voltage Open: R101, R102, R203*, T200".
No voltage Shorted: C101B. Open: R101.
3 D 120v Low voltage Shorted: C203°., Leaky: C101B, C203°.
High voltage Open: R102, R203", T200".
; No voltage Shorted: C101C.
i 4 A 107v Low voltage Leaky: C101C.
High voltage Open: R203".
Listening Test: Abnormal hum may be caused by open C101B, C101C, or R100.

1 = . . . = = N . -
. * This part, located in another section, may cause abnormal indication in this section.

:Secﬁon 2

For the tests in this section, use an
audio signal generator. Connect the
‘ground lead of the generator to B-—,
test point B; connect the output lead
i through a .1-mf. condenser to the test
" points indicated in the chart.
. Set the radio volume control to
maximum.

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.

TROUBLE SHOOTING

TP-40478

FIGURE 2.

BOTTOM VIEW, SHOWING SECTION 2 TEST POINTS

: STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

: 1 A Loud, clear signal with weak Trouble within this section. Isolate by the following tests.

1 signal input,

2 C Clear signal with strong signal No signal—Open or shorted: 15200, T200. Shorted: C201,

i input. C203.

i Open: R203. Defective: 50BS.

; 3 D Same as step 1. Open: R201, R202, R204. Open, shorted, or leaky: C200.
Defective: 14B6.

! 4 A Same as step 1. Defective: R200( (rotate through entire range). Open, shorted
or leaky: C202.

! Shorted: C301D*

|

1

‘e This part, located in another section, may cause trouble in this section.

I

® John ¥,

Rider
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TODELS LB-250, LB-251,
Codes 121, 122, 126

Section 3

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

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

PHILCO CORP.

TROUBLE SHOOTING

L

\% TP-4047C

FIGURE 3. BOTTOM VIEW, SHOWING SECTION 3 TEST POINTS

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Clear signal with weak signal Trouble within this section. Isolate by the following tests.

input.
2 C Clear signal with moderate Defective or misaligned: Z301. Defective: 14B6 (diode sec-
signal input. tion), 14A7. Open: R300, C302. Shorted. leaky, or open:
C303.
3 A Same as step 1. Defective or misaligned: Z300. Defective: 7A8*. Open:
| C302, LA400".

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

Section 4

For the tests in this section, with
the exception of the oscillator test,
use an r-Fsignal generator with mod-
ulated output. Connect the generator
ground lead to B—, test point B;
connect the output lead through a
.1-mf.  condenser to the test points
indicated in the chart.

Set the radio volume control to
maximum.

Set the radio and signal-generator
dials as indicated in the chart.

If the "NORMAL INDICATION”
is not obtained in step 1, isolate and
correct the trouble in this section.

TROUBLE SHOOTING

=] TP-4047D
=3

FIGURE 4. BOTTOM VIEW, SHOWING SECTION 4 TEST POINTS
DIAL SETTINGS NORMAL POSSIBLE CAUSE OF
Sl U O SIG. GEN. RADIO INDICATION ABNORMAL INDICATION
1 A 540 kc. 540 kc. Clear signal with Trouble within this section. Isolate by the follow-
weak signal input. ing tests.
2 C 540 kc, 540 ke. Same as step 1. Shorted: C400, C400A. Defective: 7A8. Trouble in
oscillator section.
3 Oscillator Test 540 Negative 7 to 11 Defective: T400, 7A8, Open or shorted: C402,
(see Note be- to volts, Shorted: C400, C400B.
low) 1620 kc.
4 A 540 kc. 540 kc. Same as step 1. Defective: LA400. Open: C401.

OSCILLATOR-TEST NOTE: Connect positive lead of high-resistance voltmeter to B—, test point B; connect prod end of negative lead through
a 100,000-ohm isolating resistor to the 7A8 oscillator grid, test point D. Use suitable meter range, such as 0—50 volts. Proper operation of
oscillator is indicated by negative voliage of 7 to 11 volts (measured with a 20,000-ochms-per-volt meter) throughout range of tuning control.

© John F.

Rider
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O
CONNECT TO CHASSIS

SECTION 4

SECTION 3

PH] PAGE 18-51,52

—_— —
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SECTION 2

18-250, LB-251
Codes 121, 122, 126

YELLOW  £S200

)
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IALL RESISTOR VALUES IN OHMS UNLESS

I MARKED OTHERWISE
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PHILCO RADIO MODELS 48-250 AND 48-250-1, SECTIONALIZED SCHEMATIC DIAGRAM, SHOWING TEST POINTS
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MODELS L48-250, L8-251,
Codes 121, 122, 126

DIAL—Turn tuning condensers. to full-mesh position.
Set dial pointer to coincide with index mark, located
to the left of "'550.”

PHILCO CORP.

ALIGNMENT PROCEDURE

TURN ON THE RADIO, AND SET THE YOLUME CONTROL TO MAXIMUM.

OUTPUT METER—Connect to left (output) lug and
center (chassis) lug of terminal panel, shown in fig-
ure 6.

SIGNAL GENERATOR—Connect as
chart. Use modulated output.

indicated in QUTPUT LEVEL—During alignment, adjust signal-
generator output to maintain output-meter indication
below 1.25 volts.

SIGNAL GENERATOR RADIO
S CONNECTIONS DIAL DIAL SPECIAL ADJUST
TO RADIO SETTING SETTING INSTRUCTIONS
1 Ground lead to B—; out- 455 ke. 540 kc. Turn C300B (copper C301B
| put lead through a .1-mf. screw) fully tight, then C301A
condenser to test point adjust trimmers, in order
C of Section 4. given, for maximum out- C300F
put.
C300A
2 | Radiating loop (see note 1600 kc. 1600 kc. Adjust for maximum. C400F w4
below).
3 Same as step 2. 1500 kc. 1500 kc. Adjust for maximum. C400A OCUOTSrEJJEC"T"llEOTIE

o

. AERIAL LEAD

TP-3629

generator leads and place near radio loop.

C condenser
LS-

R—resistor

I pilot lamp

L-—choke or coil

as follows:

Cuits.

different prefix letter.

NOTE: Make up a six-to-eight-turn, 6-inch-diameter loop, using insulated wire;

LA loop aerial

loud-speaker

connect to signal-

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:

S- switch
T-—-transformer

Z——electrical assembly

The number of the symbol designates the section in which the part is located,

100-series components are in Section 1— the power supply.
200-series components are in Section 2—the audio circuits.
300-series components are in Section 3—the i-f amplifier, detector, and a-v-c cir-

400-series components are in Section 4—the aerial, r-f, and oscillator circuits.

A suffix letter identifies the part as a non-replaceable component of the assem-

FIGURE 6.

TOP VIEW, SHOWING TRIMMER LOCATIONS

POINTER  FRONT
56-2076-1FCP PULLEY
—
POINTER CORD |
45-8755
{257sPGOL)

REAR(© )
PULLEY,

SPRING
56-2617

bly which bears an identical rumber without a suffix letter, and with perhaps a

45-8750
{25 spooL)

2Y2 TURNS

et
, 1434 PART NO.45-8750
Ore O o
o PART M. 45-8755 Ve
e 2% —— — —

TP-1985
FIGURE 7. DRIVE-CORD INSTALLATION DETAILS

©John F. Rider

www americanradiohistorv com



PHILCO PAGE 18-55

PHILCO CORP.

WODELS LB-250, LB-251,)

T‘“
Codes 121, 122, 126
REPLACEMENT PARTS LIST H
NOTE: Part numbers marked with an asterisk (") are general replacement items. These numbers may not be iden-
tical with those on factory assemblies; also, the electrical values of some replacement items may differ from the
values indicated in the schematic diagram and parts list. The values substituted in any case are so chosen that the l
operation of the radio will be either unchanged or improved. When ordering replacements, use only the “Service
Part No.”
SECTION 1 SECTION 4 (Continued)
Reference Reference
Symbol Description Service Part No. Symbol Description Service Part No.
Cl100 Condenser, line filter, .04 mf.............. 45-3500-2* C401 Condenser, coupling, 5 mmf. .......... 60-90505007*
Cl01 Condenser, electrolytic, 3-section........... 30-2573* C402 Condenser, isolating, 47 mmf. .......... 60-00515307*
Cl0l1A: Condenser, filter, 30 mf. ............... Part of C101 LA400 Looplaeriall ..« few B 528 laoit oo 80002 fu b 32-4052-4
Cl01B:  Condenser, filter, 25 mf. ............... Part of C101 R400 Resistor, aerial discharge, 150,000 ohms. .66-4153340*
C101C: Condenser, filter, 20mf. ............... Part of C101 R401 Resistor, oscillator grid, 100,000 ohms. . ..66-4103340°*
oo Lamp, pilot ... 342068 T400 Transformer, oscillator .................... 32-3880
‘R10Q0 Resistor, leakage, 150,000 ohms. .. .. ... .. 66-4153340*
R101 Resistor, filter, 220 ohms ............... 66-1224340 MISCELLANEOUS
R102 Resistor, filter, 1200 ohms .............. 66-2123340 Description Service Part No.
S100 Switch, power ............ ... . ... Part of R200 ) r
Cabinet
w100 Powercordand plug ...................... L-3193
Model 48-250 (less scale) .......................... 10524P
SECTION 2 Model 48-2501 (less scale) .. ..................o... 10524R
C200 Condenser, blocking, .0l mf. ............ ... 61-0120" Cabinet Hardware
C201 Condenser, by-pass, 220 mmf. ......... 62-122001001 " Back
C202 Condenser, blocking, .0l mf. ....... ... ... 61-0120* Model 48250 ...\ oo 27-9817
C203 Condenser, tone compensating, .02 mf. ... ... 61-0108° Model 48-250-1 ... .. ... 27-9870
L§200 Speake N e Ty e - 1 S e o T S 36-1615 Knob assembly
R200 Volume control, .5 megohm ................ 45.5007* Model 48-250 . . ... 54-4052
R201 Resistor, plate load, 470,000 ohms........ 66-4473340" Model 482501 ... 27-4805
R202 Resistor, grid load, 3.3 megohms......... 66-5333340° Scale, dial
R203 Resistor, bias, 130 ohms ................ 66-1123340° Model 48-250 . ...\, 27-5907
R204 Resistor, grid load, 470,000 ohms......... 66-4473340" Model 48-250-1 .. oo, 27-5908
T200 Transformer, output .................. Part of LS200 Scale SITAP .o . vttt e 56-2059FA3
SECTION 3 SCTOW/ £ ai5 Siifpc th T4 2 o El L% JE fe% % i 1W23129FA3
Stud, back mounting ......... ... ... L W2235FA9
C300A Condenser, trimmer ................... Part of Z300
C300B Condenser, trimmer ................... Part of Z300 Dial Backplate and Associated Hardware
C301A Condenser, trimmer ................... Part of Z301 Cord, drive (pointer) ss simssss - bas s sauebine.a.«a 45-875%
C301B Condenser, trimmer ................... Part of Z301 Cord, drive (@ang) .......... ... i, 45-8750
C301C Condenser, by-pass ................... Part of Z301 Diffusing panel, Model 482501 .. ... ... ............ 54-4343
C301D Condenser, by-pass ................... Part of Z301 Light reflector, Model 48250 ..................... 27-9816-1*
C302 Condenser and choke assembly, Pointer ... 56-2076-1FCP
| bfibypass, .2 mf LLL L es el SLMEAL PUIOY v et e e ee e e e a 11W29740
C303 Condenser, screen by-pass, 0S5 mf........... 61-0122° Rubber bandl meh T S 54.4064
C304 Condenser, a-v-cfilter, 05mf. .............. 61-0122* Screw and lock washer . . oo 1W32228FA3
. R300 Resistor, screen dropping, 27,000 ohms...66-3273340 Spring
R3Q1 Resistor, if filter, 47,000 ohms .......... Part of Z301 Gang drive cord ... 562617
R302 SR e (TR B2 LroeleliiEn o ppaa . LR Pointer drive cord . ...ttt 56-3167:
= e 22.3968 Spring clip, diffusing screen, Model 48-2501. ... . ... . .56-3587°
R - Transformer, 2nd i-f, including C301A, Panel, Wirlng ..................oiiiiiiiei, 76-2148
C301B, C301C, C301D, and R301........ 32-3674* Panel. wirlng .. ... qwc s o o- 2 ofpmal omansi - onsmeigse 12W45654
Pilot lamp socket assembly ...................... 76-1981
SECTION 4 Shaft, assembly .............. ... ... ... ... 31-2663
C400 Condenser, tuning, 2-section ........... 31-2727-1 Socket, tube
C400A: Condenser, frimmer ................... Part of C400 Loktal . s b sttt WL e - am - e sk as 26w os 0@ s i o6 Al 27-6138°
C400B: Condenser, trimmer .............o.ocunn. Part of C400 Minfature ., 5% . 8e. . Winggas R aeiesn oaf ke o nn b e 27-8228
© John F. Rider
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Circuit Description

Philco Model 48-300 is a 5-tube, portable superhetero-
dyne radio, designed to operate on a self-contained
battery or a standard source of a.c. or d.c. The fre-
quency range is 540—1620 kc. The built-in loop (high
impedance) is adequate in most localities; however,
where signal strength is low, an external aerial may
be used.

The converter stage employs a type 1R5. The i-f
stage, using a 1T4, operates at 455 kc. A 3-mmf. con-
denser (C305) and the socket capacity of the 1T4
socket are used to neutralize the inter-electrode cap-
acitance of the 1T4, thus preventing oscillation.

' The diode section of the 1U5 provides detection and
a.v.c. The pentode section functions as the first audio
| stage; this stage is resistance-coupled to the 3V4 out-
put amplifier.

For a-c or d-c power-line operation, plate, screen,
and filament power is supplied through the 11723
I rectifier.

By leaving the cathode bias resistor (R207) unby-
passed, degeneration is developed in the output stage
to improve the frequency response.

The 150,000-ohm leakage resistor (R102) prevents
hum under conditions of high humidity.

| Philco TROUBLE-SHOOTING Procedure

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

Test points are specified for each section, and are
indicated on the sectionalized schematic diagram. Thke
trouble-shooting procedure given for each section in-
cludes a simpliﬁeg test chart and a bottom view of the
chassis showing the location of the test points and the
| components o that section.

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

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

After isolating the trouble to a single stage, the defect
is located by: first, testing the tube; second, measuring
tube electrode voltages; third, measuring circuit resis-
tances; 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 soutce of power:

PHILCO CORP

MODEL 48-300

SPECIFICATIONS
CABINET ................. Leatherette-covered wood
CIRCUIT ................. Five-tube superheterodyne

FREQUENCY RANGE......
AUDIO OUTPUT .........
OPERATING VOLTAGES ..

540—1620 kc.

160 milliwatts

Battery pack: “B”,
volts; “A”, 7.5 volts
Ae/de: 105—120 volts
Batterv: “B”, 13ma. at 90
volts; “A”, 50 ma. at 7.5

90

POWER CONSUMPTION ..

volts
A.c./d.c.: 25 watts
AERIAL ................... Built-in loop; terminal
also provided for external
aerial
INTERMEDIATE
FREQUENCY ............ 455 ke

PHILCO TUBES (5)
BATTERY TYPE

TP-3980

1. Inspect both the top and the bottom of the chas-
«is. Make sure that all tubes are secure in the proper
ockets, and look for any broken or shorted connections,
wirned resistors, or other obvious sources of trouble.

2. Check the total filament resistance, with the
power switch turned on, the plug disconnected" from
the battery, and the change-over switch in the battery |
position (power-cord plug inserted in receptacle on rear
of chassis). If the resistance between the A+ and -
A- pins on the battery-cable plug is higher than 100
ohms, one of the tube filaments is probably open. '
NOTE: If the 3V4 filament is open, check C101D
before replacing with a new tube.

3. Measure the resistance between B+ (pin 6 of
the 117Z3 rectifier tube) and B-, test point B (see :
figure 1). When the ohmmeter test leads are connected
in the correct polarity, the highest resistance reading -
will be obtained. If the reading is lower than 1040

ohms, check condensers C101A and C101B 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 |
rectifier will operate safely while the voltage tests of
Section 1 are performed.

©John F. Rider
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PHILCO CORP MODEL 48-300|

Section 1 TROUBLE SHOOTING

POWER SUPPLY

S ML
Make the tests in this section with a d-¢ 80® L} o0 £ ®®
volumeter connecting the leagls between B-, test QlF s ©C6
point B, and the test points indicated in the ®|/4
chart. The voliage readings given were taken
with a 20,000-ohms-per-volt meter, at a line @@,@@ $/0/
voltage of 117 volws, a.c. ®Q@©
With the power-cord plug connected to a T & ®/U5
source of power (a.c. or d.c.), wrn on the " ‘? B [0)
power, and set the volume control to minimum C/O/C/ &
(clockwise). L@f1723
Follow the steps in the order given. If the (kﬂ -
“NORMAL INDICATION;” is obtained in T — 5700 e
step 1, proceed with the tests for Section 2 %J
(audio circuits); if not, isolate and correct
the trouble in this section. FIGURE 1. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS TP-4099A

TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 2 78(?: Trouble in this section. Isolate by the following tests.
2 D 107 Low voltage Defective: 11723, Open CI101A.
v No voltage Defective: 117Z3. Open: S100, S101.
3 E 103 Low voltage Changed Resistance: R101. Leaky: G10lA.
v No voltage Open: R1C1. Shorted: CIO1A.
4 F 55 Low voltage Changed Resistance: R100A. Leaky: C101B.
i v No voltage Oven: R100A. Shorted: C101B.
Low voltage Changed Resistance: R100A,
5 A 7.5v High voltage Open: filament of one or more tubes.
No voltage Open: R100A.
Low voltage Changed Resistance: R102. Leaky: C101C.
6 [ 80v High voltage Open: R207°, T200°.
No voltage Open: R102. Shorted: C101C.
Listening Test: Hum may be caused by open Cl101B, C101C, C100, or R103.

* This part, located in another section, may cause abnormal indication in this section.
BATTERY VOLTAGE: Replace battery when (with radio turned on) “B” voltage falls below 66 volts, or “A” voliage falls
below 6 volts.

Section 2 TROUBLE SHOOTING
| S|
CIRCUITS
uplo o
. . . . O o 0
For the tests in this section, use an audio- Q0
frequency signal generator. Connect the gener
ator ground lead o B~ test point B; connect
the output lead through a .1-mf. condenser
to the test points indicated in the chart
With the power-cord plug connected to a
source of power (a.c. or d.c.), set the volume
control to maximum (counterclockwise). Ad-
just the signal-gencrator output as required
for each step.
If the “NORMAL INDICATION" is obtained
in step 1, proceed with the tests for Section Uﬁd
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 TP-40998
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
Loud, clear signal with weak signal .
1 A input. Trouble in this section. Isolate by the following tests.
. . q . Detective: 3V4, LS200. O : R206, R207. T200. Shorted
2 C Clear signal with strong signal input. leZ:;:lVEZOZ, C203, C204, ’?Ze[x)‘O. or or l
3 D Same as step l. lé;foeschve: 1U5. Open: R204, R205. Shorted or leaky: C201,
4 A Same as step 1. Open.: R200 (rotate through range), R201, R202, C200. R203,
C304-.
Listening Test: 1f sneech or music is distorted (with section 1 cperating normally), check R203, R201, and R202 for opens,
and C200 for leakage.

|_* This part Jocated in another section, may cause abnormal indication in this section.

© John F. Rider
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Section 3 ROUBLE SHOOTING

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

For the tests in this section, use an r-f
signal generator, with modulated output, set
at 455 kc. Connect the generator ground lead e
to B-, test point B; connect the output lead 00 @ ©Y /U5
through a .1-mf. condenser to the test points Y
indicated in the chart.

With the power-cord plug connected to a
source of power (a.c. or d.c.), set the volume
control to maximum (counterclockwise). B357]

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.

