HOME RADIO

MODEL
46-420

PHILCO RADIO

MODEL
46-420-1

CABINET.____Model 46-420, Walnut finish

Model 46-420-1, Ivory finish
CIRCUIT._______Six tube superheterodyne
FREQUENCY RANGE______540 to 1620 kc.

SPECIFICATIONS

POWER INPUT VOLTAGE
105 to 120 volts, A.C. or D.C.
POWER CONSUMPTION
30 watts at 117 volts
AERIAL Loop fastened to cabinet; terminal

INTERMEDIATE FREQUENCY_ 455 kc.
PHILCO TUBES USED__7C7, 7A8. 7B7. 7CS§.
SOLSGT. 35Z5GT/G
—__6-8-volt baycnei base.
Part No. 34-2068

PILOT LAMP

also provided for ocutside cerial

PHILCO TROUBLE-SHOOTING PROCEDURE
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Figuse 1. Block diagram (Heavy lines |
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TEST POINT
SECTION 2

indicate signal path),

In this manual, the receiver circult s divided into four sections,
as shown In fiqure 1. One test polnt is designated for each sec-
tion (figure 2) and tests made at these points localize the trouble
to one section. After the trouble has been localized to one section
by the tests qiven below. proceed with the tests outlined for that
section. To make all tests outlined in this manual, a high quality
signal generator and a voltohmmeter are required. The voltage

—

Figure v2 Bottom vi-aw, showing test points.

readings shown were measured with a 20.000-chm-per-volt meter.
To test, connect the receiver to the power line: turmn the volume
see that all tube filaments are lighted: then
If a normal

control full on:
proceed in the order given in the following chart.
resull is not obtained at any test point. the trouble is probably
in the section under test.

TESTS TO LOCALIZE TROUBLE TO ONE SECTION

SECTION TEST NORMAL RESULTS
1 Measure voltage between points 1 (4) and B-. S0 volts*.
2%+ Apply an audio signal between points 2 and B-. Loud. clear signal.
Khd Apply a weak, modulated r-f signal (455 kc.) between points 3 and B-. Loud. clear signal.
4 Apply a¢ weak. modulated rf sianal (frecuency to which set is tuned) between points 4 and B-. Loud. clear signal.

*For 117-volt a-c input. When operating from a d-c power line and no voltage is measured, reverse the power pluq.

**C \ slqnal

output lead threugh a condenser (.01 to .25 mi)
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PHILCO SERVICE
RADIO MODELS 46-420 and 46-420-1

TESTS TO ISOLATE TROUBLE WITHIN SECTION 1

Make all tests for this section with a volt-oh ter, using the 0-250v d-c range. See figures 3 and 4 for location of test points.
Test Points Normal Reading Possible Cause of Abnormal Reading
No voltage indicates defective 35Z5GT/G tube,
B 30 volts shorted condenser C101, or open speaker field.

Low voltage indicates defective 35Z5GT/G tube,
leaky condenser C101, or shorted condenser C203.

No voltage indicates defective 35Z5GT/G tube, or
shorted condenser C101.

Low voltage indicates defective 35Z5GT/G tube,

C to B- 118 volts

open condenser C101, or shorted condenser C203.

|

352567/C
PEAKR FIELD= o
118V o

cio1
20-20M

PRTOFR02: oinse oo AR,
[ e coooeR sheos |
| = RE.H, AND AUDIO SIGNAL PATH i 4 ¥ |
| AL TR WWLES M 0 Wncss T T el
[[RMARCDIOHERASS 56 o L LD RBRIGTY.  TPAER |

SECTION 1

Figure 3. Section 1 schematic.

Figure 4. Botiom view, showing section 1 test points.
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PHILCO SERVICE
RADIO MODELS 46-420 and 46-420-1

4 TESTS TO ISOLATE TROUBLE WITHIN SECTION 2

For all tests in this section, use the audio range of a signal generator. Connect the output lead through a condenser (.01 to .25 mi):
connect the ground lead to B—.

. Test Points Normal Indication Possible Cause of Abnormal Indication
No signal indicates defective SOL6GT tube, defective
D to B- Audible signal from | output transformer T200, defective speaker LS200,
- speaker. shorted condenser C202 or C203, or open resistor
R205.
E to B- Audible‘ signal, same No signal indicates open condenser C201.
as previous test.
F to B- Noticeable increase of | No signal indicates defective 7C6 tube, or open
audible signal. resistor R203.
With volume control full : R
: 5 No signal indicates open condenser C200, or open
(Salentis on, audible signal, | ;51 me control R202.
same as previous test.
» = (? ?
T R IR
i L it

82v QOMF |
c 2203
an

R204
470000

v

SECTION 2

Figure 5. Section 2 schematic.
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PHILCO

RADIO MODELS 46-420 and 46-420-1

SERVICE

TESTS TO ISOLATE TROUBLE WITHIN SECTION 3

For all tests in this section, set the signal generator to 455 kc., modulation on. Connect the output lead through a condenser (.01 to .25

mi); connect the ground lead to B—.