. L . . FIGURE 3. BOTTOM VIEW, SHOWING SECTION 3 TEST POINTS TP-4099C
Since the circuit location of test point A

for this section is the same as that of test point C for section 4, the effectiveness of step 1 as a master check is dependent upon the
condition of certain parts in section 4; these parts are listed below under “POSSIBLE CAUSE OF ABNORMAL INDICATION.”

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A }‘:::‘ clear signal with weak signal Trouble in this section. Isolate by the following tests.
2 c Loud, clear signal with moderate sig- Defective: 1T4. Open: R300, Z301 pri. or sec.. R302. Shorted:
nal input. C300B, C301A, C303, C302.
3 A s N 1 Defective: 1R5*. Shorted: C400*, C400A“, C300A. C300B. Open:
ChiO €O B do 2300° pri. or sec., T400°.

Listening Test: Oscillation or instability may be caused by open C305.

* 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 excep-
tion of the oscillator test, use an r-f signal
generator, with modulated output. Connect
the generator ground lead t 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 (counter-
clockwise).

Set the 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. FIGURE 4. BOTTOM YIEW, SHOWING SECTION 4 TEST POINTS TF-40990
TEST SIG. GEN. RADIO POSSIBLE CAUSE OF ABNORMAL
2 POINT FREQ. TUNING R INDICATION
1 A 1000 ke. Tune to signal. Loud, clfear sig.nal with Troubl.e in this section. Isolaté by the
weak signal input. following tests.

Shorted: C400, C400A, C405, C402. Trouble

2 C 1000 kc. Tune to signal. Same as step 1. in oscillator circuit (step 3).
E to D Defective: 1R5. Open: R402, T400. Shorted:
(Osc. C400, C400B.
3 test; see Rotate through Negative 7 to 9 volts. |
range.
note
below.)
4 A 1000 kc. Tune to signal. Same as step 1. Open: C401, L400. LA400. R401.

OSCILLATOR TEST: Connect the positive lead of a high-resistance voltmeter to the 1R5 positive filament terminal. vin 7 (test

point D); connect the prod end of the negative lead through a 100,000-ohm isolating resistor to the lR5 oscillator qrid, pin 4 (test
point El. Use a suitable meter range, such as 0—10 volts. Absen ce of neaative qrid voltage throuaghout the tuning range indicates
that the oscillator is not operating. The normal arid voltage given in the chart was measured with a 20,000-ohms-per-volt meter.

¢ John F. Rider
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PHILCO CORP. MODEL L8-300

SECTION 4 | SECTION 3 SECTION 2
RF AND CONVERTER CIRCUITS DETECTOR AND AVC CIRCUITS AUDIO  CIRCUITS

1R5 .

CONNECT TO CHASSIS 4 CONVERTER !

FOR LOOP OPERATION IS/(;,OO% -L '
|

r} 2y £3 C305
EXT AERIAL = sV p/

) 1T
= C40/ : 2 IF AMPL

1400 1 1SMWF S =i
. - 4 | —— s{F" 51V
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L
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SECTION 1 POWER SUPPLY
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MODEL 118-300

PHILCO CORP.

ALIGNMENT PROCEDURE

OUTPUT METER—Connect between chassis and voice-coil terminal of output transformer T200.

VOLUME CONTROL—Set to maximum (counterclockwise).

OUTPUT LEVEL—Input signal should be attenuated, as alignment progresses,
low 1 volt.

SIGNAL GENERATOR—Connect as indicated in chart.

I-F ALIGNMENT—I-f alignment should be made with chassis out of cabinet.

R-F ALIGNMENT—R-f alignment should be made with chassis in cabinet, built-in loop connected, and ex-

to hold output-meter reading be-

ternal aerial lead connected to chassis.

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

STEP SIGNAL GENERATOR RADIO
CONNECTIONS ADJUST
TO RADIO DIAL DIAL SPECIAL INSTRUCTIONS 2301 2300
m c402
| 3
| Ground lead to B-; . . . d if v a . 4 : . ' :
) output to external . Gang fully A'djust ftrlmmerf;, in order C301A—2nd i-f sec. .
aerial lead (discon- e meshed. glvten,( hor 'm'axntnu.r? ou}:- C300B—1st i-f sec.
cted f hassis) . put (chassis out of cab- ° !
AR L GO inet). C300A—1st if pri. ‘ : =
2 Install chassis in cabinet, and adjust dial pointer. T200 : . b : L (4P
¥ ‘h" ¥
8100 ‘ ) :{f
Radiating loop (see . q C400B—Oscillator -
3 note below), 1600 kc. 1600 kc. Adjust for maximum. (shunt)
L 400
4 Same as step 3. 1600 ke, 1600 ke. Adjust for maximum. C400A—Aerial
(shunt)
RADIATING LOOP: Make up a coil of insulated wire, consisting of 6 to 8 turns, about 6” in diameter. Connect coil ends FIGURE 6. TOP VIEW, SHOWING TRIMMER LOCATIONS TP-4185
to signal-generator leads, and suspend coil near radio loop.
j
1
SYMBOLIZATION
The components in the radio circuit are symbolized according to the types of parts
and the section of the radio in which the parts are located. The prefix letter of the
symbol designates the type of part, as follows:
C--condenser LA-—loop aerial S —switch
I —pilot lamp LS —loud-speaker T—transformer
L—choke or coil R —resistor Z —electrical assembly
SPRING
The number of the symbol designates the section in which the part is located, as 28-8954
follows: DIAL CORD
100-series components are in Section 1—the power supply. 45-8760
. . . . . . }"34 3/4// J PO|NTER
200-series components are in Section 2—the audio circuits. *l 76-2470
300-series components are in Section 3—the i-f amplifier, detector, and a-v-c circuits. o ]
400-series components are in Section 4—the r-f and converter circuits. 3/16—‘{ I'—~ )
A suffix letter identifies the part as a component of the assembly which bears an l
identical number without a suffix letter, and with perhaps a different prefix letter.
FIGURE 7. DRIVE-CORD INSTALLATION DETAILS TP-4099E

©John F. Rider
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Reference
Symbol

C120
Cl1d1
CI01A
C101B
Clol1C
C101D
PL100
R100
R100A
R100B
| R101
R102
R123
$100
S101
w100

C200
C201
C202
C203
-C204
LS200
-R200

R201
R202
R203
R204
R205
R206
R207
T200

CL00A
%00B
C301A
| Cs02
C303

PHILCO CORP.

REPLACEMENT PARTS LIST

NOTE: Part numbers marked with an asterisk (*) are general replacement items. These numbers may not be iden-
tical with those on factory assemblies: also, the electrical values of some replacement items may differ from
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 values indicated in the schematic diagram and parts list.

the ‘‘Service Part No.”

SECTION 1
POWER SUPPLY

Description Service Part No.
Condenser, line filter, .04 mf. .coocnn...45-3500-2°
Condenser, electrolytic, 4-section ... 30-2560°
Condenser, filter, 30 mf., 150V .
Condenser, filter, 10 mf, 150v ... Part of C101
Condenser, filter, 30 mt., 150v ............Part of C101
Condenser, filter, 30 mf., 25v ..Part of C101
Plug-and-cable assembly e 41-3712-2
Resistor, 2-8€CHON ... 33-3431-4
Resistor, filament dropping, 875 ohms ...Part of R100
Resistor, filament dropping, 875 ohms ...Part of R100
Resistor, limiting, 60 chms ... e 34-1334
Resistor, dropping, 2200 ohms ...
Resistor, leakage, 150,000 ohms ..
Switch, on-oft Part of R200
Switch, battery—a.c./d.c. e 82-1821
Power cord and plug ..

...41-3755-17

SECTION 2
AUDIO CIRCUITS

Condenser, d-c blocking., .0lmi. ...
Condenser, screen by-pass, .05 mf. ..
Condenser, d-c¢ blocking, .004 mf. ...
Condenser, rf by-pass, 220 mmf. ..
Condenser, tone compensating, .004 mf....61-0179*

Speaker 36-1598
Volume control (with on-off switch),

1 megohm 33-5526
Resistor, diode return, 470 ohms .........66-1473340"
Resistor, diode return, 270 ohms . ... ... 66-1473340°

Resistor, grid retum, 4.7 megohms ....66-5473340"
Resistor, screen dropping, 10 megohms ....66-6103340°
Resistor, plate load, 1.2 megohms. 66-5123340"
Resistor, grid return, 470,000 ohm: .66-4473340°
Resistor, cathode bias, 680 ohms .......66-1683340°
Transformer, output 32-8259

SECTION 3

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

Part of Z300
.Part of Z300

Condenser, trimmer
Condenser, trimmer

Condenser, rimmer ... Part of Z301
Condenser, screen by-pass, .1 mf. ......61-0113"
Condenser, i-f by-pass (part of Z301),

100 mmf. 30-1225-2°

Reference
Symbol
C304

C305
R300
R301
R302

2300
2301

SECTION 3 (Continued)

Description Service Part No.

Condenser, i-f by-pass (part of Z301),
100 mmf{. 30-1225-2*
Condenser, neutralizing, 3 mmf. ..........30-1221

Resistor, screen dropping, 10,000 ohms ....66-3103340"
Resistor, a-v-¢ filter, 2.2 megohms ......66-5223340"
Resistor, if filter (part of Z301),

47,000

Transformer, 1st

MODEL L8-300

ohms ...

Transformer, 2nd if ...

SECTION 4
R-F AND CONVERTER CIRCUITS
C400 Condenser, tuning gang ... . e 31-2692
C400A Condenser, aerial trimmer ..............Part of C400
C400B Condenser, oscillator trimmer ............... Part of C400
C401 Condenser, isolating, 7.5 mmf. ... ........30-1224-8
C402 Condenser, neutralizing, 1.5 mmf. ... 30-1221-3
C403 Condenser, a-v-c filter, .05 mi. ... ...61-0122*
C404 Condenser, filament by-pass, .1 mf
C405 Condenser, filament by-pass, .25 mf.
L400 Coil, aerial loading
LA400 Loop aerial
R400 Resistor, discharge, 150,000 ohms .
R401 Resistor, a-v-c filter, 3.3 megohms ... .66-5333340°
R402 Resistor, oscillator grid bias,
100,000  ONIMS ..o 66-4103340°
T400 Transformer, oscillator 32-4095-3
MISCELLANEOUS
Description Service Part No.
Cabinet e e e = - ————— 10692
Back-catch assembly ... s 76-2273
Foot ....45-6041
Handle ... .54.7416-1
Handle loop 56-4919
SCAULE  fowrmmie ittt e i e e 27-5982
Scale strap 56-3846
Cord, drive (25-ft. spool) 45.8760"
Dial-backplate assembly 76-2023
Pulley (small) . 11W29741
Knob .54-4212-2
Pointer 76-2470
Pully (large) 11W29743FA3
Shaft and pulley 76-2028
Socket (miniature) ... 27-6203
Spring, drive-cord 28-8954
Stud (pulley) ...1W29752FAS
Switch plunger ... 76-3061

© John F. Rider
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Circuit Description

Philco Model 48-360 is a six-tube, portable, super-
heterodyne radio, operating on a self-contained bat-
tery or a standard power source of a.c. or d.c. High
sensitivity, selectivity, and power output are out-
standing features. The frequency range is 540—1600
ke. The built-in loop aerial is adequate in most lo-
calities. Where signal strength is low, an external
aerial may be used.

The tuned r-f stage, using a 1T4, provides a high
signal-to-noise ratio. The converter employs a type
1R5 pentagrid converter.

The i-f stage, using another 1T4, has double-tuned
transformers operating at 265 kc.; the voltage gain
of this stage is increased considerably by positive
screen feedback taken from the tertiary winding of
the second i-f transformer.

The diode section of the 1U5 provides detection
and a-v-c voltage. The pentode section functions as
 the first audio stage; this stage is resistance-coupled
to the 3LF4 output amplifier. The speaker is a per-
manent-magnet dynamic type.

For a-c or d-c power-line operation, plate, screen,
and filament power is supplied through the 117Z3
rectifier.

Philco TROUBLE-SHOOTING Procedure

For rapid trouble shooting, the radio circuit is di-
'vided into four sections, with test points specified for
each section; these sections and test points are in-
dicated in the schematic diagram. The trouble-shoot-
ing 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 compo-
nents 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.

Preliminary Checks

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

|
|

PHILCO CORP.

MODEL 48-360

SPECIFICATIONS

CABINET ... ........ . Fabrikoid finish, wood trim
CIRCUIT .............. Six-tube superheterodyne

FREQUENCY RANGE 540—1600 ke.
AUDIO OUTPUT ................. 160 milliwatts
OPERATING VOLTAGES . .Battery: “B,” 90 volts;

“A 9 volis. A.c./d.c.:
105—120 volts

.Battery: “B.” 12 ma. at
90 volts; “A.”’ 50 ma. at
9 volts. A.c./d.c.: 25 watts

AERIAL . .Built-in loop; terminal also provided for
external aerial

INTERMEDIATE FREQUENCY ..........
PHILCO TUBES (6) ..1T4 (2), 1R5, 1US5, 3LF4,
11723

BATTERY TYPE

POWER CONSUMPTION .

Philco P-841A

TP-1384

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

2. Check the total filament resistance by measuring
between the A+ and A— pins on the battery-cable
plug (disconnected from battery) while holding down
the change-over switch, §100. If the resistance is higher
than 100 ohms, one of the tube filaments is prob-
ably open.

3. With the change-over switch in the a.c./d.c.
position, measure the resistance between B+ (pin 6
of the 117Z3 rectifier) and B—, test point B. When
the ohmmeter test leads are connected in the proper
polarity, the highest resistance reading will be ob-
tained. If the reading is lower than 1100 ohms, check
clondensers C100A, C100B, and C100C for leakage or
shorts.

The resistance value above, which is much lower
than normal, 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 tests of Section 1 are performed. ‘

©John F. Rider
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Section 1
For the tests in this section, use a d-c volt-
meter. Connect the negative lead to B—,
test point B; connect the positive lead to the
test points indicated in the chart. The volt-
age readings given were taken with a 20,000-
ohms-per-volt meter, at a line voltage of 117
volts, a.c.*

Turn on the power, and set the volume
control to minimum.

If the “NORMAL INDICATION” is ob-
tained in step 1, proceed with the tests for
Section 2; if not, isolate and correct the

PHILCO CORP.

TROUBLE SHOOTING

MONEL L8-360

1RS5

AN wroo
g

|
1723

= = — N ——
;? c1004 —1;&"3\? Hﬂo_’}.lrj }
g/
)

1) R10OC

trouble in this section.

If_%_. H
=L s101 |
@"WA% = j !
008 [ == R102 {1} ,,|

R100 J S rposa00n

Figure 1. Bottom View, Showing Section 1 Test Points

=

NORMAL ABNORMAL
STEP TEST POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
A 80 volts . 9 . .
1 C 8.5 volts Trouble in this section. Isolate by the following tests.
High voltage Open: R100A, R100B, R100C, R101, T200".
Defective: S100, S101.
2 D 105 volts Low voltage Defective: 11723, Leaky: C100A.
Leaky or shorted: C100B, C100C, C100D.
No voltage Defective: 11723, S100, S101, W100.
Low voltage Defective: R100A. Leaky: C100A.
3 E 99 volts Shorted: C100B, C100C, C100D.
I No voltage Open: R100A. Shorted: C100A.
4 F 55 volts Low voltage Defoctive: R100B. Shorted: C100C, C100D. Leaky: C100B.
No voltage Open: R100B. Shorted: C100B.
! Low voltage Defective: R101. Leaky: C100C.
. 53 WD il No voltage Open: R101. Shorted: C100C.
High voltage Defective: Any tube, R207*, S100, S101.
6 C 8.5 volts Low voltage Leaky: C100D. Defective: R100C.
No voltage Open: R100C. Shorted: C100D.
Listening Test: Distortion or abnormal hum may be caused by open C100B, C100C, or C100D.
*This part, located in another section, may cause abnormal indication in this section.
BATTERY VOLTAGE: Replace battery when (with radio turned on) “B” voltage falls below 60 volts, or **A’* voltag
falls below 7.2 volts. :

Section 2

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

Set the radio volume control to maxi-
mum. Adjust the signal-generator output as
required for each step. ’

If the “NORMAL INDICATION” is ob- l
tained in step 1, proceed with the tests for |
Section 3; if not, isolate and correct the
trouble in this section.

TROUBLE SHOOTING

RS

T4 .

|
¢

- S rr3soon

Figure 2. Bottom View, Showing Section 2 Test Points

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A I&;;g;lald;::;;"s.lgnal with weak Trouble in this section. Isolate by the following tests.
2 C U;’:“;ui‘g“a' with strong signal | perective: 3LF4, LS200, T200. Shorted: C203. €204,
3 D Toud, clear signal with weak | Defeetive: 1U5. Open: €202, €201, R205, R20t.
signal input. Shorted or leaky: C202, €201,
4 A Loud, clear signal with weak | p co five: R200. Open: C200, R201. R202.
signal input.
Listening Test: Distortion on strong signals may be caused by shorted or leaky €200.

© John F. Rider
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Section 3 TROUB

For the tests in this section, use an r-f sig- [~
nal generator, with modulated output, set
at 265 ke. Connect the generator ground
§i lead 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 radio volume control to maximum.

If the “NORMAL INDICATION” is ob-
tained in the first step, proceed with the tests
for Section 4, if not, isolate and correct the

trouble in this section. 0 & ey

Since the circuit location of test point A L_. ] i;g] . ‘
for this section is the same as that of test e _
point C for Section 4, the effectiveness of step j TP-3400C
1 as a master check is dependent upon the Figure 3. Bottom View, Showing Section 3 Test Points

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

Loud, clear signal with weak
1 A A
signal input.
Clear signal with strong signal | Defective: 1T4, Z301. Misaligned: Z301. Open: R300, C302.

Trouble in this section. Isolate by the following tests.

. C input. Shorted or leaky: C302.
3 A Loud, clear signal with weak | Defective: 1R5*, Z300. Misaligned: Z300.
- signal input. Shorted: C406*.

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

Section 4 TROUBLE SHOOTING

For the tests in this section, with the excep-
tion of the oscillator test, use an r-f signal
generator with modulated output. Connect
the generator ground lead to B—, test point
B; connect the output lead through a .1-mf.
condenser to the test points indicated in
the chart.

Set the radio volume control to maximum.

Set the radio and signal-generator dials
as indicated in the chart.

If the “NORMAL INDICATION” is not
obtained in step 1, isolate the trouble by

| g 8 _.q TP-3400D
| following the remaining steps. Figure 4. Bottom View, Showing Section 4 Test Points
r (Locations of €402 and T400 shown in figure 6.)
| DIAL SETTINGS
STEP TEST POINT NORMAL INDICATION AR (0 O (HCLLET
$IG. GEN. RADIO LIS LT
d 1 ignal | . N . .
1 A 1000 ke. 1000 ke. Lo‘l:“’h c“?:ll-( 2:;:21 I‘rouble'm this section. Isolate by the
in following tests.
put. |
Clear signal with Defective: 1R5. O |
2 C 1000 ke. 1000 ke. strong signal in- | Defective: IR5. Open: C407, C408.
" Trouble in oscillator circuit.
EtoD Rolflte ] . Defective: 1R5 (ose. section), T401.
3 (Ose. test; tuning Negative 2 to 1 volts. Open: R402. Shorted: C410, C410A,
see note below.) control C400, C100C.
Loud, clear signal | Defective: 1T4, T400, Z100.
4 A 1000 ke. 1000 ke. with weak signal Shorted: C400, C400A, C100B.
input. Open: R100. R401.

OSCILLATOR-TEST NOTE: Connect positive lead of high-resistance voltmeter to 1R5 filament, test point E; connect prod end
of negative lead through 100,000-ohm isolating resistor to 1R5 oscillator grid, test point D. Use suitable meter range, such as
0—10 volts. Proper operation of oscillator is indicated by negative voltage of 2 to 4 volts (measured with 20,000-ohm’s-per-volt
meter) throughout range of tuning control.

-

LS
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= = PHILCO CORP. MODEL 1,8-360
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.
FIGURE 5. PHILCO RADIO, MODEL 48-360, SECTIONALIZED SCHEMATIC DIAGRAM, SHOWING TEST POINTS TP-3300
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ALIGNMENT PROCEDURE

THE ALIGNMENT SHOULD BE MADE WITH THE RADIO INSTALLED IN THE CABINET AND THE LOOP CONNECTED

DIAL—Turn tuning condensers to full-mesh position. OUTPUT METER—Connect between chassis and voice- SIGNAL GENERATOR (modulated)—Connect as indi- OUTPUT LEVEL—During alignment, adjust signal-gen-

Set dial pointer to coincide with ind k at low- coi i i ;
ffequ:;c)lf) ;11 (f rofodicall'nm ¢ with index mark at fow- coil terminal on output transformer, T200. cated in chart. erator output to maintain output-meter indication be-
low .4 volt.
SIGNAL GENERATOR RADIO
STEP ADIUST SIG. GEN. GROUND CONNECTION
CONNECTIONS TO RADIO | DIAL SETTING | DIAL SETTING SPECIAL INSTRUCTIONS
C301B
Ground lead to lug
on T400 (see figure Set at Turn C300B fully tight, then C301A
1 6); output lead to 265 ke. index adjust trimmers, in order C300A
ext. aerial lug. mark. given, for maximum output. ! :
C300B R ! < 2
2 Radiating loop . I
(see Note below). 1600 kec. 1600 ke. Adjust for maximum. C400C
Ir 3 Same as step 2. 580 ke. 580 ke Adjust for maximum while rock- CA10
’ ing tuning control.
4 Same as step 2. 1600 ke. 1600 ke. | Adjust for maximum. C400C i | i
5 Same as step 2. 1500 ke. 1500 ke. Adjust for maximum. C400B AN\ 4 \ . ..
6 Same as step 2. 1500 ke. 1500 ke. | Adjust for maximum. C400A / _— ‘
7 Repeat steps 3, 4, 5, and 6 until no further improvement is obtained. AERIAL LEAD ™ 2300 Z301
NOTE: Mak ix-to-eight- I T : . . .
DU TE ?ogp'llp a six-to-eight-turn, 6-inch-diameter loop, using insulated wire; connect to signal-generator leads and place Figure 6.Top View, Showing Trimmer Locations TP-3627
DRIVE CORD D
SYMBOLIZATION 25 FT SPOOL FULLEY
87
The components in the radio circuit are symbolized according to the types 4p®780 2 TuRns
of parts and the sections of the radio in which the parts are located. The
| prefix letter of the symbol designates the type of part, as follows:
C—-condenser LA—Iloop aerial S—switch
I—pilot lamp LS—Iloud-speaker T—transformer
L—-choke or coil R—resistor Z—electrical assembly . [
The number of the symbol designates the section in which the part is 76-2470 TSERINS,
located, as follows: \ .
100-series components are in Section 1-—the power supply. .
200-series components are in Section 2—the audio circuits. ™ 1
300-series components are in Section 3—the i-f amplifier, de- “~
tector and a-v-¢ circuits.
400-ser§es components are in Section 4—the aerial, r-f, and os- 252—?\,55 F?OOORB B B gg_%‘g& \/\1
cillator circuits. e aven " e i 3
A suffix letter identifies the part as a non-replaceable component of the 3o e
assembly which bears an identical number without a suffix letter, and with I
perhaps a different prefix letter. -
TP-708
Figure 7. Drive-Cord Installation Details
= R R e r—— —— S

©John F. Rider
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PHILCO PAGE 18-71

PHILCO CORP. MODEL L8-360
NOTE
Part numbers marked with an asterisk (*) are general replacement items. These numbers ‘may not be identical with those on
factory assemblies; also, the electrical valves of some replacement items may differ from the values indicated in the schematic
diagram and parts list. The values substituted in any case are so chosen that the operation of the radio will be either unchanged
or improved. When ordering replacements, use only the "Service Part No.”
SECTION 1 SECTION 4
Reference Symbol Description Service Part No. Reference Symbol Description Service Part No.
C100 Condenser, electrolytic, 4-section ..... 30-2560 C100 Condenser, tuning, 3-section ......... 31-2689
C100A Condenser, filter, 30 mf. ..... .. .. Part of C100 C400A Condenser, aerial trimmer ...... Part of C400
C100B Condenser, filter, 10 mf. . ... .. .. Part of C100 C400B Condenser, r-f trimmer ........ Part of C400
C100C Condenser, filter, 30 mf. ... ... .. Part of C100 C400C Condenser, oscillator trimmer ...Part of C400
C100D> Condenser, bias-resistor by-pass, Cc401 Condenser, compensating,
30 mf. ... 8-ase.a. s .. Part of C100 30 mmE. .. a s g e 60-00305307*
Clo01 Condenser, line filler, .04 mf. ......... 30-4119 C402 Condenser, aerial blocking, .0015 mf. 45-3500-6*
C102 Condenser, by-pass, .01 mf. .... ... .. 61-0120* C103 Condenser-and choke-assembly,
PL100 Plug, battery cable .................. 544272 i-f by-pass, Ol mf. ... ............ 76-2271
R100 Resistor, 3-section ................. 33-3431-4 C104 Condenser, by-pass, .1 mf. ........... 61-0113*
R100A Resistor, filament dropping, C105 Condenser, by-pass, .05 mf. ........ .61-0122%
60 ohms ............. ...... Part of R100 C106 Condenser, neuiralizing, 1.5 mmf. ... 30-1221-3
R100B Resistor, filament dropping, C107 Condenser, by-pass, .05 mf. ... ... .. .. 61-0122*
875 ohmsS ............... . .Part of R100 C108 Condenser, by-pass, .1 mf. ........... 61-0113*
R100C Resistor, filament dropping, C409 Condenser, by-pass, .25 mf. ... ... ... 61-0125
I 875 ohms .................. Part of R100 C410 Condenser, oscillator series padder ...31-6410
R101 Resistor, plate dropping, 2200 ohms. 66-2223340* C411 Condenser, tracking, 150 mmf. ...60-10155407*
R102 Resistor, leakage, 150,000 ohms ....66-4153340* C112 Condenser, coupling, 10 mmf.
S100 Switch, change-over (code 121) ....42-1553-1 (part of Z400) .............. 62-010009001
S100 Switch, change-over (code 122) ...... 42-1821 LA400 Loop aerial ......... .. ... .. ... ... 32-4080
S101 Switch, on-off ... ... ... .. ... ... Part of R200 L4100 Chokel e anas a0 e dwers s B8 1w € 32-4007
W100 Power cord and plug (code 121) ...... L-3339 R400 Resistor, grid return, 4.7 megohms 66-5473340*
W100 Power cord and plug (code 122) ...41-3755-17 R401 Resistor, a-v-c filter, 4.7 megohms .66-5473340%
T100 Aerial transformer .................. 32-3972 |
T401 Oscillator transformer ............. 32-1095-1
Z100 R-f transformer (code 121),
SECTION 2 including C412 .................. 32-3971
C200 Condenser, coupling, .01 mf. ......... 61-0120* Z100 R-f transformer (code 122),
C201 Condenser, screen by-pass, .05 mf. ...61-0122* including C412 ... ............... 32-4210
C202 Condenser, d-c blocking, .004 mf. ..... 61-0179*
C203 Condenser, r-f by-pass, 100 mmf. 62-110009001*
C204 Condenser, tone compensating, .004 mf. 61-0179
LS200 Speaker ............... ... 36-1598
R200 Volume control, 1 megohm ........... 33-5526
]fl§201 gesistor, grid return, 470 ohms ....66-1473340*
202 esistor, grid return, 270 ohms ....66-1273340*
R203 Resistor, grid return, 4.7 megohms .66-5473340* MISCELLANEOUS
R204 Resistor, screen dropping, Description Service Part No
27 megohms .......... ..... 66-5273340* P '
R205 Resistor, plate load, 1.2 megohms . .66-5123340*% Bolt, speaker mounting ...................... W2022FA3
R206 Resistor, grid return, 2.2 megohms .66-5223340* Cabinet (less scale) ............................. 10647F
R207 Resistor, bias, §86 ohms........... 66-1683340* Back, cabinet (code 122) .................... 45-6391
T200 Outputi transformer ................. 82-8259 Back-catch assembly ....................... 76-6182
Foot ... . . 45-6041
Grille, metal front ....................... 56-3351-1
Handle 100p ...... ... i 56-3954
SECTION 3 Handle shield .......... ... .. ... ... ... ...... 54-4390
C300A Condenser, trimmer, primary ....Part of Z300 Hinge (code 121) ...............coooooens 45-6182
C300B Condenser, trimmer, secondary ..Part of Z300 Scale, dial ... 27-5891
C301A Condenser, trimmer, primary ....Part of Z301 _ Scale strap ... 56-3846
C301B Condenser, trimmer, secondary ..Part of Z301 Clip, coil mounting .......................... 28-5002FA1
C301C Condenser, i-f filter, 100 mmf{. ..Part of Z301 Dial-backing-and-pulley assembly ............... 76-2023
C301D Condenser, i-f filter, 100 mmf. ...Part of Z301 Cord, drive (25-ft. spool) .................... 158760
C302 Condenser, screen by-pass, .05 mf. ... 61-0122* POINLEr v ect afeiaq moe s gmannzniia a0 Ul
C303 Condenser, i-f by-pass, .1 mf. ........ 61-0113* Pulley-and-bracket assembly ................ 76-2027
R300 Resistor, screen dropping, Spring, drive cord. ... 28-8954
15,000 OhMS . o oovveeee .. 66-3158340* Cover switch (volume control) . ... ... ......... 56-3209
R301 Resistor, a-v-c filter, 2.2 megohms. . 66-5228310* Grommet, tuning-condenser mounting ........... 27-4596
R302 Resistor, filter, 25,000 ohms ... .. Part of Z301 Knob ... GBI
R303 Resistor, a-v-c filter, 100,000 ohms. . 66-4103340 Shaft and pulley....... ... g0 s
Z300 Transformer, 1st i-f, including C300A Socket, L(?k'tal .................................. 27-6138
and C300B ... ... 32-3970 Soqket, miniature . ..... ... ... . 27-6208
Z301 Transformer, 2nd i-f, including C301A, Switch-plunger assembly
C301B, C301C, and C301D ...... 32-3971-2 gggg }g; ----------------------------------- 6

© John F. Rider




PAGE 18-72 PHILCO

MODEL L8-L6kL

AUDIO OUTPUT . -
OPERATING VOLTAGE ...
POWER CONSUMPTION ...
AERIAL ...

e 118 volts, ale. or d.c.

- 1) B2~ (31

..... <....Builtin loop: terminal also
provided for external aerial

455 ke

INTERMEDIATE FREQUENCY ..

SPEAKER ... . Dynamie, permanent magnet, 4" x 6°;
voice-coil impedance, 3.4 ohms
PHILCO TUBES (6) ..............14AF7, 7B7 (2), 7C6, 50A5, 35Y4

Circuit Description

Philco Model 48-464 is a six-tube, manually tuned
superheterodyne radio, providing reception in the stan-
dard-broadcast band, 540—1720 k¢, and the short-wave
range between 9 mc and 15.5 mc. A low-impedance
loop within the cabinet provides adequate signal pickup
in most areas. Where additional pickup is required,
an external aerial may be used. Do not use a ground.
The tube complement is as follows: 14AF7, converter;
two 7B7’s, i-f amplifiers; 7C6, det. — a.v.c. — 1st audio;
50A5, output; 35Y4, rectifier.

| The choke-and-condenser combinations C305/L300
and C306/L301 form series-tuned circuits, resonant at
frequencies relative to the i.f. The former is resonant
at 455 kc; the latter is resonant at 910 kc¢ (i-f second
harmonic); the combination formed by all the above
components is resonant at 1365 kc (i-f third harmonic).
The impedance of any of these combinations at reso-
nance is much lower than that of a conventional by-pass
condenser at the same frequency. By providing high-
efficiency by-passing between the chassis and B-, these
combinations function to prevent instability of the high-
gain i-f amplifiers and to minimize signal interference
and beat notes.

MODEL 48-
SPECIFICATIONS
CABINET . ... .o . we.Bakelite, brown
CIRCUIT .. - Six-tube superheterodyne
FREQUENCY RANGES
Broadcast ... ... «..540 — 1720 kc
Short wave ... . 4m  — R— R LIRS 1

PHILCO CORP.

464

Philco TROUBLE-SHOOTING Procedure

For rapid trouble shooting, the radio circuit is divided
into four sections, with test points specified for each
section; these sections and test points are indicated in
the schematic diagram. The" trouble-shooting proced-
ure given for each scction includes a simplified test
chart and a bottom view of the chassis showing the
locations of the test points and the components of that
section.

In each chart, the first step is a master check for
determining whether trouble exists in that section,
without going through the entire 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; sgcond,
measuring tube electrode voltages; third, measuring cir-

cuit resistances; fourth, substituting condensers. The |
trouble revealed should be corrected before testing
further.

Preliminary Checks

The following preliminary checks should be made
before turning on the radio:

L. Carefully inspect both the top and bottom of |
the chassis. Make sure that all tubes are secure in the
proper sockets, and look for any broken or shorted
connections, burned resistors, or other obvious sources
of trouble.

2. Measure the resistance between B-t (pin 7 of
35Y4 rectifier) and B-. When the ohmmeter test leads
are connected in the proper polarity, the highest resist-
ance reading will be obtained. If the reading is lower
than 1500 ohms, check condensers C101, C102A, C102B,
C102C, and C203 for leakage or shorts.

©Jonhn F. Rider




_ PHILCQ PAGE 18.73
PHILCO CORP. MODEL L8-h6h

Section 1 TROUBLE SHOOTING

Make tests for this section with d-c volt-
meter; connect negative lead to test point
B-, and positive lead to test points indi-
cated in chart. The voltage readings giv-
en were taken with a 20,000-ohms-per-volt
meter at a line voltage of 117 volts, a.c.

Set wafer switch to broadcast position;
turn volume control to minimum, and
tone control to nearly “off” position.

Follow steps in sequence; if the “NOT

MAL INDICATION” is obtained in step { (s700

1, proceed with tests for Section 2; if not, L - _ \Q_ ¢d)
isolate and correct the trouble in this e
section. FIGURE 1. BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS.

It will be noted that certain parts in
other sections of the radio are listed under “POSSIBLE CAUSE OF ABNORMAL INDICATION”, since they
may- cause abnormal voltage readings in this section.

TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

1 A 92v Trouble in this section. Isolate by the following tests.

2 C 0 128v No Voltage Defective 35Y4, S100, or W100. Shorted C101, C102A, or C100.
Low Voltage Defective 35Y4. Leaky C101, C102A, C102B, or C102C. Open 1100

or C102A.

High Voltage Open R100.

3 D 110v No Voltage Open R100. Shorted C102B.
Low Voltage Defective R100. Leaky C102B or C102C. Shorted or leaky C203.
High Voltage Open R101, T200, or R204.

4 A 92v No Voltage Defective R101. Shorted C102C.
Low Voltage Defective R101. Leaky C102C.

Section 2 TROUBLE SHOOTING

For the tests in this section, use an f
audio-frequency signal generator. Con-

- nect generator ground fead to test point }

)

i

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

Set radio volume control to maximum, !
and tone control to nearly “off” position.
Adjust signal-generator output as required :
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.

TP-23728 SIS J
FIGURE 2. BOTTOM VIEW, SHOWING SECTION 2 TEST POINTS.

STEP p%:frg'r 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 (o] Moderate. clear sigral with Defective 50A5, T200, LS200. R203, or R204. Shorted or leaky C203
strong signal input. or C202.

3 D Loud, clear signal with weak Defective 7C6. Open R202. Shorted C201 or C204 (rotate tone
signal input. control),

4 A Loud, clear signal with weak Defective R200, C200. or R201.
signal input,

Listening Test: Distortion may be caused by leaky C200, C201, or C202: hum may be caused by open R201 or R203.

Joun F. Rider



'MODEL L8384 PHILCO CORP.

Section 3 TROUBLE SHOOTING

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

Set wafer switch to broadcast position.

Set radio volume control to maximum,
and tone control to nearly “off” position. }

If the “NORMAL INDICATION” is ) TP-3:72C
obtained in the first step, proceed with FIGURE 3. BOTTOM VIEW, SHOWING SECTION 3 TEST POINTS.

the tests for Section 4; if not, isolate and correct the trouble in this section.

It will be noted that for this section the circuit location of the test point for step 1 (the master check), and also
for step 4, is the same as for test point C in Section 4; therefore, certain components in" Section 4 may cause an
abnormal indication. These components are listed under “POSSIBLE CAUSE OF ABNORMAL INDICATION”.

TEST
STEP 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 C Loud, clear signal with strong Defective 7C6 or 7B7 (2nd if.),. Open R301 or R302. Shorted C307.
signal input. Defective or misaligned Z302.
3 D Loud, clear signal with moder- Defective 7B7 (Ist i.f.). Defective or misaligned Z30l.
ate signal input.
4 A Loud, cleqr signal with weak Defective 14AF7. Open R401, R403. or R300. Shorted C303. De-
signal input. fective’ or misaligned Z300.
Section 4 TROUBLE SHOOTIN
For the tests in this section, with the o . ———————
exception of the oscillator tests (steps 3 ‘%‘\ N e GeR g 7
and 6), use an r-f signal generator with ceoos ciooa~ 1| '8 | fo2€
: rg I @k~ o
modulated output. Connect generator ca00¢ cruﬁf’ OINAS NI
ground lead to test point B-; connect out- A (2074 D

put lead through .1-mf condenser to test
points indicated in chart.

Set radio volume control to maximum,
and tone control to nearly “off” position.

Set wafer switch, tuning control, and
signal-generator frequency as indicated in
chart. ‘

If the "NORMAL INDICATION” is

. 9 Q TP-3372D
not obtained in step 1, isolate the trouble a0 .
by proceeding with the remaining steps. RE 4. BOTTOM VIEW, SHOWING SECTION 4 TEST POINTS.
SIG. GEN.
STEP TEST DIAL WAFER RADIO DIAL NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT SETTING | SWITCH SETTING INDICATION INDICATION
1 A 1000 ke BC 1000 kc Loud, clear signal with | Trouble in this section. Isol
! ate by the
weak signal input. following tests.
2 C 1000 ke BC 1000 ke Loud. clear signal with | Open C407. Trouble in oscillator circuit.
: weak signal input.
3 EtoD BC Turn tuning con- | Negative 1 to 2 volts. | Defective 14AF7, T401. or WS1 (R). Open
(Osc. test; see trol through or shorted C404 or C405. Open R400,
Note below.) range. R402. or C400. Shorted plates of tuning
condenser (osc. section),
4 A 1000 kc BC 1000 kc Loud, clear signal with | Open C408. Defective WS1 or T400.
weak signal input.
5 A 15 mc SW 15 mc Loud. clear signal with | Defective 14AF7 or WSI. Open C403,
weak signal input. L400, or C401. Shorted C400A.
6 EtoD SW Turn tuning con- | Negative 1 to 2 volts. | Defective 14AF7, T401, or WS1 (R). Open
Osc. test (see trol through C406.
Note below.} range.

NOTE: For oscillator tests (BC in step 3 and SW in step 6), connect positive lead of. hig.h-resis!:ance, d-c voltmeter to test
point D (14AF7 osc. cathode); connect prod end of negative lead through 100,000-ohm isolating resistor to test point E (14AF7
osc. grid). Use suitable meter range, such as 0—10 volts. Proper operation of oscillator is indicated by negative voliage throuat:
out range of tuning condenser.

Eég& 18.74 PHILCO == m—
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PHILCO PAGE 18-75576
MODEL us-ueh—l

PHILCO CORP.