Test Points

Normal Indication

Possible Cause of Abnormal Indication

H to B-

Audible signal from
speaker

No signal indicates defective 7B7 tube, defec_ﬁve if
tmnsigrmez Z301, defective 7C6 tube, defective re-

sistor R301, or shorted condenser C303.

J to B-

Audible signal from
speaker

No signal indicates defective if tramsformer Z300.

SECTION 3

T (? LF.=455KC.

Figure 7. Section 3 schematic.
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Figure 8. Bottom view. showing section 3 test points.
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PHILCO

RADIO MODELS 46-420 and 46-420-1

SERVICE

TESTS TO

a condenser (.01 to .25 mf.); connect the ground lead to B-.

ISOLATE TROUBLE WITHIN SECTION 4

For all tests in this section, set the signal generator and the receiver to 540 kc.

Connect the output lead of the signal generator through

Test Points Normal Indication Possible Cause of Abnormal Indication
No signal indicates defective 7A8 tube, defective
K to B Audible signal from | oscillator transformer T400, defective resistors R400
IoF0S speaker or R402, defective condenser C400, or shorted plates
of condenser C404.
L to B- Audible signal  from No signal indicates defective rf transformer T401.
. speaker
M to B- Increase in audible sig- | signal indicates defective 7C7 tube.
nal from speaker.
: No signal indicates defective antenna transformer
N to B- S?er;lieousslg;zl R T402, loop LA400, coupling condenser C402, or
P P shorted plates of condenser C404.

?gh‘{(' 10 CHASSIS

R LOOP OPERATION
14400

SECTION_4

748
Cd06 COVVERTER

1( L 90V
IMMF T
R D
¥, §
5 g
= =
% %

Figure 9.

Section 4 schematic.

hoos 1)

Paprs o wo o]

- TP-29

S

Figure 10. Bottom view, showing section 4 test points.
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PHILCO SERVICE
RADIO MODELS 46-420 and 46-420-1

ALIGNMENT PROCEDURE

In order to i the i-f ali titis y to remove nect loop leads and the dial cord. Set the dial pointer to coincide
the chassis from the cabinet. Disconnect tho dial cord from the dial with the dot at the extreme low-frequency end of the scale with the
pol and lder the aerial-loop leads before removing chassis. condenser plates fully meshed. Adjust the oscillator and antenna
After the i-f alignment is completed, install chassis in cabinet, con- trimmers as outlined in the accompanying alignment chart.

CONNECTING ALIGNING EQUIPMENT

OUTPUT METER: Connect to output (left-hand) and ground loop approximately 6 inches in diameter, made up of six turns of

(cencer) lugs of terminal panel on rear of chassis as shown in

wire. Place this loop three or four inches from loop in receiver.
igure 11. .
Flgure Adjust oulput of generator to maintain output-meter reading below

SIGNAL GENERATOR: For i-f alignment, connect high side of
generator through .05-mf condenser to point given in chart; low
side to B—. For rf alignment, connect generator to a radiating VOLUME CONTROL. In full clockwise position.

1.25 volts during i-f and r-f alignment.

ALIGNMENT CHART

SIGNAL GENERATOR RECEIVER

Connections to Dial Dial Special Adjust
Receiver Setting Setting Instructions Trimmers

Stator-plate terminal of antenna 455 ke. 540 kc. Turn C300B down tight. Adjust trimmers for maxi- C301B
section of tuning condenser and mum in order given. ONCE ONLY. C301A
B C300A
C300B

Radiating loop.: 1600 kc. 1600 kc. Adjust for maximum. C404B
Radiating loop.: 1500 kec. 1508 ke. Adjust for maximum. C404A

LS200 T200 C301A Z301 C301B

C404A

LOOP
LEADS

OUTPUT METER C403 C300A Z300 C3008B
CONNECTIONS T402 TP-1209 i

Figure 11. Top view, showing tri d 1 i
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PHILCO SERVICE