L4400 LESS SECTION 4
THAN SECTION 2
1O o mam £A005 0 L sy E e eSOl L 2302
E, } GREEN
I ISV’ E él ! % T é: Ly 7C6
€408 e ' S FEY! IST AUDIO czor
2 4 AF7 220MMF L | & | % Yo 7c6 6'2'
CONVERTER i i d DET - AVC «02MF
WSIRA MMF Geg ' o Qssv D
T’ R402 gv P18 §_§ PN z
I 3 10,000 ; 5§ ST Y ---
]
i M e IR k! : : r cz02,
WS 165 d L] H LIS 55?.
5 : R403 : o . : BLACK 1
[ ]
: 2.2MEG i L3
[_—‘ ' ] o S
l c307 : ole. Cc200, R202
- W : ) ! o 220000
S 1400 05WE : ;
S Less | § 03 = : o
> S THAN | L0IMF R300 R301 ! ' R g
1OHM ! R s SR 203 2| rome
J = SW AERIAL' 8 ey L e _l_ - 470,000 ) conTROL e
- i = § s N—
LC‘OI i €407 b L006MF
6MMF ' 4 R302 .
> : e WS I(R) - f 2.2 MEG 5200 204, d
=7 €08 5MEG et
) OSMF o
' VOLUME /
CONTROL
y o 4
r C304 €305 CJ06, 4
l MMF 006MF LI5MF O5MF R201 L
= L300 L301 & 4.1 MEG 4
KLY ) PART OF BB PART OF 7
€305 €306 A
LESS THAN_| LESS THAN y -
= 1OHM = 1 OHM ~ ; -
A 1F=455KC yi
SYMBOLIZATION
THE PREFIX LETTER OF THE SYMBOL DESIGNATES THE TYPE
OF PART AS FOLLOWS:
C - CONDENSER R-RESISTOR
1- PANEL LAMP S -SWITCH novih
L - CHOKE OR COL T - TRANSFORMER A
1 ; e LA- LOOP AERIAL WS-WAFER SWITCH )
WSIeF) WS 10R) s WL% i LS - LOUD- SPEAKER 7- ELECTRICAL ASSEMBLY
(F1 INDICATES FRONT CONTACTS LOOKING FROM FRONT 7400 %100 2104 J2v
TH R Of THE SYMBO NATES THE SECTION IN
(R) INDICATES REAR CONTACTS LOOKING THROUGH FROM FRONT 8C ALRIAL WHEC::U NT‘SEE m?afy |5[LoschBmL, ADSS}&LM: " 220 1200
SWITCH WAFER SHOWN AS VIEWED WITH CHASSIS INVERTED 100- SERIES COMPONENTS ARE IN SECTION 1- THE POWER SUPPLY. o craea Acioza dlamr
CONTACT POSITION - BROADCAST 200-SERIES COMPONENTS ARE IN SECTION 2-THE AUDIO CIRCUITS. x 30MF 25WF ®oOMF ™
300-SERIES COMPONENTS ARE IN SECTION 3-THE I-F AMPLIFIER, »
DETECTOR, AND AVC CIRCUITS.
400-SERIES COMPONENTS ARE IN SECTION 4-THE R-F, AERIAL AND
OSCLLATOR CIRCUITS. s
LT A SUFFIX LETTER IDENTIFIES THE PART AS A NON-REPLACEABLE
CONDENSER  SYMBOLS ] COMPONENT OF THE ASSEMBLY WHICH BEARS AN IDENTICAL NUMBER
= RF IF AND AUDIO SIGNAL PATH WITHOUT A SUFFIX LETTER, AND WITH PERHAPS A DIFFERENT PREFIX w100 cr00 R102
—@— OSCILLATOR SIGNAL PATH LETTER, Foamr 4 150,000
ALL RESISTOR VALUES IN OHMS UNLESS 1 N
8 1 1
L FIXED VARIABLE  TRIMMER  ELECTROLYTIC MARKLD OTHERWISE __J asve 5»045e rce == 787 I 787 ‘ 14AF 7 :
!
SECTION |
FIGURE 5. PHILCO RADIO MODEL 48-464, SECTIONALIZED SCHEMATIC, SHOWING TEST POINTS.
|
==t .
& = R el e B - — —————— S ittt - — o e -
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MODEL L8-Li6L PHILCO CORP.

ALIGNMENT PROCEDURE

NOTE: Make alignment with loop connected to radio.

DIAL — Alignment points should be marked on the OUTPUT METER — Connect to terminals indicated CONTROLS — Set volume control to maximum, tone OUTPUT LEVEL — During alignment, adjust signal-

dial backplate. Measurements for these points are in figure 7. control nearly “off”, and wafer switch as indicated in generator output to maintain output-meter indication
shown in the composite dial-and-backplate photo, fig- chart. below 1.25 volts.
ure 6. With tuning condensers fully meshed, set dial
pointer to index mark. SIGNAL GENERATOR-—Connect as indicated in chart.
SIGNAL GENERATOR RADIO
CONNECTIONS TO DIAL WAFER DIAL SPECIAL
STEP RADIO SETTING || SWITCH | SETTING INSTRUCTIONS ADJUST
1 Ground lead to B-; out- 455 kc BC 540 kc | Adjust trimmers once only, in order C302A
I put lead through .l-mf given, for maximum output.
condenser to tuning-con- C301A
denser stator (ant. sec- TC300
tion).
C300B
2 Radiating loop (see Note 580 kc BC 580 ke | Adjust for maximum. C400C oY
below). E! -
3 Same as step 2. 1700 kc BC 1700 k¢ | Adjust for maximum. C402F P ;
4 Same as step 2. 1500 kc BC 1500 kc | Adjust for maximum. ‘
C402A
5 Same as step 2. 580 kc BC 580 kc | Adjust for maximum while rocking (i400C———
tuning control. o B o ;
6 Same as step 2. Repeat steps 3, 4, and 5 until no v [ "‘ -
further improvement is noted: then - Ve~
repeat step 3. g ¥- ..

7 Same as step 2. 15 mc SW 15 mc | Adjust for maximum on first peak OUTPUT METER
from loose position. Check for C400B S ST
image with sig. gen. at 14.1 mc.
8 Same as step 2. 15 mc SW 15 mc | Adjust for maximum while rocking
tuning control. C400A -
TP-3459
NOTE: Make up a six-to-eight-turn, 6-inch diameter loop, using insulated wire: connect to signal-generator FIGURE 7. TOP VIEW, SHOWING TRIMMER LOCATIONS.

leads and place near radio loop.

DRIVE CORD 45-8755
(25 FT. SPOOL) SPRING 28-8953 _~POINTER 56-2896

S ——
_INDEX MARK § . “ o I S -—7?‘—-}37 7
; ‘ SHAFT ' i \7 7
MCag)
s 4

| R = >
1 !
/—w 1 <
\J
T = L — U
BN A 3 R TN I R I i, e o N /
TP-3454 == —
FIGURE 6. COMPOSITE DIAL AND BACKPLATE, CALIBRATION DETAILS. 6" Cox —00
/16- |
S e Y VO .
FIGURE 8. DRIVE-CORD INSTALLATION DETAILS. TP-3372E
- e e

©John F. Rider
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PHILCO CORP. MODEL L8-Li6l
!
NOTE: Part numbers marked with an asterisk {*) are general replacement items. These numbers may not be identical with
those on factory assemblies: also, the electrical values of some replacement items may differ from the values indicated
in the schematic diagram and parts list. The values substituted in any case are so chosen that the operation of the radio
will be either unchanged or improved. When ordering replacements. use only the “Service Part No.”.
SECTION 1 SECTION 4
| Reference Symbol Description Service Part No. Reference Symbol Description Service Part No.
Cl100 Condenser, by-pass, .04 mf ... ...45-3500-2° C400 Condenser strip, trimmer, 3-section ... 31-6477-2
(C:}g; gongenser, b%"P:’ST' t:04 ;nf 451;3520507':2!: C400A: Condenser, shunt trimmer, s-w aerial Part of C400
ondenser, electrolytic, 3-section ....30- . . i .
C102A: Condenser, filter, 30 mf ... Part of C102 C400B: Condenser, sh\fnt trimmer, s-w os-cxllator..Pmt of C400
C102B: Condenser, filter, 25 mf . __Part of C102 C400C: Condenser, series padder, be. oscillator...Part of C400
C102C: Condenser, filter, 20 mf .. Part of C102 C401 Condenser, feedback, 6 mmf ... 0-90505007 " |
;11030 gﬁnelt laﬂipt S e e 661?2%228 C402 Condenser, main tuning gang .. ...31:2718
esistor, 1s ilter, ohms ... - ; .
Rlol Resistor. 2nd B filter, 1200 ohms . ... £6.2123340 C402A: Condenser, shunt htxmmer, be. ae.nal Part of C402
R102 Resistor, leakage, 150,000 ohms ... . .....66-4153340° C402B: Condenser, shunt trimmer, be. oscillator... Part of C402
S100 Switch, a-c power . : Part of R205 C403 Condenser, spread tuning. s-w aerial.
w100 Line COTA ..o L3199 275 mmf .
C404 Condenser, plate feedback, 220 mmf
C405 Condenser, oscillator grid, 47 mmf{ .
C406 Condenser, spread tuning, s-w oscillator,
SECTION 2 275 MM e 30-1220.-7
C407 Condenser, cathode coupling, .05 mf ... 61- 0122"
C200 Condenser, coupling, .01 mf ...61-0120° C408 Condenser, grid coupling, 220 mmi ... .60-122001001"
c201 Condenser, coupling, .02 mf ... 61-0108" j400 Aerial socket 27.6145
C202 Condenser, r4 by-pass, 220 mmf .. 60-122001001° : . ‘
C203 Condenser, tone compensation, .02 mi . ... 61-0108* L400 Coil, shunt, s-w aerial .. e Tm— 32-3517-1
C204 Condenser, tone compensation, .005 mf . .. 45.3500-7 LA400 Loop-aerial assembly 76-2436
Ilﬁiggo IQO‘;d'SPeertf i = s : SgGS;S;SIi R400 Resistor, oscillator grid, 47,000 ohms ........66-3473340"
olume control, .5 megohm .33 s . -
R201 Resistor, grid return, 4.7 megohms _.66.5473340 R401 ResTstor, cathode bias, 2200 ohms .. 66-2223340 l
R202 Resistor, plate load, 220.000 ohms ... .66-4223340 R402 Resistor. plate load, 10,000 ohms .. -66-3103340
R203 Resistor, grid return, 470,000 ohms .........66-4473340 R403 Resistor, grid return, 2.2 megohms .. 66-5223340°
R204 Resistor, cathode bias, 130 ohms .66-1123340 T400 Coil, be. aerial 32.3846-1
R205 Tone control, .5 megohm ... ---.33-55638-14 T401 Coils, be. and s-w oscillator 32.3715.1
ey ; O " part of 15200 oils, be. and s w 0SCIIAIOF - -
g280 Qutput transformer 65 O wsl Water (band) switch 421791
WSI(F): Front contacts, wafer switch ... Part of WS1
WSI1(R): Rear contacts, wafer switch ... Part of WS1 J
SECTION 3
C300A Condenser, fixed, primary of Z300
C300B Condenser, trimmer, secondary of 2300
. C301A Condenser, trimmer, secondary of Z301 M'SCELLANEOUS
J C302A Condenser, trimmer, secondary of Z302 L 1
C302B Condenser, i filter, 100 mmf .. of Z302 Description Service Part No.
C302C Condenser, i filter, 100 mmf .. of Z302 Cabinet . o 10618B
C303 Condenser, r{ by-pass, .01 mf - Kk
C304 Condenser, r{ by-pass, .006 mf ....45-3500-7 Bac S
C305 Condenser-and-choke assembly, by pass Baffle-and-cloth assembly 40-6822
.15 mf ..38-9851-2 Dial scale ... 27-5928
C306 Condenser-and.chole assembly, by- pass. Band, rubber, scale mtg. 54.4025
.05 mf 'y - 76-2362 St 1 tq. 1 X 1
C307 I by pass, .05 mf .. "61.0122° SYGP' Scale mtg., Lh s 56-2671FA3
C308 Condenser, a-v-c filter, .05 mf .61.0122* trap, scale mtg.. rh. 56-2672FA3
L300 Choke ... art of C305 Knob 56-4376
L301 Choke ... . Part of C306 Stud, loop mtg. — W-2436FA9
R300 Resistor, plate load. 10,000 ohms ... 66-3103340" Dial-backplat bl i
ST Resistor. screen dropping, 15.000 ohms £6.3153340° ia Bac::xz' alss;:mky] ................................................... T —— 76-2390
R302 Resistor, a-v-c filter, 2.2 megohms racket, dial backp ate 56-2681FA3
R303 Resistor, if filter, 47,000 ohms ... Cord, drive (25-t. spool) 45-8755
Z300 Transformer, 1st if, 455 ke, including CSOOA Light reflector 27-9816-1
and C300B ... .. 32-3956-2 Pilot-lamp-socket as bl ! ’
2301 Transformer, 2nd i, 455 ke, including Pl. ta P-SOCKEt QSSEMBY  wrmemmren :62“2
CADIA, il ik .32-3957-2 Oiteres 6-2896
2302 Transformer, 3rd i, 455 ke, including C302A, Spring, drive cord 28-8953
i C302B, C302C, and R303 ..., 32-3955-2 Socket, Loktal 27.6138

© John F. Rider



[MODEL LB-L72, Code 122

PAGE 18-80 PHILCO

Circuit Description

Philco Radio Model 48-472, Code 122, is an eight-
tube superheterodyne, 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 ade-

quate signal pickup; if additional pickup is required,

Philco Dipole Aerial, Part No. 45-1462 may be used.
When connecting the dipole aerial, disconnect the black
lead from terminal 2 of TB400, and attach it to pin 1
of the dipole-aerial plug which fits into J400. No
additional coupler is required.

To eliminate complicated switching and to provide
greater stability and gain on both bands, separate con-
verter tubes are used for broadcast and FM reception.
A 12AUG 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 broadcast signal. Band
switching is accomplished by means of a single-wafer
switch, which connects the B+ voltage to the proper
mixer plate.

6BJG 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 turned to 9.1 mc. for FM. The use of two
sets of transformers makes better shielding possible,
so that undesirable beat signals and interaction between
transformers are eliminated.

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

The triode section of the 19T8 is employed as the
first audio amplifier, and is resistance-coupled to the
S0AS output tube, which supplies an audio output of
approximately one watt to the permanent-magnet dyn-
namic 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

Test points are specified for each section, and are
indicated in the sectionalized schematic diagram. The

PHILCO CORP.

MODEL 48-472

SPECIFICATIONS
CABINET ................ Plastic, walnut finish
CIRCUIT ................ Eight-tube superheterodyne
FREQUENCY RANGES
Broadeast ............... 540—1620 ke.
FM oo 88—108 mc.
AUDIO OUTPUT ......... 1 watt

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

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

INTERMEDI AT

FREQUENC1IES
AT &0 % o o o1t melrenel e 5 455 ke,
FM ..................... 9.1 me.
PHILCO TUBLES (8) ..... 12AU6, 12AU7, LIFS, 6BJ6-

(2), 19T8, 50A5, 11773

TP-4880

trouble-shooting procedure given for cach section in-
cludes a simplified test chart and a bottom view of the
chassis showing the locations of the test points and
the components of that section.

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

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

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

©John F. Rider
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PHILCO CORP.

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 tog 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 the B+, pin 6 of
the 117Z3, and B—, test point B. When the ohmmeter

MODEL LB8-L72, Code 122

leads are connected in the proper polarity, the highest
resistance reading will be obtained. If the reading is
lower than 1250 ohms, check condensers C102, C103A,
C103B, and C103C for leakage or shorts. This resis-
tance 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 oper-
ate safely while the voltage checks of Section 1 (power
supply) are performed.

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

POWER SUPPLY

Make the tests for this section
with a d-¢ 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.

TROUBLE

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

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

SHOOTING

6846

€103
Ccr03¢

Croza-

(audio circuits); if not, isolate L :
and correct the trouble in this LI

section.

Figure 1. Bottom View, Showing Section 1 Test Points TP-5398A
TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 95v Trouble in this section. Isolate by the following tests.
2 o} 100v No voltage Defective: 117Z3. Open: W100, S100. Shorted: C103A, C103B.
Clo02.
Low voltage Delective: 117Z3. Leaky: C103A, C103B, C103C. Shorted: C103C,
High Voltage Open: R100, R101, T200*, R204"°.
3 D 118v No voltage Open: R100. Shorted: C103B.
Low voltage Increased value: R100. Leaky: C103B. Shorted: C103C.
High Voltage Open: R101, T200*, R204".
4 A 95v 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 causs abnormal indication in this section.

John F.

Rider




Section 2

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

PHILCO CORD.,

x

TROUBLE SHOOTING
AUDIO CIRCUITS

Set the volume control to maximum, and turn the
tone contro! 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 [of Loud, clear output with strong Defective: 50A5. Shorted: LS200, T200. Open: R203, R204, C205,
input. LS200, T200. Shorted or leaky: C202, C204, C205, C206, 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), C200, C201. Shorted or leaky:
input, C200, C201.
i Listening Test: Distortion may be caused by leaky C200, C201, or C202.

12407

i

L

TP-53988

Figure 2. Bottom View, Showing Section 2 Test Points

Section 3

TROUBLE SHOOTING

I-F, DETECTOR, AND A.V-C CIRCUITS
AM Circuits

For the tests of the AM circuits, use an r-f signal
generator, 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 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.

¢ John F. Rider

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 effective-
ness 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 AB-’
NORMAL INDICATION.”
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Section 3—Cont. TROUBLE SHOOTINGC

AM Chart
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear speaker cutput with Trouble in AM circuits. ls-ola(e by the following tests.
weak generator input.
2 D Loud. clear output with moderate- Defoctive: 19T8, 6BJ6 (2nd i-f amplifier). Open: R307, R308, R308.
ly strong input. R311, R312, L305B. C317, L305A, L304A, WS, Shorted or leaky:
C316. C317, C315. Shorted: L305SA, L305B, WS.
3 E Loud, clear output with moderate Defective: 6BJ6 (1st i-f amplifier). Open: R301, R302, R303, R304,
input. R305. R306, C311, C313, L302A, L302B. L303A, L303B. Shorted
or leaky: C311, C312, 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 C309, C310, C314, C321, C320, C307, C420*, C421°*,
C422*. C423*, Cl00*, Cl01°.

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

FM Circuits L 3

For the tests of the FM circuits, @ %
i

use an r-f signal generator, set at
9.1 mc. Connect the generator | 377 iy ,
ground lead to B, test point B; 7E014
connect the output lead through
a .1-mf. condenser to the test
points indicated in the chart. De-
tune the generator frequency to ‘
!
i
\

1720

one side or the other until a satis-
factory test signal is obtained.

Set the band switch to the FM
position; set the other radio con-
trols as directed under AM CIR-
CUITS. w e 1)

The parts which were found to —— — fF—l ——
be satisfactory for AM operation, 3
with the exception of those indi-
cated in the chart, will usually be
satisfactory for FM operation.

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

If the “NORMAL INDICATION” is obtained in step 1, proceed with the tests for Section 4 (r-f and converter
circuits); if not, isolate and correct the trouble in the FM circuits 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 “POSSIBLE CAUSE OF ABNORMAL INDICATION.”

€304 €106 ARE LOCATED M 2308 ) g

Figure 3. Bottom View, Showing Section 3 Test Points TP-5398C

FM Chart
STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 C Loud. clear speaker cutput with Trouble in FM circuits. Isolate by the following tests. I
weak generator input.
2 D Loud., clear output with strong Defective: 6BJ6 (2nd i-f amplifier), Z304, 18T8, WS. Misaligned:
input, Z304. Open: R312, R313, R314, C320. C319, C318, C304, C306.
Shorted or leaky: C319, C320. C304. C306.
3 E Loud. clear output with moderate Defective: 6BJ6 (ist i-f amplifier) Misaligned: Z302. Shorted:
input. ) L302A, L302B.
4 C Loud, clear output with weak in- Defective: 14F8*. Open: R300, R406, R407*, R405*, L404~, L300A,
put, WS. Shorted or leaky: C418*, C418*. Shorted: L300A, L300B,
WS.