RADIO MODELS 46-200, 46-200-I,
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PHILCO SERVICE
RADIO MODELS 46-420 and 46-420-|

e DA RO
L 25FT SPOOL
Symbol .designations used in the
schematic and parts list are as

follows:
C—condenser
I—pilot lamp DRIVE PULLEY—"
LA—loop antenna / NS
LS—lou'dspecxker EQNTER N /\\ g HAm/}\
R—resistor ) —gane DRIVE St
S—switch )
T—transformer TUN:?%VCEOT&DABER / . 4
W—power cord and plug as ponTER s e |, 3a
Z—if transformer assembly il —‘—i‘g e G
2 12 Turns —XO runie CO\OCLNSEE?‘- 45-87508K L
Figure 13. Drive cord installation detail.
P
NOTE: Parts marked with an asterisk (*) are general SECTION 4
replacement items and the part numbers will not be Reference g Servi;e
identical with those used on factory assemblies. Use Number Description Rott 27""
only the “SERVICE PART NUMBERS” shown in this 400 Condenser 1 mi it A
. 2 C-401 Condenser and choke q;semtly ..76-1188 >
parts list when ordering replacements. C-402 Condenser, 100 mmf. ... ....60-10105407*
C-403 Condenser, .0015 mf. . 2 ....30-4628*
SECTION 1 C-404 Condenser, tuning ... s e 31-2636
Ret Servi C-404-A Condenser, trimmer ... Lot Part of C-404
Saorence Ry sty C-404-B Condenser, trimmer ... . Part of C-404
““mhe‘(_ i Description P:‘;‘l?;' C-405 Condenser, 10 mmf. 60-00105407
C-100 d - .04 mi. 30- C-406 Condenser, 3 MMl ...ommmiecnin ~30-1221
C-101 Condenser. electrolytic, 20-20 mf., 150 Vemee 30-2547 LA-400 Loop assembly ..32:.4054
C-101-A Cond . 20 mi. Part of C-101 R-400 Resistor, 47,000 ohms . r e ...66-3473340*
C-101.B Cond . 20 mi. Part of C-101 R401 Resistor, 15.000 ohms v Part of T-401
1100  Lamp, pilot 34-2068 R402 Resistor, 180 ohms LN _66-1184360*
1-100 :le]d. spe:skerh -Part 013;:53:33 R-403 Resistor, 1 meg. ...66-5103340*
R-100 esistor, ohms T-400 Coil, oscillator . 323613
S-100 Switch, A-C Part of R-202 T401 Coil, RF ... 32.3595
W-100 Cord, line L3189 T402 Coil, antenna 32-3394
MISCELLANEOUS
Bracket, tuning-condenser mounting ... 56-2875FA3
Bushing, control-shait ting 27-8437 ;
SECTION 2 Cabinet, including scale (46-420) ... 10629-B
€200 Cond .01 mt, 81-0120* Cabinet and loop assembly (46-420-I) ; 76-1644-2
¢-201 Cond .01 mi, 81.0120* Cabinet-back (46-420) i 54-7096
C-202 Condenser, 250 mm{, 80.10245307* Cabinet back (46-420-1) e s -eaci 3 ... 54-7097
C-203 Cond .02 mf. 30.4599* (éabmel and loop-assembly (46-420) ....... v 76-1644-1
Spealk 36. * abinet, mcludmg srala (46-420- I) ... 10629-C r
e g 555120040% Camup: Slectrolyt 9 56-1346FAS
R-201 Resistor, 3.3 meg. 86-5333340* P, 562726
R-202 Control, volume 33.5491 Clip, coll,mounlln‘? (antenna, R-F and oscillator)...........28-5602FE7
R-203 Resistor, 470,000 chms _. _66.4473340* in. feclemoun s f:'g;:g.
R-204 Resistor, 470,000 ohms ... ..56-4473340* e sores poRler SECO =49
R-205 Resistor, 130 ohms 66-1123340* Sslcerg. Jenlng condenter (35 1t spool. "42“’7'2:3?
T200 T 1 , output X T t g mounting -
R 32:8164 Knob bly 54.4218
Pilot light socke( bl 76-1981
SECTION 3 5
C-300-A Cond trimmer Part of Z-300 Eoml'“' Ring IW4Z§;7‘;‘2;3
C-300-B Cond tri Part of Z-300 Scale 27-5916
C-301-A Cond , tri Part of Z-301 Screw, speak 1W32228FA3
C-301-B Cond tri Part of Z-301 Screw, chassi ing 1W18679FAS
C-301-C Cond Part of Z-301 Screw, tuning d ing 1W32232FA3
C-301.D r d Part of Z-301 Sleeve, tuni d ting 56-1307FA3
C-302 d , .05 mf, 30-4518* Socket, Loktal 27-6138*
C-303 c' d .05 mf. 30-4518* Socket, octal s 27-6199*
ggg(l) Resistor, 15.000 ohms 66-3153340 35111;?, ing d drive 56.2617
g Resi Part of Z-301 asher, spring 1W56380FE7
Z-300 Transformer, lst I.F. 32-4028 Washer, ch ting ... 1W55950FA9
2301 Transformer. 2nd LF 32-3674 Washer, tuning.condansar t 1WS52237FA3
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PRODUCTION CHANGES FOR MODELS 46-420 AND 46-420-1
CODE 121

RUN 2
a. R400, 47,000 ohms, Part No. 66-3473340*, was changed to 120,000 ohms, Part No. 66-4123340*

b. A 120,000-ohm resistor, Part No. 66-4123340*, was added, between B— bus and chassis.