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

— = a3 L e = =
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Section 4 TROUBLE SHOOTING
R-F AND CONVERTER CIRCUITS

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.
condenser to the test points indicated in the
chart.

Set the volume control to maximum, turn the
tone control fully counterclockwise, and set thcﬁ
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 un- .

necessary; 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

TP-53980

the alignment. Figure 4. Bottom View, Showing Section 4 Test Points
AM Chart
STEP TEST SIG. GEN. RADIO NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT FREQUENCY TUNING INDICATION INDICATION
1 A 1000 kc. 1000 kec. Loud. clear speaker | Trouble in this section. Isolate by the following
output with weak | tests.
generator input.
2 D 1000 kec. 1000 kec. Loud. clear output | Defective: 12AU7, oscillator circuits. Shorted:
with moderate input. | C424, C410, WS. Open: R409. R411, R413, WS.
3 Ete B Rotate through | Negative 2 to 4 volts. | Defective: 12AU7. Open: R408, L404. C408, R410,
{Osc. test; see range. C407. Shorted or leaky: C408, C409, C400. C401B.
note below.)
4 A 1000 kc. 1000 ke. Same as step 1. Open: L400, C417, L405. Shorted: C400, C401A,
C425.

OSCILLATOR TEST: Connect the positive lead of a high-resistance voltmeter to B—,

20,000-ohms-per-volt meter) throughout the tuning range.

lead through a 100,000-ohm isolating resistor to the oscillator grid (pin 2 of 12AU7). test point E. Use a suitable meter range, such as
0—10 volts. Proper operation of the oscillator is indicated by negative voltage within the range given in the chart (measured with a

test point B; connect the prod end of the negative

output with weak
generator input.

FM Chart
STEP TEST SIG. GEN, RADIO NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT FREQUENCY TUNING INDICATION INDICATION
1 C 95 mc. Tune to signal. | Loud, clear speaker | Trouble in FM circuits. Isolate by the following

tests.

2 F 95 mc. Tune to signal. | Loud, clear output
with moderate input.

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

with weak input,

3 G to 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, C413,
note below.) C415, C414, C412, L403, L407. )

4 H 95 mec. Tune tosignal. | Loud, clear output | Defective: 12AU6. Open: L406. R402. R401,

R400. C411. C406, C418, R412, L402. Shorted:
C405, C406, C411, C400, C400B. C404, L402.

5 C 95 mc. Tune to signal. | Loud, clear output

with weak input.

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

OSCILLATOR TEST: Connect the positive lead of a high-resistance voltmeter to B—,

20.000-chms-per-volt meter) throughout the tuning range.

test point B: connect the prod end of the negative

lead through a 100.000-0hm isolating resistor to the oscillator grid (pin 1 of 14F8), test point G. Use a suitable meter range, such as
0—10 volts. Proper operation of the oscillator is indicated by negative voltage within the range given in the chart (measured with a

© John F. Rider
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POINTER
56-5252

T

Z

o FWI

-my//////r/g,;" A /
T —
SPRING 45_8750 (25 FT. SPOOL) )
55-2617 CONDENSER DIAL CORD \S &
. )
te———————— 20 5/8 -
1% Y |
= R —

POINTER DIAL CORD
45-8750(25FT. SPOOL)

TP-5398 £
Figure 5. Drive-Cord Installation Details
NOTE: Parts marked with an asterisk (*) are general replacement items. These numbers may not be identi-
cal with those on factory assemblies: also, the electrical values of some replacement items may differ from
the values indicated in the schematic and parts list. The values substituted in any case are so chosen that
the operation of the radio will be either unchanged or improved. When ordering replacements, use only the
"Service Part No.”
SECTION 1 SECTION 2 (Continued)
POWER SUPPLY AUDIO CIRCUITS
Reference Symbol Description Service Part No. Reference Symbol Description Service Part No.
C100 Condenser, rf by-pass, 160 mmf{. ....._.62-110009001 R204 Resistor, cathode bias, 120 ohms .. 66-1124340°
cl101 Condenser. 1-f by-pass, 160 mmf. .62-110009001 R20S Resistor, grid return, 10 megohms 66-6103340°

c102 Condenser, 1 by-pass, .01 mi. . 61-0120° T200 Output transformer . 32-8296-4
C103 Condenser, electrolytic, 3-section .30-2568-10

Cl103A Condenser, filter, 40 mf. . -Part of C103

C103B Condenser, filter, 70 mf. _Part »f C103 SECTION 3

C103C Condenser, filter, 40 mf. .. I-F, DETECTOR, AND A-YV-C CIRCUITS
C1l04 Condenser, line filter, .04 mf.
noo Panel lamp, 110v, screw base C300A Condenser, shunt 2300

L100 Choke, filament, 100 millihenries C300B Condenser, s.unt 4300

R100 Resistor, filter, 220 ohms . C3JulA Condenser, s.aunt “Hul
R101 Resistor, filter, 470 ohms . C301B Condenser, saunt 2301
S100 Switch, power ... C30.A Condenser, sanuat 2302
w100 Line cord and plug (incl. FM line aerial) ... L-2183~ C302B Condenser, s.urt Z302
C303A Condenser, saunt 2303
C303B Condenser, saunt ... 2303
SECTION 2 C304 Condenser, saunt, 68 mmi. .. 2304
AUDIO CIRCUITS C305A Condenser, saunt ... 4305
C305B Condenser, shunt . of Z305
C200 Condenser, d-c blocking, .006 mif. ... .. 45-3500.7° C305C Condenser, a-v-c flter . of Z:0s
C201 Condenser, d-c blocking, .006 mf. ... ....45-3500-7° C305D Condenser, a-v-c filter ... . of Z305
C202 Condenser, plate by-pass, 100 mmf. .. 62-110009001 C306 Condenser, shunt, (part of Z3,4), 5 mmf. . .30-1224.5
C203 Condenser, d-c blocking, .002 mf. ... ... 30-4579° C307 Condenser, r-f by-pass, 100 mmf. ... .62-11000901
C204 Condenser, tone compensation, .01 mf. 61.0120" Cc308 Condenser, a-v-c by-pass, .01 mf. ...61.0120"°
C205 Condenser, rf by-pass, 100 mmi. .. ..62-110009001 C309 Condenser, r-f by-pass, 100 mmf. ..62-110009031
C206 Condenser, cathode by-pass, 25 mf. ... .45.3001° C310 Condenser, rf by-pass, .05 mf. . 61201227
c207 Condenser, tone compensation, .02 mf. . 61-0108° C311 Condenser, screen by-pass, .01 mi. ..61.0120"
C208 Condenser, rf bypass, .01 mf. . . 61-0120" C312 Condenser, plate by-pass, .01 mf. ... 61.0120"
J200 Socket, FM test ... ... ... .. 27-6180 C313 Condenser, a-v-c by-pass, .01 mf. . .61-0120"
LS200 Loud-speaker. permanent magnet ..36-1625 C314 Condenser, rf by-pass, .01 mf. ... ....61-0120"
R200 Volume control, 2 megohms 33-5539-19 C315 Condenser. plate by-pass, 01 mf. ... 61-0120"
R201 Tone control, 500.000 ohms . . 33-5538-11 C316 Condenser, cathcde by-pass, .01 mf. ...61.0120"
R202 Resistor, plate load, 470,000 ohms ... . 66-4473340" C317 Condenser, screen by-pass, .01 mf. ... .. 61-0120°
R203 Resistor, grid return, 470,000 ohms 66-4473340" [0k 3¢ Condenser, decoupling, 1500 mmf. ... 62-215001001
! . PP ST T RN 3o T A e
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C319
C320

C321
C322
L300A
L300B
L301A
L301B
L301C
L302A
L302B
L303A
L303B
L304A
L304B
L304C
L30SA
L30SB
R300
R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R31!
R312
R313
R34
TC300A
TC300B
TC301A
YC301B
TC302A
TC302B
TC303A
TC303B
TC304A
TC304B
TC30SA
TC305B
WS-B
Z300
2301
7302
2303
2304
2305

C400
C400A
C400B
C400C

C401
C401A
C401B

C402

C403

C404

C405

C406

C407

C408

I_:409

Reference Symbol

REPLACEMENT PARTS LIST (Continued)

SECTION 4 (Continued)
R-F AND CONVERTER CIRCUITS

SECTION 3 (Continued)
I-F, DETECTOR, AND A-V-C CIRCUITS

Description
Condenser, electrolytic, filter,
FM detector, 2 mif. ..
Condenser-and-cnoke assy., by-pass,
.05 mf.

PHILCO CORP.

Service Part No.

..30-2417-7

Condenser, 14 by-pass, .01 mf. ..
Condenser, compensating, .01 mf.
Primary coil, 1st FM if transtormer

38.9851-6

Secondary coil, 1st FM i transformer _Part of 2300
Primary coil, 1st AM it transtormer ..Part of Z301
Secondary coil, 1st AM i-f transformer ..Part of 2301
Tertiary coil, 1st AM if transformer . Part of Z301
Primary coil, 2nd FM i{ transformer ...Part of Z302
Secondary coil, 2nd FM i transformer. Part of 2302
Primary coil, 2nd AM i{ transformer .. Part of Z303
Secondary coil, 2nd AM i transformer. Part of Z303
Primary coil, 3rd FM if transformer .. Part of Z304
Secondary coil, 3rd FM i1 transformer Part of 2304
Tertiary coil, 3rd FM if transformer ...Part of 2304
Primary coil, 3rd AM if transformer .Part of Z305
Secondary coil, 3rd AM ii transformer. Part of Z305
Resistor, decoupling, 68 ohms ... .66-0683340°
Resistor, grid return, 1 megohm .66-5103340"
Resistor, cathode bias, 47 ohms ... 66-0473340°
Resistor, screen dropping, 1000 chms .. 66-2103340°
Resistor, plate decoupling., 1000 ohms ...66-2103340°
Resistor, a-v-c filter, 3.3 megohms .66-5333340°
Resistor, r-{ decoupling, 68 ohms . .66-0683340"
Resistor, cathode bias, 47 ohms .66-0473340°
Resistor, screen dropping, 1000 ohms ....66-2103340°
Resistor, plate decoupling. 1000 ohms .66-2103340"
Resistor, diode load, 330,000 ohms .. .66-4333340°
Resistor, diode load, 47,000 ohms . 6-3473340°

decoupling, 47.000 ohms .
decoupling, 100,000 ohms
Resistor, FM-detector load, 47,000 ohms ..
Primary tuning core, lst FM if trans. ...
Secondary tuning core, 1st FM if trans...
Primary tuning core, 1st AM i trans.
Secondary tuning core, 1st AM i trans...
Primary tuning core, 2nd FM if trans...
Secondary tuning core. 2nd FM if trans..
Primary tuning core, 2nd AM i trans. .
Secondary tuning core, 2nd AM i trans..

Resistor,
Resistor,

6-3473340°

.66-4103340°

66-3473340"

Part of Z300
Part of 2300
Part of Z301
Part of 2301
Part of 2302
Part of 2302
Part of Z303
Part of Z303

Primary tuning core, 3rd FM i trans. .Part of Z304
Secondary tuning core, 3rd FM if trans.. Part of Z304
Primary tuning core, 3rd AM it trans...Part of Z30S
Secondary tuning core, 3rd AM i- trans.. Part of 2305

Switch-wafer section Part
Transformer, lst FM i
Transformer, 1st AM if .
T®anstormer, 2nd FM if .
Transformer, 2nd AM if .
Transformer, 3rd FM i
Transformer, 3rd AM i .

SECTION 4
R-F AND CONVERTER CIRCUITS

tuning gang ...
trimmer, FM aeria
trimmer, FM rf -
trimmer, FM oscillator ..
trimmer, 2-section ..
trimmer, BC aerial .
trimmer, BC oscillator
aerial coupling, 100 mmf. .62
r{ by-pass, 100 mmi.
blocking, 51 mmf. ...
cathode by-pass, 33 mmf.
screen by-pass, 100 mmf.
Condenser, isolating, .01 mf. ..
Condenser, blocking, 100 mmf. .
Condenser, 1-f by-pass, 220 mmi.

Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,
Condenser,

of 42-1834%

..31-2724-1

Part of C400
. Part of C400
_Part of C400
31.6476-13
Part of C401

-110009001

Reference Symbol

’Description Service Part No.

C4l10 Condenser, cathode by-pass,
1500 mmi. 62-215001001
C4ll Condenser, d-¢c blocking, 1u0 mmf. ...
c412 Condenser, r-f by-pass, 1500 mmf
C413 Condenser, d-c blocking. 220 mmf. .
C414 Condenser, r{ by-pass, 100 mmf. ...
C415 Condenser, d-c blocking, 220 mmf. .
CA4l6 Condenser, cathode by-pass, 100 mmf{.
C4l17 Condenser, isolating, 100 mmf.
C418 Condenser, isolating, 100 mmf.
CA419 Condenser, plate decoupling, .01 mf.
C420 Condenser, r-f by-pass, .03 mf. ...
Cc421 Condenser, r-f by-pass, 100 mmf{.
C422 Condenser, rf by-pass, 100 mmf.
C423 Condenser, r{ by-pass, 100 mmf{. .
C424 Condenser, plate decoupling, .01 mf.
C425 Condenser, aerial coupling, 10 mmf. ...62-010009001
C426 Condenser, cerial coupling, 100 mmf. .62-110009001
Cc427 Condenser, r-f by-pass, 1500 mmf. .....62-215001001
J400 Aerial socket 27-6214
L400 Coil, BC aerial 32-4217-1
L401 Coil, FM @erial ..o 32-4158-1
L402 Coil, FM rt 32-4159-1
1403 Coil, FM oscillator 32.4018-5
L404 Coil, BC oscillator 32-4221-1
L40S Coil, rf choke ...32.4061-2
1406 Coil, FM r{ plate load . 32-4061-2
L407 Coil, FM oscillator plate load ... ...32-4061-2
L408 Coil, 14 choke 32.4061.2
L409 Coil, rf choke ...32-4061-2
LA400 LOOP  G@MIAl e s 32-4052-16
PL400 Plug, FM qerial , Part of W100
R400 Resistor, grid return, 1 megohm . 66-5106340"
R401 Resistor, cathode bias, 68 ohms . 66-0683340"
R402 Resistor, screen dropping., 1000 ohms ... 66-2103340"
R403 Resistor, plate decoupling. 4700 ohms .. 66-2473340°
R404 Resistor, grid return, 15,000 ohms . .66-3153340°
R405 Resistor, cathode bias, 1500 ohms .66.2153340°
R406 Resistor, grid return, 10,000 ohms .66-3103340°
R407 Resistor, plate decoupling, 33,000 ohms ..66-3333340°
R408 Resistor, grid return, 15,000 ohms ... . . 66-3153340°
R409 Resistor, cathode bias, 2200 ohms .66-2223340"°
R410 Resistor, plate load, 15,000 ohms . 66-3153340°
R411 Resistor, grid return, 1 megohm . 66-5103340°
R412 Resistor, r{ decoupling, 68 ohms ....66-0683340"
R413 Resistor, plate decoupling, 33,000 ohms . 66-3333340°
TB400 Aerial terminal panel . . 38-9942
WS-A Switch-wafer section _Part of 42.1834%
MISCELLANEOUS
Description Service Part No.
Cabinet {less scale) ..10666
Baffle-and-cloth assembly .. 40-6965
Cabinet back .54-7465-1
Clip, batffle mounting 28-4279FA1
Dial scale o 27-5954-2
Strap, scale mounting (LH.) ... ...56.4032
Strap. scale mounting (RH.)) .. 56-4031
Dial-Backplate Assembly
Dial cord (25-t. spool) ....45-8750°
Diffusing panel ... ...54-7506 |
Pointer ..56-5252
Spring, pointer o e N .. 28-8953
SPring, gaNQg ... ...56-2617
Upright assembly 76-3461
Dial drive shaift 76-3479
Knob 54-4376
Rubber mount, r-f chassis .. ..-54-4295
Socket, 9-pin miniature 27-6203-5
Socket, 8-pin Loktal 27-6138"
Socket, 7-pin miniature 276226

WS-B).

142-1834 is WS, wafer switch, single wafer (includes WS-A and
——n g

© John F.
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MODEL uL8-L72, Code 122 ' PHILCO CORP. 1
AM ALIGNMENT CHART
; SIGNAL GENERATOR RADIO
3 S R SPECIAL NSTRUCTIONS

TC305B—3rd i sec.

TC305A—3rd it pri.
Groud lead to B—,

i . TC303B—2nd i sec.
lest point B: output Adjust each trimmer, in order given, for maximum
1 lead through .l.mf. 455 ke. 540 ke. output. Do not repeat adjustments. . -
condenser to termi- . TC303A—2nd it pri.
nal 1 of TB400.
TC301B—1st if sec.
TC301A—1st if pri.
Loosely coupled
Z with loop. See 1600 kc. 1600 ke. Adjust for maximum output, C401B—BC osc.
note below.
3 Same as step 2. 1500 kec. 1500 kc. Adjust for maximum output. C401A—BC aerial
NOTE:Make up a six-to-eight-turn, 6-inch-diameter loop, using insulated wire; connect to the signal-generator leads and place near the Figure 8. Top View, Showing AM Trimmer Locations TP-5816
radio loop.
L SIGNAL GENERATOR RADIO
TEP “CONNECTION DIAL DIAL ADJUST
TO RADIO SETTING || SETTING SAAERS RN
Adjust for maximum reading on alignment indicator. TC304B—3rd if sec. R
Through .l-mf. con- Altenuate signal gencrator to maintain reading of f ) o—— e - f
1 denser to pin 1 of 9.1 me 88 me approximately 10 volts. Repeat adjustments until TC304A—3rd i pri. 1 | s .
6BJ6, 1st i-f ampli- : . ) no further improvement is noted. After this step. TC302B—2nd i-f sec.™] - - |
fier. do not disturb any of these trimmers except as di- i -
rected in step 3. TC302A—2nd i pri.
l . e -t
Through .1-mf. con- Adjust for maximum rrading on alignment indicator. TC300B—1st if sec.”] N : ” —1- ) “! i3
2 denser to pin 8 of 9.1 mc. 88 mc. Repeat adjustments until no further improvement is AUS N '; 4
14F8. noted. Do not disturb these trimmers after this step. TC300A—1st if pri- . 1 i :‘.’ 4P e ‘:; '
) . _7,
Adjust for minimum reading on output meter, This i ‘a AL .
3 Same as step 2. 9.1 mc. 88 me. adjustment is critical: repeat to make sure it is TC304B—3rd i-f sec.”” A 4F8 : S ansiall >
correct. -~ }. . !
(A o |
To terminal 2 of v ) o %
4 1400. 105 mec. 105 mc. Adjust for maximum reading on alignment indicator. C400C—FM osc. e o ® ¥ :
A 6B |
5 Same as step 4. 105 mc. 105 mc. Same as step 4. Rock tuning control. C400B—FM r* ' v,
S . o \Y/ b -_;ﬂ
[ Same as step 4. 105 mc. 105 mec. Same as step 4. C400A—FM aerial a4 L= i ™ @ A !
Same as step 4. 92 mec. 92 mc. Same as step 4. See note page 10. L403—FM osc. (tracking)™
8 Same as step 4. 92 me, 92 mc. S tep 7. L402—FM rf (tracking/— LOCATED
ame ds step r-f (tracking) UNDOE:S|DE L405 ca2s
9 Same as step 4. 92 mc. 92 mec. Same as step 7. L401—FM aerial (tracking)™
OF CHASSIS OUTPUT METER CONNECTIONS
10 Repeat steps 4 through 9 until no further improvement is obtained. LOOP CONNECTIONS
; Figure 9. Top View, Showing FM Trimmer Locations TP-5816

©John F. Rider
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PHILCO CORP. MODEL 48-L72, Code 122

ALIGNMENT OF AM CIRCUITS

} N([iake alignment with loop aerial connected to radio. The AM alignment should be completed before the FM alignment
is made.