RUN 3
a. R400, 120,000 ohms, Part No. 66-4123340* (in Run 2), was changed to 100,000 ohms, Part No. 66-4103340°
b. The 120,000-ohm resistor, Part No. 66-4123340* (added in Run 2), between B— bus and chassis, was

changed to 150,000 ohms, Part No. 66-4153340*

CODE 125

RUN 1
The following change was made from Code 121.
The power-supply (Section 1) circuit was changed according to the diagram below, to permit the use of

a p-m loud-speaker.

S S AT
U U Pl
3525GT/6 iOSV'\ e dsb
RECTIFIER ‘ VQ[M‘;\Q’
——5 o RIO/ .
w— 4 220 | RIO2 L
I 1 1200 |
A S Cl0/8 | 1
25MF | |
00 2| CIOIA == w=m w=(C/0/C
| 30MF m—— 20 Mf
s
5035 7C7 7A8
w100 m%/\ (

jD:‘LO .C/ooF
0.04M
H7VAC \OT

S$/00 PART OF R202

SECTION 1 SCHEMATIC FOR CODE 12§

This change involves the following:
a. C101, 20-20 mf., Part No. 30-2547, was changed to 30-25-20 mf., Part No. 30-2540-1*.
b. LS200, the electrodynamic loud-speaker, Part No. 36-1591*, was changed to a p-m loud-speaker, Part
No. 36-1615*.
c. R101, 220 ohms, Part No. 66-1224340*, was added.
d. R102, 1200 ohms, Part No. 66-2123340*, was added.
The output amplifier circuit was changed according to the diagram below.
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This change involves the following:
a. The SOL6GT output tube was changed to a S0BS
(miniature beam-power tube).
b. Th 10 90V (R102) |
5 e octal socket for the output tube, Part No. TOUTPUT TE AMNALTIUG
27-6199*, was changed to a miniature socket, L5 200 ON REAR OF CHASSIS
Part No. 27-6203. (This socket was mounted on |

5085
ouTPUT ol

@
<

the chassis with a metal adapter' plate.) 9 OOV
c. The plate return end of the output-transformer pri- 5 R203 :
3 470,000 "

mary was removed from the 90-volt B+ line
and connected to the 105-volt B4 point (see
Section 1 Schematic for Code 125).

RUN 2 10 150V |
a. The oval loud-speaker, Part No. 36-1615, was (JUNCTION R101&R102) cz02
changed to a round loud-speaker, Part No. oggg;-. by BT
.02 Mt
36-1614. i R205:  SR204
b. A bdifle-and-screen assembly, Part No. 40-6901, %30 %70’000
was added.
RUN 3
: Sets from this run may have either the round loud- =
speaker, Part No. 36-1614, and batfle-and- 2

screen assembly, Part No. 40-6901, or the oval
loud-speaker, Part No. 36-1615.

CODE 128 Output Amplifier Connections for Code 125 »
RUNS 1, 2, 3
NOTE: All sets from these three runs are identical: run numbers 2 and 3 were erroneously marked on some
chassis.

a. The 35Z5GT rectifier tube was changed to a 35Y4 tube. Voltages are the same as in Code 125.
b. All sets from this run have the round loud-speaker, Part No. 36-1614, and the baffle-and-screen assem-
bly, Part No. 40-6901.
RUN 4
All sets from this run have the oval loud-speaker, Part No. 36-1615. (No baifle-and-screen assembly is
required.

CODE 122 3
CRITICAL LEAD DRESS AND PARTS PLACEMENT

1. The rear lead of loop LA400 should be connected to the antenna section of the tuning condenser, C404: the
front loop lead should be connected to the No. 3 lug of the antenna coil, T402.

2. Condensers C203 and C100 should be dressed away from the 7C6 grid coupling condenser, C200. C200
should be dressed to the end of the chassis.

3. The blue lead of i-f transformer Z301 and the blue lead of the output transformer, T200, should be dressed
away from the volume control, R202, and the 7C6 socket.

4. The white lead of i-f transformer Z301 which is connected to R202 should be dressed away from the green
and blue leads of Z301.

5. All wiring should be dressed away from the 220-ohm filter resistor, R101.
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