DIAL POINTER—With tuning condenser fully meshed, adjust dial pointer to coincide with index mark at low-frequency end
of dial. See “"CALIBRATING DIAL BACKPLATE” for method of measuring backplate for index and calibration marks.

OUTPUT METER—Connect between terminal 3 (voice-coil connection) of aerial terminal panel and TB400 and chassis.
AM SIGNAL GENERATOR-—Connect as indicated in chart. Use modulated output.

OUTPUT LEVEL—During alignment, signal-generator output must be attenuated to maintain radio output below 1.25 volts, as
read on output meter.

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

ALIGNMENT OF FM CIRCUITS
Align the AM Circuits first

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

ALIGNMENT INDICATOR—Connect negative lead of a 20,000-ohms-per-volt, d-c voltmeter to pin 2 of 19T8 tube; connect
positive 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; connect output lead as indicated in chart. Use modulated output.

CONTROLS—Same as for alignment of AM circuits, except set band switch to FM position. Allow radio and signal generator
to warm up for at least 15 minutes before making alignment.

NOTE: Check 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 ex:
cessively; only a small change is required at these high frequencies.

SYMBOLIZATION

The components in the radio circuit are symbolized according to the types of parts and the sections of the radio
in which the parts are located. The prefix letter of the symbol designates the type of part as follows:

C —condenser LS —loud-speaker W —line cord

I —pilot lamp R —resistor WS—wafer switch

] —socket S —switch 7. —electrical assembly
L —<choke or coil T —transformer

LA—loop aerial TB—terminal panel

The number of the symbol, except when the number is less than 100, designates the section in which the part is
located, as follows:

100-series components are in Section 1, the power supply

200-series components are in Section 2, the audio circuits

300-series components are in Section 3, the i-f, detector, and a-v-c circlits

400-series components are in Section 4, the r-f and converter circuits

CALIBRATING DIAL BACKPLATE

When the radio chassis has been removed from the cabinet, start of the ruler at the reference line shown, and mark pencil
dial calibration and alignment points may be marked on the dots at the proper points for the required frequency settings.
dial backplate below the pointer. After installation of the chassis in the cabinet, the dial

The method of measuring for these points is illustrated pointer should be moved to coingide with the index mark on
in figure 7. Hold a ruler against the dial backplate, with the the dial. Coincidence of the pointer and index mark should

occur with the tuning condenser fully meshed.

DIAL BACK FLATE _

83 7Qr 93 /G5 97 99 0+ 103 . 105 107
9f 92:'94 96 98 100 102 J04 106 . 4O
o

ol /55 60 70 80 100 [20 140 160 a
i ' L/ JuNUL L TP UL UNLULRILL 1

. |
i INDEX MARK L 2’ v SIS ) =B 1. s

l-' 3 - |
2=
Figlll" 7. Dicl-lcckplc‘l’e Calibration Measurements P-5538
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SECTION 1

CAUTION
Do not turn on radio power with speaker discon-
nected, as this will cause damage to the set.
With the BC push button depressed, check the voltage
between the chassis (test point C) and each of the re-

PHILCO CORP.

—~ TROUBLE SHOOTING

MODEL L8-82

maining test points indicated in the chart. The voltages
given were measured with a 20,000-ohms-per-voit meter,
using a power source of 117 volts, 60 cycles, a.c. Any
voltage may be considered normal if it is within =10%
of the indicated value.

FIGURE 3.

STEP TEST NORMAL ABNORMAL POSSIBLE CAUSE OF ABNORMAL INDICATION
POX_NTS INDICATION INDICATION
BtoC 200 volts Error Trouble within this section. Isolate by following
1 DtoC 187 volts greater tests.
EtoC Negative than 109,
13 volts
FtoC Negative
1.1 volts
No voltage Defective 5Y3GT tube or T100.
Shorted C104, C102C, C103, C105, or C416.
2 AtoC 250 volts Low voltage Defective 5Y3GT tube or T100. Leaky C104,
C]02C, C103, C105, or C416.
Shorted C102A, C102B, or C106. Open L100.
High voltage Shorted L100. Open R103, R104, or T200.
No voltage Shorted C102A. Open RI100.
3 Bto C 200 volts Low voltage Leaky Cl102A. Off-value R100.
High voltage Off-value R100.
No voltage Shorted C102B. Open R101.
4 Dto C 187 volts Low voltage Leaky C102B. Off-value R101.
High voltage Off-value R101.
5 Eto C Negative Error greater Shorted or leaky C106. Open or off-value R102, R103,
13 volts than 107, or R104. Open, shorted. or partially shorted L100.
6 FtoC Negative Error greater Open or off-value R104.
1.1 volts than 109,
N

l ]
d
I 7F8 ‘
650767 1000
)] 4010) Q i 100
700 @e D | l I
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BOTTOM VIEW, SHOWING SECTION 1 TEST POINTS.

SECTION 2 - TROUBLE SHOOTING

For all tests in this section, use an audio-fre-
quency signal generator. Connect the generator
ground lead to the radio chassis, test point C; con-
nect the outpur lead through a .1-mf condenser to
the test points indicated.

Set the votume control at maximum, treble tone

control clockwise, and bass tone control counter-

clockwise; depress the BC push button.

Adjust

the signal-generator output as required for each

step.

If the “NORMAL INDICATION"

is ob-

tained in the first step, proceed to the tests in Sec-
tion 3; if not, isolate and remedy the trouble in

this section.

©John F. Rider
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o . P
STEP ,,Tgsn}'-, NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

1 D Loud. clear signal with Trouble within this section. Isolate by following tests.
weak signal input

2 A Loud, clear signal with Defective 6V6GT tube or LS200. Shorted or leaky C205.
strong signal input Open or shorted T200. Open R205 or C204. Shorted or leaky

C200 or C201.

3 B~ Loud. clear signal with Defective 6SQ7GT (triode section). Open R204 or R202.
weak signal input Leaky or shorted C200.

4 D Same as step 3 Open or off-value R200. Open C202.

—

L
|

(=

OO

FIGURE 4. BOTTOM VIEW, SHOWING SECTION 2 TEST POINTS.

I 0107101

SECTION 3 — TROUBLE SHOOTING

The tests in this section are made with an audio-
frequency generator, an AM r-f signal generator,
and a 20,000-ohms-per-volt voltmeter. Use a .1-mf
condenser in series with the output lead of each

generator.

In Step 1, unmodulated r-f signals, together
with d-c voltage readings, are used to check the
response of the detector circuit to FM by observ-
ing the voltage drops across the audio-load resis-
tor R302 for different input frequencies within
the i-f range of the detector. In Step 3, the oscil-
lator section of the FM detector is made inopera-
tive, thereby converting the circuit to an AM de-
tector, and making it possible to check certain

components with an AM signal.

The tests in this section will not indicate the

condition of alignment of the detector unless the

circuit is extremely misaligned.

IR

(FM DETECTOR)
NOTE: In Steps 1 and 3, the AM signal-gen-
erator output must be at least .5 volt. If the output I
is below this value, instead of connecting to test
point D, the generator lead may be connected in
Section 4, to test point A or B, depending upon
the maximum output of the generator used. The

tests made from these points will be effective if

the last i-f stages are trouble free. If abnormal in-
dications are obtained in BOTH Steps 1 and 3, the
i-f stages may be at fault.

Set the radio controls as follows: Volume con-
trol at maximum; bass control fully counterclock-
wise; treble control fully clockwise; FM push but-
ton depressed.

If the “NORMAL INDICATION” is obtained
in the first test, proceed to the tests for Section 4;
if not, isolate and remedy the trouble in this

section.

©John F. Rider
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\ PHILCO CORP. MODEL L 8-482
| SECTION 3 - (Continued) |
' |
POSSIBLE CAUSE OF
STEP PROCEDURE NORMAL INDICATION ABNORMAL INDICATION
I
|
1 Connect positive d-¢ voltmeter lead to test Approximately 15 Trouble within this sec- |
point A, negative lead to test point B, with volts for 9.1-mc sig- tion. Isolate by the fol- |
meter on 50-volt range. Connect AM gen- nal (or no signal); lowing tests.
erator to test 'point D; turn off modulation 8 volts for 80 kc
and adjust generator output to approxi- above 9.1 mc: 23
mately .5 volt (see NOTE above). Swing volts for 80 kc be-
generator frequency from approximately low 9.1 mec.
80 kc above to 80 k¢ below 9.1 mc.
2 Connect audio-signal generator to test point Loud, clear signal Defective Z300,FM1000. |
E:; adjust for high generator output. output from radio. or PB 10. Shorted C305. |
Open C304 or R303.
|
3 Short test point F (pin No. 2, FMI1000) to Loud. clear signal Defective FM1000 tube.
chassis. Connect rf generator output to output from radio. Shorted or leaky C306
test point D (see NOTE above). Use mod- or C307. Open R304,
ulated signal. Set generator for 9.1 mc L300, or R302.
and maximum output.
4 Remove short from test point F. Connect Approximately 2.5 Defective FM1000 tube,
negative lead of d-¢ voltmeter to test point volts negative (osc. or Z300. Open L300 or
j F through a 50.000-ohm isolating resistor; grid voltage). C301. Shorted or leaky
connect positive lead to test point C (chas- C303. Open R306.
! sis). Set meter to 10-volt range. Open or off-value R305
| J or R301.
‘ e — i —— e — - — —_ —_— — —
f—————— e —— e T \( ) |l I
O 2250 ) \— e
(&) =) oM@ @
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8%98 | e m e m - 02| uo%?f a\u
& | (©]0) N N T
A | 209 A=)
=3 o0, AN
6V6GT Rjo“y cor y
A o
FIGURE 5. BOTTOM VIEW, SHOWING SECTION 3 TEST POINTS. ‘ m y &Y '
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For the AM circuit tests in this section, use an
AM r-f signal generator with frequency set to
455 kc. Connect the signal-generator ground lead
to the radio chassis, test point C; connect the out-
put lead through a .1-mf condenser to the test
points indicated. Depress the BC push button
(PB 8), set the radio volume control at maximum,

PHILCO CORP.

SECTION 4 - TROUBLE SHOOTING
AM CIRCUITS

|
the bass tone control fully counterclockwise, and |

the treble control fully clockwise. Adjust the |
signal-generator output as required for each step.
If the “NORMAL INDICATION” is obtained
in the first step, proceed to the tests for FM
CIRCUITS in this section, or to Section 5; if not,
isolate and remedy the trouble in this section.

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 E Clear signal with Trouble within this section. Isolate by the following
weak signal input. tests.
" 2 A Clear signal with Defective or misaligned Z403. Open R416, R418, R419,
strong signal input. R411, R414, R415, or C424. Defective 6SQ7GT or 7H7
tube. Shorted, open, or leaky C418, C419 or C420.
Shorted C425.
3 B Clear signal, louder Defective or misaligned Z402. Defective 7B7 tube. Open
than step 2. R405, R406. R409, or R410. Shorted C4ll or C4l4.
Shorted, leaky or open C413 or C415.
i
4 D Clear signal, louder Defective or misaligned Z40l1. Defective 7H7 tube.
than step 3. Open R402, R403, R404, or R407. Shorted C407. Short-
ed, open or leaky C408 or C409.
5 E Clear signal, approx. Defective or misaligned Z400. Open R401.
same as step 4.

For the FM circuit tests in this section, short
test point F, in Section 3, to the radio chassis, to
permit use of an AM signal. Connect the AM
signal-generator ground lead to the radio chassis,
test point C; connect the output lead through a
.1-mf condenser to the test points indicated in
the chart. With the exception of the i-f switch,

tubes, and transformers (all of which may func--

tion properly at 455 kc but not at 9.1 mc) and

FM CIRCUITS

the parts specified in the chart, the parts in this
section which are normal on AM will be norinal
on FM.

Set the r-f signal generator to 9.1 mc, with mod-
ulation ON. Depress the FM push button (PB
10). Set the radio volume control at maximum,
the bass tone control fully counterclockwise, and
the treble control fully clockwise. Adjust the
signal-generator output as required for each step. |

® John F. Rider
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SECTION 4

PHILCO CORD. MODEL L8-L82

— (Continued)

STEP TEST POINT

NORMAL INDICATION

POSSIBLE CAUSE OF ABNORMAL INDICATION

1 E Loud. clear signal with Trouble within this section. Isolate by the follow-
weak signal input. ing tests.
2 A Clear signal with strong Defective or misaligned Z403. Defective 7H7 or

signal input.

6SQ7GT (diode section) tube. Shorted or open
C423.

Loud., clear signal with
moderate signal input.

Defective or misaligned Z402. Defective 7B7 tube,
or PB 10. Open C4l4.

4 D Loud. clear signal with Defective or misaligned Z40l. Defective 7H7 tube.
weak signal input. Open C407.

5 E Loud. clear signal with Defective or misaligned Z400.
weak signal input.

SY3GT/G

6200

®G AQ

©John F. Rider

FIGURE 6. BOTTOM VIEW, SHOWING SECTION 4 TEST POINTS.
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SECTION 5 — TROUBLE SHOOTING AM CIRCUITS

For the signal tests, use an r-f signal generator OSCILLATOR TESTS
with amplitude-modulated output. Connect the For steps 5, 8, and 10, connect the positive lead
signal-generator ground lead to the radio chassis, of da ﬁo’ooo’c‘l’hmz'f’eff";:’lt [aetes “f t‘zlSt hpomthE’
test point C; connect the output lead through a ~ 30¢ tn€ prod end ol the negative lead through a
L-mf condenser to the test points indicated. Tur 100,000-ohm isolating resistor to test point D.
v he radio vol ei points incicate b-l un Read the voltage on the 10-volt range. Absence
the radio volume control to maximum, treble tON€ o neparive voltage at any dial or band position
control fully clockwise, and bass tone control indicates that the oscillator is not functioning
fully counterclockwise. Set the signal generator properly; check the parts listed in the chart for
for weak generator output. the oscillator tests.

step | TEST SIGNAL-GEN. PUSH BUTTON OR NORMAL POSSIBLE CAUSE OF ABNORMAL

POINT SETTING TUNING CONTROL INDICATION INDICATION

1 B Vary Depress, in order. | Loud, clear signal | Trouble within push-button band.
through PB 2 to PB 7 when each button | Isolate by steps 4, 5. and 6.
range of is depressed
each button

2 B 1000 kc Depress BC push | Loud. clear signal | Trouble within BC band. Isolate

button (PB 8). Tune by steps 7 and 8.
radio to signal
3 F 12 mc Depress SW push | Loud, clear signal | Trouble in short-wave section. Iso-
button (PB 9). Tune late by steps 9 and 10.
radio to signal : J

4 A Adjust to Depress PB 7 Loud, clear signal | Defective 7F8 tube or FS 1(F). ;
frequency Open R505, R400. or C513.
of push Shorted C405.
button u

S D toFE Depress, in order. | Negative voltage | No voltage for any one push but-

(see PB 2 to PB 7 ton: Defective coil (L500A to L500F)

OSC. or push button. No voliage for all

TESTS) push buttons: Defective 7F8 tube,
FS2, PB9, or PB8. Open C517, #
C520, C521, or C514. Open RS08.
R510, R513, L506, or RS11. Shorted
C515, C516, C518, or C522.

6 B Vary Depress, in order. | Loud, clear signal | Defective L502. Shorted C502A.
through PB 2 to PB 7 C500A to C500F. Open CS511, R504,
range of or R507.
each button

7 B 1000 kc Depress BC push | Loud, clear signal | Defective C501, or PB 8.

button PB 8. Tune
to signal from gen-
erator 1
8 D to E Depress BC push | Negative voltage | Defective L505. Open R512.
(see button PB 8. Rotate | over entire tuning
OSC. radio tuning con- | range
TESTS) trol through entire
range
9 F 12 mc Depress SW push | Loud. clear signal | Defective L503 or L507. Shorted
button PB 9. Tune C503. Open CS510.
to signal from gen-
erator
10 |DtE Depress SW push | Negative voltage | Defective 7F8 tube. or L504. Short-
(see button PB 9. Ro- | over entire tuning [ed C502C. Open C519.
OSsC. tate tuning control | range
TESTS) through entire
range

® John F. Rider
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PHILCO CORP.

MODEL h8-1482|

FM CIRCUITS

Before proceeding with the FM circuit tests,

connect test point F, in Section 3, to the radio

chassis. Follow the same general procedure given

for AM tests.

STEP TEST SIGNAL-GEN. PUSH BUTTON OR NORMAL POSSIBLE CAUSE OF ABNORMAL
POINT SETTING TUNING CONTROL INDICATION INDICATION
1 H 100 mc Depress FM push | Loud, clear sig- | Trouble in FM band. Isolate by
button PB 10. Tune | nal following tests.
to signal
2 D to E Depress FM push | Negative volt- | Defective 7F8 tube, FS 2 (F). L501C,
(See OSC. button PB 10. Ro- | age over entire | C501, or PB 10. Open R509. Short-
TESTS un- tate tuning control | range ed C515 or C501C.
der AM - through entire
CIRCUITS) range
3 G 100 mc Depress FM push | Loud. clear sig- | Defective L501B, C501, or FS 1 (F).
button PB 10. Tune | nal Open or shorted C509. Shorted
to signal C501B.
4 H Same Same Loud, clear sig- | Defective 7W7 tube, L501A, C501.
nal Open R500, R502, or R503. Shorted
C506, C501A, or C507.
=
®0
® ~®
O
®®®®
SY36T
|
BOTTOM: VIEW, SHOWING SECTION 5 TEST POINTS.
When the radio chassis has been removed from 2. Mark pencil dots at the proper points for

the cabinet, dial calibration and alignment points
may be marked on the dial backplate below the
pointer. The proper locations for the points may
lbe determined as follows:

1. Hold a rule against the dial backplate as
' shown in figure 1.

the index mark and the desired frequency set-
tings.

With the tuning gang fully meshed, the dial
pointer on the drive cord should be adjusted to
coincide with the index mark.

© John F. Rider
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© John F.

DIAL SCALE AND BACKPLATE

*

bl -

INDEX MARK

el

FIGURE 1.

BACKPLATE AND PULLEY ASSEMBL

DIAL BACKPLATE CALIBRATION MEASUREMENTS.

AR

TP-2826

/4TURNS b-1/2
(CW) @ (ggms

5-/4 TURNS
(4/2TURNS
e (CCW)

DIAL CORD 45-1460 (25F0Q0T SPOOL)

—

46 3/4°

POINTER 56-3179-2

(CW)-CLOCKWISE
(CCWYCOUNTERCLOCKWISE

al
#
3/

FIGURE 2.

DRIVE-CORD INSTALLATION DETAILS.

ALIGNMENT PROCEDURE
ALIGNMENT OF AM CIRCUITS

When the complete AM and FM alignment is to be
made, the AM alignment should be made FIRST; how-
ever, if FM alignment is not required, the AM align-
ment alone may be made.

OUTPUT METER: Connect between terminal No. 3
(voice-coil connection) of aerial terminal panel and
chassis.

AM SIGNAL GENERATOR: Connect ground lead to
radio chassis, and output lead as indicated in chart.

DIAL POINTER: With tuning condenser fully closed,
the dial _pointer must cqiqcide with the index mark at

the low-frequency end of the scale. See CALIBRAT-

ING DIAL BACKPLATE, page 3.

CONTROLS: Set volume control at maximum, bass
tone control fully counterclockwise, and treble tone
control fully clockwise; set the radio band push button,
radio dial, and signal-generator dial as indicated in the
chart.

OUTPUT LEVEL: During alignment, the signal-gen-
erator output must be attenuated to maintain the radio
output below 1.5 volts, as indicated by the output meter.

Rider
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PHILCO PAGE 18-103,104

liMODEL Li8-L82 PHILCO CORP.

SIGNAL GENERATOR RADIO
CONNECTIONS DIAL BAND DIAL ADJUST
STEP TO RADIO SETTING || PUSH BUTTON | SETTING SPECIAL INSTRUCTIONS TRIMMER
1 Through .1.m{ con- 455 kc BC 1700 kc Adjust each trimmer, in order, for maxi- C403A
denser to stator of mum output. Do notl repeat adjustments. C402A
ant. section of tun- TCA402
ing gang C401A
C400A
| TC400
2 Loosely coupled 15 mc SW 15 mc Adjust for maximum output. Check for C502C
with loop (see Note image at 14.1 mc.
_. below)
1
3 Same 15 mc SW 15 mc Adjust for maximum output (rock tuning C507
control).
4 Same 1700 ke BC 1700 kc Adjust for maximum output, CSso021
5 Same 1500 kc BC 1500 kc Adjust for maximum output, C502A
[ Same 580 kc BC 580 kc Adjust for maximum output (rock tuning C508
control).
7 Repeat steps 4, 5 and 6 in order until no further increase is noted. Then repeat step 4. OUTPUT METER CONNECTIONS
NOTE: Make up a six-to-eighttumm, 6-inch diameter loop, using insulated wire; connect to the signal-generator leads FIGURE 9. CHASSIS VIEW, SHOWING AM TRIMMER LOCATIONS.
and place near the radio loop.

FM ALIGNMENT CHART

SIGNAL GENERATOR _ RADIO
CONNECTIONS DIAL DIAL ADJUST
STEP TO RADIO SETTING SETTING SPECIAL INSTRUCTIONS TRIMMER
1 To terminal 3 of 9.1mc Gang Connect jumper between pin No. 2 of FM1000 tube and
L501B (figure 10) (Mod. on) fully chassis (Note 1). Connect loading network (Note 2) be- C403C
closed tween top of padder C403B and chassis (Note 3).
2 Same Same Same nmonuonn loading network between pin No. 2 (blue lead) C403B
of third i-f tube and chassis.
3 Same Same Same Connect loading network between pin No. 6 (green lead) C402D
of third i-f tube and chassis.
4 Same Same Same Connect loading network between pin No. 2 (blue lead) C402C
of second if tube and chassis.
5 Same Same Same Connect loading network between pin No. 6 (green lead) C401C
of second i-f tube and chassis.
6 Same Same Same Connect loading network between pin No. 2 (blue lead) C4017
of first i-f tube and chassis.
7 Same Same Same Leave loading network connected as in step 6. C400¢
c400
8 To grid (pin No. 6) 9.1 mc Same Remove loading network, and remove jumper from pin
of third i{ ampli- (Mod. off) No. 2 of FM1000 tube and chassis. Connect jumper be-
fier tween pin No. 4 (blue lead) of FM1000 tube and junction c300L
of R302 and red lead of Z300. Adjust trimmer for zero
vmnr
9 Same as step 8 Same Same Remove jumper used in step 8. Adjust trimmer for zero TC30¢
beat (see Note 4).
10 To terminal No. 2 105 mc 105 mc Connect jumper between pin No, 2 of FM1000 tube and Cs01C——— ==
of ]500 (see Note 5) {Mod. on) chassis. Adjust for maximum output.
11 Same as step 10 88 mc 88 mc Adjust coil L501C for maximum output (Note 6).
12 Repeat steps 10 and 11 until no further improvement is noted.
13 Same as step 10 105 me 105 me Adjust for maximum output (rock tuning control). CS01B
14 See Note 7 105 mc 105 mc Adjust for maximum output. C501A
15 Same as step 14 92 mc 92 mc Adjust coil L501B, then LSO01A, for maximum output.
16 Repeat steps 13. 14 and 15 until no further improvement in sensitivity can be obtained.
[
,_ FIGURE 10. CHASSIS YIEW, SHOWING FM TRIMMER LOCATIONS.
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PHILCO PAGE 18-105

Align the AM circuits first.

AM SIGNAL GENERATOR: Connect the generator
ground lead to the radio chassis; connect the output
lead through a .1-mf condenser to the points specified
in the chart.

H‘OUTPUT METER: Connect the output meter between

terminal No. 3 of the aerial terminal panel and the

1. When pin No. 2 of the FM1000 tube is connected
to the chassis, the oscillator section of the tube is made
inoperative, thereby converting the circuit from an FM
ito an AM detector.

! 2. Make the loading network by connecting a 4700-
iohm resistor and a .1-mf condenser in series. Attach
| an alligator clip to each free end of the network. When
| this network is connected across the primary or secon-
{ dary circuit of an i-f transformer, the network loads
| the circuit so that the transformer is effectively below
critical coupling; the unloaded winding may then be
correctly peaked at the intermediate frequency.

3. The top of padder C403B can be reached only
from the top of the shield can. Slide a length of
flattened solder or wire down between the ceramic form
and the edge of the trimmer plate. Attach the loading
| network between this connection and the chassis.

4. It is essential that the output from the generator
| be kept below the point where the detector-oscillator
{locks in, otherwise an erroneous zero-beat will be ob-
tained. When a single very sharp zero-beat point is
obtained, the adjustment is correct.

5. The use of a signal generator for steps 10 to 16
is recommended only if the available generator is suffi-
Icnently accurate to insure correct frequency settings.

] and parts list.

the “Service Part No.” in this parts list.
Reference No. Service Part No.

.61-0120°

Description

C100 Condenser, .01 mi, line filter ..
C101 Condenser, .01 mf, line filter . .61.0120*
Cl102 Condenser. electrolytic, 3 section .............30-2570.1*
C102A: Condenser, 10 mf, isolating filter .. Part of C102
C102B: Condenser, 15 mf, isolating filter .. Part of C102

C102C: Condenser, 30 mf, high-voltage
filter
| C103 Condenser, electrolytic, 2 section .. ... _.
C103: Condenser, 10-m{ section, high-voliage

Part of C102
30-2552*

filter Part of C103
C306: Condenser, 15-mf section (see
Section 3) .....Part of C103

PHILCO CORP.

| ALIGNMENT OF FM CIRCUITS |

“ FM ALIGNMENT NOTES

| REPLACEMENT PARTS LIST |

l NOTE: Parts marked with an asterisk (*) are general replacement items, and the part num-
bers may not be identical with those on the original parts; also. the electrical values of
some replacement items furnished may difer from the values indicated in the schemutic
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

MODEL h8-h82|

radio chassis.

CONTROLS: Set volume control at maximum, bass
tone control fully counterclockwise, and treble tone con-
trol fully clockwise. Depress FM push button. )

LOCATION OF FM COILS: For the location of coils
L501A, L501B, and L501C (steps 11 and 15), refer to
the base layout of Section 5, figure 7.

Otherwise, an alternate procedure employing FM broad-
cast station signals in place of a signal generator ts
recommended. For adjustment at the high-frequency
end of the band, use the station nearest 105 mc; for
the low-frequency adjustments, use the stations nearest
88 and 92 mc. If the radio is greatly misaligned, it
may be necessary to adjust the padders and coils for
maximum noise at each end of the band before station
signals can be heard. The oscillator section of the FM/
detector must be made inoperative, as given in step 10
of FM circuit alignment.

6. Check all coil adjustments with a tuning wand.
If inserting the brass end in or near the coil increases
the output-meter rcading, spread the turns; if the pow-
dered-iron end increases the output reading, compress
the turns. If both ends cause a decrease in output, the
coil is correctly tuned. Do not change the coils exces-
sively, since only a small adjustment is required at
these frequencies.

7. Make two simple dipole aerials to feed signals |
from the signal generator to the radio. Each dipole aerial
may consist of two 30-inch lengths of rubber-covered
wire. Connect one dipole aerial to terminal Nos. 1
and 2 on the radio FM aerial socket J500. Connect the
other dipole to the output of the signal generator.
Space the two dipoles several feet apart.

Cl104 Condenser, elec., 15 mi, high-voltage filter ... .30-2568-1*
C105 Condenser, .003 mi{, r{ by-pass ..61-0117*

C106 Condenser, .5 mf, bias filter .. .61.0133*
1100 Lamp. pilot e 3 4-2040*
1101 Lamp, pilot 34-2040°

L100 Field, speaker . .. .. Part of LS200
R100 Resistor, 18,000 ohms, voltage dropping .......66-3184340*
R101 Resistor, 15,000 ohms, voltage dropping
R102 Resistor, 560,000 ohms, bias divider ... .
R103 Resistor, 220,000 ohms, bias divider
R104 Resistor, 18,000 ohms, bias divider . 66-3183340"
S100 Switch, a-c power (on push-button assembly) ... 42-1714
T100 Transformer, power
WI100 Cord, line ...

©®© John F. Rider



ln_oﬁEﬂe-th

PHILCO CORP.

SECTION 2 SECTION 4 (Continued)

o] 2 0o T . Reference No. Description Service Part No.
cz00 oncenser, 220 mmf, 1 by pass . C420 Condenser, .01 mf, r-f by-pass ... 61-0120°
C201 Condenser, .01 mf, treble control .. .61-0120 ) .

. . . C421 Condenser, 220 mmf, rf bypass ... ........60-10245307
C202 Condenser, .02 mf, audio coupling .61-0108 i
. . C422 Condenser, 100 mm{, a-v-c diode
C203 Condenser, .006 mf, bass compensation . .45-3500-7 - (FM) 60.10105407°
C204 Condenser, .006 mf, audio coupling .45-3500-7° SRS " i .
. C423 Condenser, .01 mf, rf bypass ............51-0120
C205 Condenser, .006 mf, high af by-pass .. 61-0153 h . .
. . C424 Condenser, .006 mf, audio coupling 45.3500-7°
J200. Socket, single prong, FM test point ... .27-6180 .
LS200 Speaker 361608 C425 Condenser, 100 mmf, rf by-pass 0-10105407
R200 Pl:temiometer 2 meg (tap at 1 meq) FS3 (R) Switch, shorting, 1st i-f Part of FS
ol conl’ ) 33.5535.3 R400 Resistor, 47,000 ohms, voltage dropping ... 66-3473340°
vol. b . .
i Y o b ....66-5103340°
R201  Resistor, 4.7 ohms, divider, inverse feedback.. 66-9474360° 401  Resistor, 1 meg. decoupling ... :
. . . . R402 Resistor, 180 ohms, degeneration .. 66-1183340
R202  Resistor, 1 megq, 1st-aqudio grid ... 66-5103340 R ) .
. R403 Resistor, 100,000 ohms, voltage dropping ... 66-4103340
R203  Potentiometer, 500,000 ohms, treble control .33-5539-3 . ; .
. . . R404 Resistor, 3300 ohms, decoupling 66-2333340
R204 Resistor, 220,000 ohms, plate loading 6-4223340 : R .
. R . R40S Resistor, 180 ohms, degeneration .. .66-1183340
R205 Resistor. 330.000 ohms, output-tube grid .. ...66-4333340 A A .
R206 Resistor, 33.000 ohms, divider, bass R406 Resistor, 3300 ohms, bias (bc, sw) .66-2333340
r, 33, . "
O o omaation 669333040+ 407  Resistor, 1 meg. decoupling 66-5103340°
IRPORBGIOR oo ' . R408  Resistor, 100,000 ohms. bleeder (bc, sw),
R207 Potentiometer, 1 meg, bass control ... . . 33-5539-4 7B7 screen ORI
. TOe !
LBLEGE0REG b, PXOEATRACL Service Part No. b 0g  Resistor, 100.000 ohms, voltage dropping .....66-4103340°
R208 Resistor. 100 ohms, divider, inverse feedback....66-1103340° R410 Resistor, 3300 ohms, decoupling ... 66-2333340°
T200  Transformer. output . ~--32-8248° Rq11  Resistor, 180 ohms, degeneration ... 66-1183340°
R412  Resistor, 330,000 ohms, a-v-c filter .66-4333340°
SECTION 3 R413  Resistor, 100 ohms, decoupling (FM) 66.1103340°
C301  Condenser, 33 mmf, osc. grid (FM det.) .....66.00365307° "+ 4  Resistor, 82.000 ohms, voltage dropping ......66.3823340
C302 Condenser, .01 mi, fil. bypass 61.0120* B415  Resistor, 3300 ohms, decoupling ...
C303 Condenser, .01 mf, r4 by-pass .61.0120* R416  Resistor, 47,000 ohms, decoupling
C304 Condenser., .03 mf, audio coupling ...45-3500-1* R417  Resistor, 1 meq, a-vc filter ... §6.5103340°
C305 Condenser, 1500 mmf, r-f by-pass .. 60-20155404" R4y Resistor, 270,000 ohms. diode lead ... . 66.4273340°
ggg: g"“:e“se" e;ic" 115 :“’b filleris > -Part ";liigg R419  Resistor, 100,000 ohms, r-f choke .. . ... . 66-4105340°
ondenser, .01 mf, r-f by-pass . .B1- )
L300 Choke, rf osc. cathode (FM det.) . .32.3352 2400  Transformer. 1st it 32-4020-1
R301 Resistor, 15,000 ohms, osc. grid leak C400A: Condenser, trimmer (455 k¢) ... Part of Z400
FM de;) ’ 66.3153340° C400B: Condenser, fixed, 3000 mmf . Part of Z400
R302  Resistor, 47,000 ohms, audio load (FM det.) ...66-3473340° C400C: Condenser, trimmer (9.1 mc) ...........Part of Z400
R303  Resistor, 100,000 ohms, r4 choke ............ 66-4103340° C400D: Condenser. trimmer (9.1 mc) ~.Part of 2400
R304 Resistor, 15.000 ohms, voltage dropping ... Cng: Condense.r, fixed, 9 mmf ... Part of Z400
R305 Resistor, 56,000 ohms, voltage dropping ......66-3563340° TC400: Core, tuning (455 kc) --Part of Z400
R306 Resistor, 22 ohms, parasitic suppressor ... 60-0223340* Z401  Transformer, 2nd i-f 32-4001
Z300 Transformer. FM detector 32-4004 C401A: Condenser, trimmer (455 kc) .......Part of Z401
C300A: Condenser, fixed, 15 mf ... Part of Z300 C401B: Condenser, trimmer (9.1 mc) .. of Z401
C300B: Condenser, trimmer (3.1 mc), C401C: Condenser, trimmer (9.1 mc) of Z401
FM det. Part of Z300 Z402  Transformer. 3rd if 32-4002
C300C: Condenser, 33 mmi, r-f voltage C402A: Condenser, trimmer (455 kc) of Z402
divider Part of Z300 C402B: Condenser, fixed, 330 mmf ... of 2402
C300D: Condenser, 68 mmi, r-f voltage C402C: Condenser, trimmer (9.1 mc) .. of Z402
divider of Z300 C402D: Condenser, trimmer (9.1 mc) of 2402
R300A: Resistor, 6800 ohms, damping .. of Z300 C402E: Condenser, fixed, 3 mmf{ .. of Z402
TC300: Core, tuning (9.1 mc), FM det. of Z300 TC402: Core, tuning (455 k¢) .o Part of Z402
SECTION 4 Z403  Transformer. 4th i 32.4003-2
C405 Condenser, .01 mf, rf by-pass 61.0120" C403A: Condenser, trimmer (455 kc) .. -Part of Z403
C406 Condenser, .01 mf, fil. by-pass .. 61-0120" C403B: Condenser, trimmer (9.1 mc) .. ..Part of Z403
C407 Condenser, 220 mmf, rf by-pass . 60-10245307" C403C: Condenser, trimmer (9.1 mc) .Part of Z403
C408 Condenser, .01 mf, rf by-pass .. . C403D: Condenser, fixed, 270 mmf . .Part of Z403
C409 Condenser, .01 mi, rf by-pass .. ‘7404 Condenser (.01 mf) and choke assembly,
C410 Condenser, .01 mf, rf by-pass .. i by-pass 38-9851-3
C411 Condenser, .01 mi, r{ by-pass ..
C412 Condenser, .01 mf, fil. by-pass . SECTION 5
C413 Condenser. .01 mf, rf by-pass C501 Condenser, main tuning gang ... - e 31.2694
C414 Condenser, 220 mm{, r-f by-pass . 60-10245307" C501A: Condenser, FM aerial-coil trimmer....Part of C501
C415 Condenser, .01 mi, r{ bypass ... 61-.0120° CS01B: Condenser, FM r-f-coil trimmer ... Part of CS01
C416 Condenser, .01 mf, B-- by-pass .. 61.0120° CS01C: Condenser, FM osc. coil trimmer ... Part of C501
C417 Condenser, .05 mf, a-v-c filter onn81-0122° €502  Condenser, 3-section, trimmer assembly ........... 31-647%
C418 Condenser, .01 mf, rf by-pass .81-0120° C502A: Condenser, shunt trimmer,
C419 Condenser, .01 mf, rf by-pass .. .....51.0120°* be aerial Part of C502
m— e i S — r— 1 e B —

|
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MODEL L8-1i85

Circuit Description

Philco Radio Model 48-485 is a six-tube super-
heterodyne, which provides reception in the standard-
broadcast band. The circuit includes a 14AF7 con-
verter, a 7B7 1st i-f amplifier, a 7B7 2nd i-f amplifier, a
7C6 detector, a.v.c,, and l1st 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
n 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.
H 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.

Section 1—Power Supply

Make the tests for this section with a

PHILCO CORP.

MODEL 48-485

SPECIFICATIONS
CABINET ............. Wood, mahogany
CIRCUIT ............. Six-tube superheterodyne
FREQUENCY RANGE . ..540—1620 ke.
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

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, Cl102,
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.

TROUBLE SHOOTING

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 l
kfor Section 2 (audio circuits); if not,

=

isolate and correct the trouble in this
section.

Figure 1.

E TP-4796A

Bottom View, Showing Section | Test Points

= - ——

©® John F. Rider
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PHILCO CORP. MODEL L8-L85
TEST NORMAL ABNORMAL
TEP
STE 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 Cl02. |
Low voltage Defective: 50X6. Open: C101, C102. Leaky: Cl01, Cl102, CI103A,
C103B.
High voltage Open: R100. R101.
3 C 190v No voltage Shorted: C103A. Open: R100.
Low voltage Changed resistance: R100. Sherted: C207*, C103B. Leaky: Cl03A.
High voltage Open: R101, T200°, R207°.
4 A 107v No voltage Shorted: C103B. Open: R101.
Low voltage Leaky: C103B.
High voltage Open: R207°, T200°.
Listening Test: Abnormal hum may be caused by open C100. C1C3A, CI03B, or R102.

“ This part. located in another section, may cause abnormal indication in this section.
Section 2—Audio Circuits TROUBLE SHOOTING ——

o . 0 | 7200
{  For the tests in this section, use an M', P

audio-frequency signal generator. Con- - -
nect the generator ground lead to B-,

test point B; connect the output lead M,
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

e e i NI

Listening Test: Distortion may be caused by open R201 or R206. or by shorted or leaky C200 or C201.

. . —_ e

tests for Section 3 (i-f, detector, and

a-v-c circuits); if not, isolate and correct TP-4796B
ithe trouble in this section. Figure 2. Bottom View, Showing Section 2 Test Points
o TEST
l 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.
i nal input.
l 2 (o] Clear signal with strong signal Open: T200. R207. Shorted: C203. C206, C207, C205. Leaky: C203.
I input. Defective: 35L6GT, LS200.
i 3 D Same as step 1. Open: R202, R203, C203. Shorted: C202, C204. Defective: 7C86 (tri-
! ode section),
t
i 4 A Same as step 1. Open: C200, C201, R200 (rotcte through range). Shorted: C307°,
i C301D".

i

Section 3—I-F, Detector, and A-V-C Circuits TR O UBL E SHO O TI N—“G

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 .I-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- 4
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 Figure 3. Bottom View, Showing Section 3 Test Points
trouble in this section.

Since the circuit location of test point A for this section is in Section 4, the effectiveness of step 1 as a master
check is dependent upon the condition of certain parts in Section 4; these parts are listed below under ""POS-

SIBLE CAUSE OF ABNORMAL INDICATION.” I

& John F. Rider
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IMODEL L8185 PHILCO CORP.
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. l
nal input.
2 C Loud, clear signal with moderate Defective: 7B7 (2nd i-f amplifier), 7C6 (diode section). Open: L301A,
signal input. L301B, R306, R304, R303, R300. Short=d: C305, C3C1A, C301B. C306.
C304, C301C, L301A, L301B. Leaky: C305.
3 D Same as step 1. Defective: 7B7 {Ist 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 TROUBLE SH OOTING

-

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 .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 and signal-
generator frequency as indicared in the
chare.

If the “NORMAL INDICATION" is ﬁ TP-47960
not obrained in step 1, isolate and cor- : .
rect the trouble in this section. Figure 4. Bottom View, Showing Section 4 Test Points
TEST SIG. GEN. RADIO NORMAL
STEP POINT FREQ. TUNINGC 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, C408, 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, C406,
Listening Test: Distortion and hum may'be caused by open C409 or R404.

OSCILLATOR TEST: Connect the positive lead of a high-resistance voltmeter to B—, test point B; connect the prod end of the x.xegcxtiv.e llecu.i
through a 100,000-chm isolating resistor 1o 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. F
NOTE: Part numbers marked with an asterisk () are general replacement items. These
REPLACEMENT numbers may not be identical with those on factory assemblies: also, the elec!riccfl vz:xl-
ues of some replacement items may differ fiom the values indicated in the schematic dia
PARTS LIS gram and parts list. The values substituted in any case are so chosen that the operation
T of the radio will be either unchanged or improved. When orfler'mg replacements, use only
the “Service Part No.” SECTION 2
AUDIO CIRCUITS
SECTION 1 C200 Condenser, d-c blocking, .006 mf. ... 30-4504*
POWER SUPPLY C201 Condenser, d-c blocking, .01 mf. . .61-0120°
Reference Service C202 Condenser, plate decoupling, .25 mf. 61-0125*
Symbol Description Part No. C203 Condenser, d-¢ blocking, .01 mf. ... 61-0120*
i ilter. . C204 Condenser, tone control, .004 mf. ... ...30-4623"
83? gg:g:g::: };nzr’m;gr,nﬁf ggbv """""""""""" 5:_;'507152_?] C205 Condenser, tone compensation, .004 mf. ........ 30-4623*
Cc102 Condenser, filter, 15 mf., 200v .. C206 Condenser, r-f by-pass, 220 mmf. ... 60-10205307*
c1o03 Condenser, electrolytic, 2-section =207 Condenser, tone compensation, .006 mi.
C103A Condenser, filter, 75 mf., 250v ... .. . Part of C103 Ls200 Speaker, 8” pm ... 36-1626-1 ‘

C103B Condenser, filter, 10 mf.. 250v .. Part of C103 R200 Vclume control, 2 megohms (center-tapped)..33-5535-15

1100 Pilot lamp ... 34.2477+ R201 Res?stor‘ grid return, 10 megohms ........... 66-6103340°
R100 Resistor, filter, 500 ohms . .33-3435.3 R202 Desistor. plate load, 100,000 ohms ........66-4103340"
R101 Resistor, filter, 8200 ohms 6.2824340 R203 Resistor, plate dropping, 220,000 ohms ....66-4223340"
R102 Resistor, leakage, 150,000 ohms ... 66-4153340° L204 D GEREth § mueling 33-5538-33
S100 Switch, on-off ... ... 42.1837 R205 Resistor, tone compensation, 33,000
W100 oo ] ey ORINS v 66-3333340°
PL100 A< plug R206 Resistor, grid return, 470,000 ohms ...66-4473340"
R207 Resistor, cathode bias, 130 ohms .. ...66-1123340*

T200 Transformer, output ... 32-8242.3

— —_— —_— —— —

© John F. Rider
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PHILCO CORP. MODEL
—_— A[R.EALCTION 4~ RF AND CONVERTER SECTION 3-F,DETECTOR , AND AVC CIRCUITS SECTION 2- AUDIO CIRCUITS
o CIRCUITS 7300 Z30.
CONNECT BOTH | # ~400 . W LEEY L3 (I 00
et [ A5 ot . - NI
WHEN LOOP IS USED PG 5 c404 ] FIST b 2 |
7400 = | a9y & 3 ! @)
| 4T0MMF S | X005 | 7e7 1Sl 3 I PR | l z
c407 3 &3 P 2NDIF | R < Y Al 03
v—I I §T i 3 § | 230/ MMF ampeL G % g xS 5 ]%5‘%(2)0 $ _ggdodr - .OC|2M0F3 §
L4400 c40 2 220 1024 WiV e, N 72 = f J S l T 350667 |
4 122 7C6 |
] 20T S conithien L Je | S 3 | 197 IF ameL i : IST AUDIO AmPL TONE cuzeU e
1 OHM - ¢ : 2 ~ I k"1 caock | CONTRS, < c207 N
| — - - ' [ 10 | R204% | [ 406MF
FS ! ! | oy SMEG
2 83 I | Sls R304 $ =202
ES ST'8 (S TR ——— %:E | 41,000 : T25MF 205
2 RE _—L WHITE 0 | Ciomm= | |
I 100 L004MF g6V
wr| !
¢ - . l | | 107V
o5 P =] c302 == €303 i _ i
N Yo i SIME sl c306 # __I_ WHITE —= - :r“ézzhf
[ 8 R302 —— == s 838
2 c = S R207
Less T 3 3% 3 150,000 | o3 5550 RO 5%; T,zo
-5
(PART OF (PART OF $R303
] 0 = e303) Ll
83 w3 -
8:3 > 3)2 r
3= +05WF xe J- —
N c307 R306
2 H 100 MMF 470,000
IF=455KC 3 1 |
Bl =P i i |
c409
NOTE L5 MF
ALL VOLTAGES MEASURED WITH
| A 20,000-0HMS-=PER- VOLT METER T
BETWEEN PPINTS INDICATED AND
B MINUS WITH A 117 VOLT INPUT I
- e
CONDENSER  SYMBOLS SECTION 3
' I-F, DETECTOR, AND A-V-C CIRCUITS
- | I C300A Condenser, trimmer ... Part of 2300 l
C300B8 Condenser, trimmer Part of Z300 20X 2 oy
C301A Condenser, trimmer .Part of 2301 w100 J H- 4
ggg}g Condenser, trimmer ... .Part of Z301 1 2 600 |9'ov RI0/
Condenser, a-v-¢ filter, 100 mmi. . Part of Z301 ¢ O
FIXED ELECTROLYTIC VARIABLE TRIMMER ’
C301D Condenser, a-v-c filter, 100 mmf. .. ... Part of Z301 : 35L66T 50x6 500 8200
C302 Condenser-and-choke assembly, i filter, % (I T RECTIFIER ‘e c/or
e RE 1, AND AUDIO SIGNAL PATH A5 Mnf 38.9851.8 1oMF
C303 Condenser-and-choke assembly, if filter, Lci03 ‘Lco3s
~—@—— 05C SIGNAL PATH 05 mi. . .38-9851.4 1100 ' > 787 105V b oM
. C304 Condenser, screen by-pass, .05 mf. ... 51.0122* 00 &= Q’b !
£ SPEAKER CONNECTION €305 Condenser, d-c blocking, 200 mmf. ........60.10205307° <O5MF N
7/ N\ C306 Condenser, plate by-pass, .003 mf. ... .. 30-4582 | === =f§3€ =
C307 Condenser, rf by-pass, 100 mmf. ... 60-10105407* OFF tLON YUY =
ALL RESISTANCE VALUES IN OHMS UNLESS MARKED OTHERWISE L300A Transformer primcfry, Ist if ... Part of Z300 T
L300B Transformer secondary. lst if . ...Part of Z300 J
L L301A Transformer primary, 2nd if ... Part of Z301 S :
N\
| 3 SECTION 3 (Continued) ( raar? -
e I-F, DETECTOR, AND A-V-C CIRCUITS — SECTION 1~ Power suppLY .
—/ Reference Service | 150,008
x. Symbol Description Part No. |
L301B Transformer secondary, 2nd if ... Part of Z301 ) 7C6 MISCELLANEOUS <+
i \LOCATING R300 Resistor, screen dropping, 33.000 ohms ....66-3333340" Yi==r Description Part No
NOTCH R301 Resistor, plate load, 18,000 ohms .....:.56-3183340* . . . q 76-3177
L(())CATING R302 Resistor, grid return, 150,000 ohms . 66-4153340° C404 Condenser, d-c blocking, 470 mmf. ... 80-10515307. Brac'ket-cmd-chp assembly, pilot lamp ... o
/N TCH R303 Resistor, plate decoupling, 8200 ohms ......66-2823340" C405 Condenser, shunt, 33 mmf. ... ..60-00305307. Cabinet (less SCAle) ... iberd1
R304 Resistor, i filter, 47,000 ohms ... ... ..Part of 2301 C406 Condenser, shunt, 20 mmf. ... - ..80-00205307' Baffle and cloth .. 219102
4 . 3 R R305 Resistor, a-v-c filter,. 2.2 megohms ........66-5223340° C407 Condenser, d.c blocking, 220 mmi. ....4..80-10205307' Baffle, wood 56.5287 J
® © o] ) R306 Resistor, diode load, 470,000 ohms 66-4473340° C408 Condenser, osc. grid, 100 mmf. ... ~60-10105407" Bezellmmnitis = memall U e aeme e 27.5994
2300 Transformer, 1st if ................... ....32-4151-1 C409 Condenser, a-v-c filter, .05 mf. ... 61.0122 Dial SCALe o A 190
—a— 2301 Transformer. 2nd i ... 32.3948.9 C4lo0 Condenser, cathode by-pass. . 61.0122* Dome ... :
==5 e ' L401 Coil, oscillator 32-4019-6 Scale strap ... 56-4756
2 SECTION 4 LA400 Loop aerial - Dial-backplate assembly ... ... ...76-371? i
== R-F AND CONVERTER CIRCUITS R400 Resistor, aerial discharge, 4700 ohms ....66- Cord, drive (25:t. spool) ... 6 35"8283?(?1’
C400 Condenser, tuning gang ................ .31-2715-1 R401 Resistor, grid return, 47,000 ohms ...66-3473340'. Pointer ... 5 28- 8953
| ) . C400A Condenser, oscillator tuning . ...Part of C400 R402 Resistor, cathode bias, 2200 ohms .. ....86-2223340' SPIING o 54-4488
2 3 C400B Condenser, aerial tuning ... Part of C400 R403 Resistor, plate feed, 18,000 ohias 88~3183340' KNOD oo 27:8233
— c400C Condenser, oscillator trimmer Part of C400 R404 Resistor, grid return, 2.2 megohms 66.5223340 Pilot-lamp-socket assembly ... 27.6138*
C400D Condenser, aerial trimmer ... ...Part of C400 T400 Transformer, aerial ... ...32-4023-1 Socket, Loktal ... 2:7-8174
I C401 Condenser, aerial isolating, 220 mmf. ....60-10205307"* Socket, OCIAL ... i
C402 Condenser, 1f by-pass, .02 mf. ... 61.0108" . . . . . . . . .
s Laor S o ;solcgrf’g' S e e e 30.4527 Figure 5. Philco Radio Model 48-485, Sectionalized Schematic Diagram, Showing Test Pomts‘________J
= = ————
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| MODEL L8-L85

PHILCO CORP.

ALIGNMENT PROCEDURE

OUTPUT METER—Connect to voice-coil terminals.

SIGNAL GENERATOR—Connect as
chart. Use modulated output.

OUTPUT LEVEL-—During alignment, adjust signal-

generator output to maintain output-meter indica-
tion below 1.25 vo'ts.

RADIO CONTROLS—Set volume control to maxi-
mum, and tone control fully counterclockwise.

DIAL—Calibration and pointer-index measurements
I are shown in figure 6. With tuning gang fully meshed,

. ; indicated 1n
set pointer to index mark.

SIGNAL GENERATOR RADIO 2301 C201 R200
L2
STEP \
(FXINES TN ) AL e SPECIAL INSTRUCTIONS ADJUST
RADIO SETTING SETTING
1 Turn trimmer fully tight. C300B—1st if sec. —
2 Through .1-mf. con- 455 kc. Tuning Adjust trimmers, in order C301B—2nd i sec.
denser to mixer gang fully | given, for maximum out- . .
grid (pin 5 of meshed. put. C3C1A—2nd i pri.
e C300B—Ist i-f sec.
C300A—1st i pri.
3 Radiating loop (see 1600 kc. 1600 kec. | Adjust trimmer for maxi-
note belOW). mum output. C400C—-—05C.
4 Same as step 3. 1500 kec. 1500 kc. | Adjust trimmer for maxi- C400D—aerial. \
mum output.

radio.

RADIATING-LOOP NOTE: Make up a 6—8 turn, 6-inch-diameter loop, using insulated wire; connect to
signal-generator leads and place near radio loop aerial. Make certain that radio loop aerial is connected to

Figure 6. Calibration Measurements for Dial Backplate

TP-5107

Figure 7.

Top View, Showing Trimmer Locations

= [ ] v .
. r | ™
< Bnnonu t:llunounl:l_n—'4gq-l S TURNS ~
N . N ox’:}_? C> POINTER P | .
700 goo |zuu____|5 p— 56-3583-3FCP ] & \.’ >
e _,7_@/(9 Q—c&,\\\\;\g\\l\b\\\\-# O\\ S
[ 1 - 55 8953 ” e
- d ; ,é
MARK ’- - = — 30VE"—— B s —3ﬂ‘h -
1 U L U L L U LU L L AU UL UL UR AU L DRIVE CORD (25 F T SPOOLY
>s g ! 2 3 4 5 6 7 45-8750

Figure 8. Drive-Cord Installation Details

©John F. Rider
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For the tests in this section, use a d-c volt-
meter. Connect the negative lead to the B—
bus, test point B; connect the positive lead

minimum.

Follow the steps in sequence; if the “NOR-
MAL INDICATION?” is obtained in step 1,
proceed with the tests for Section 2; if not, isolate

TROUBLE SHOOTING

PHILCO CORP.

to the test points indicated in the chart. el
The voltage readings given were taken with a g | s\ IS
20,000-ohms-per-volt meter at a line voltage o %dg J
of 117 volts, a.c. ‘ 2Y//

With the radio-phono switch set to the & S0,
radio position, turn the volume control to = ———

TP-3385A

Figure 1. Bottom View, Showing Section 1 Test Points

and correct the trouble in this section.

MODELS L48-1201, 48-1260

TEST NORMAL ABNORMAL
STEP | poINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

1 A 90v Trouble within this section. Isolate by the following tests.

2 C 215v No voltage Defective: 50X6, S100, W100. Shorted: C101, C102, C100.
Low voltage Defective: 50X6. Open: C101, C102. Leaky: C101, C102,

C103A.

High voltage Open: R100, R204,* T200.*

3 D 185v No voltage Open: R100. Shorted: C103A.
Low voltage Shorted: C103B. Leaky: C103A.
High voltage Open: R101, R204,* T200.*

o

4 A 90v No voltage Open: R101. Shorted: C103B.
Low voltage Leaky: C103B.

Listening Test: Abnormal hum or garbled speech may be caused by open C100, C101, C102, C103A, C103B, or R102.

* This part, located in another section, may cause abnormal

ESecﬁon 2

TROUBLE SHOOTING

indication in this section.

i . . . .
For the tests in this section, use an audio-

f

| frequency signal generator. Connect the gen-
erator ground lead to the B— bus, test point
B; connect the generator output lead through
a .1-mf. condenser to the test points indicated
in the chart.

In steps 1 and 4, set the volume control to
maximum in the radio position when testing
at test point A, and to maximum in the phono
position when testing at test point E. Adjust
the signal-generator output as required for
each step.

If the “NORMAL INDICATION” is
obtained for both test points A and E in
step 1, proceed with the tests for Section 3. If the
not at the other, the volume control is defective. 1
test point, isolate and correct the trouble within this

I TY:

| ony |
| 1
.. ATTRAN

TP-33858B
Figure 2, Bottom View, Showing Section 2 Test Points

“NORMAL INDICATION?” is obtained at one test point and

f the “NORMAL INDICATION?” is not obtained at either

section.

STEP | point NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak signal | Trouble within this section. Isolate by the following tests.
E input.
2 C Loud, clear signal with strong signal Defective: 50A5, L§200. Shorted: C203, C204, T200. Open: R204,
input. T200.
3 D Loud, clear signal with weak signal Defective: 7C6. Open: C202, R202, R203. Shorted: C202.
input. Leaky: C202,
4 A Loud, clear signal with weak signal Defective: R200. Open: C200. Shorted: C305.% Leaky: C305.*
E input.
Listenting Test: Distortion on strong signals may be caused by open-circuited R201 or by short-circuited or leaky C200.
Hum modulation on phonograph operation may be caused by open-circuited C201.

© John F. Rider
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Section 3 TROUBLE SHOOT'N

For the tests in this section, use an r-f signal
generator, with modulated output, set at 455 ke.
Connect the generator ground lead to the B—
bus, test point B; connect the generator output
lead through a .1-mf. condenser to the test
points indicated in the chart.

Turn the volume control to maximum in
the radio position.

If the “NORMAL INDICATION?” is ob-
tained in step 1, proceed with the tests for
Section 4; if not, isolate and correct the
trouble in this section.

NOTE: Since the circuit location of test

| point A for this section is the same as that

of test point C for Section 4, the effectiveness
of step 1 as a master check is dependent upon
the condition of certain parts in Section 4;

2t ' —ﬂ
@ ' y

|

TP-3385C

Figure 3. Bottom View, Showing Section 3 Test Points

these parts are listed below under “POSSIBLE CAUSE OF ABNORMAL INDICATION.”

STEP PTOEISJT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak signal Trouble within this section. Isolate by the following tests.
mput. !
2 C Loud, clear signal with strong signal Defective: 7B7, 7C6, Z301. Open: C302, R300, R301, R302.
input. Shorted: C302, C304, C305.
3 A Loud, clear signal with weak signal Defective: 7A8,% Z300. Misaligned: Z300.
input.

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

Section 4 TROUBLE SHOOT'NG

For the tests in this section (with the excep-
tion of the oscillator test), use an r-f signal
generator with modulated output. Connect
the generator ground lead to the B— bus,
test point B; connect the generator output
lead through a .1-mf. condenser to the test
points indicated in the chart.

Turn the volume control to maximum in
the radio position.

Except as noted for the oscillator test, set
the radio and signal-generator dials to 1000 kc.

= o ——— Q
f (AERIAL LEAD)

“—*“‘ o reasese |
l Figure 4. Bottom View, Showing Section 4 Test Points

STEP PTOEISJT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A Loud, clear signal with weak signal Trouble within this section. Isolate by the following tests.
input.
2 C Loud, clear signal with moderate sig- Defective: 7A8, osc. circuit. Misaligned: osc. circuit. Open: C403,
nal input. R401.
3 D Negative 4—8 volts. Defective: 7A8, T400. Shorted: C400, C400B. Open: R402.
(Osc. test;
see note
below.)
4 A Loud, clear signal with weak signal Defective: LA400. Shorted: C400, C400A. Open: C401, C402.
input.

OSCILLATOR-TEST NOTE: Connect positive lead of high-resistance d-c vol}meler to B—. bus, test point B; connect prod end
of negative lead through 100,000-ohm isolating resistor to oscillator grid, test point D. Use su'nable meter range, such as 0—10 volts.
Proper operation of oscillator is indicated by negative veltage of 4 to 8 volts (measured with 20,000-chms-per-volt meter) through-

out range of tuning control.

® John F. Rider
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The loop aerial feeds into the mixer section of a 7A8 T'o avoid possible damage to the radio, the following pre- P E CP?&&L ~ |
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The output of the 2nd detector is resistance-coupled to and C204 for leakage or shorts. PART OF R102
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output tube is transformer-coupled to the permanent- um 3:222‘1): :ﬁ: m‘:gﬂn“h’ h“""".(l‘) o bt —ll 1 I;Lo%‘ 1
magnet dynamic loud-speaker, to which it supplies CIRCUIT 18153 ¢ bt it = Five-tube superheterodyne | e 14
approximately 1.8 watts of audio power. FREQUENCY RANGE............... 540 to 1600 kc. | @
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