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MANUAL OF 1949 MOST-OFTEN-NEEDED RADIO DIACRAMS

PHILCO RADIO-PHONOGRAPH

MODEL 49-1401
Soction 1 — Power Supply TROUBLE SHOOTING section 3 -1+, Detector, and A-V-C Circuits TROUBLE SHOOT'NG

g < . ini dio- o X ;
Make the tests for this section with a d< volemeter. Set the yolume control to minimum, and the ra For the tests in this section, use an r-f signal gener-

Connect the lead 12 B~ teat poiat B; coasect pdozo switch to the mdio position. 2 ator, with modulated output, set st 433 he. Connect

the positive ll’:-‘:n:o( the m!i?inn indicated ia the 1f the "NORMAL INDICATION™ is obained in the generaror ground lead to B-, test point B; coanect

chart. The volage resdings piven were ulen with & step 1, proceed with the testy for Section 2 (s0dio  (he ourput Iead through a .1-mf. condenser to the rest

20,000-0hms-per-volt meter, at & lise volage of 117 circuins); if nog, isolate and correct the trouble in this points indicated in the chart.

volo, sc. sectioa.

Set the radio volume coatrol (o maximum, and the
radio-phono switch to the radio position. Rotate the
tuning control until the tuning condenser is fully
meshed.

1f the "NORMAL INDICATION™ is obaained in
sep 1, p d with the tests for Section 4 (r-f and  F197® 3. BeMem View. Shewlag Sectien 3 Tert Polshr
coaverter circuitn); if not, isolate and correct the trouble in this section.

To provide a complete i-f amplifier check, test point A foe this section is placed at the grid of the coaverter in
Section 4; therefore, the eflectivencss of step 1 as & master check is dependent u{\on the condition of certain pans
in the coaverter drcuit. These paro are listed below under “POSSIBLE CAUSE OF ABNORMAL INDICATION.”
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Figers 1. Bettem View, Showing Section | Tert Polah
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“This pet locwted i EneCer secton. mey come cinermel dcstes b Gl secten.

TROUBLE SHOOTING Soction 4 — R-F and Converter Circults TROUBLE SHOOT'NG

Section 2 — Audlo Circuits

A 5 h For the tests in this section, with the exception of I Cooca oo
For the tests in chis secrion, wse 23 asdio-f] Set the radio volume cvatrol to maximum, a0d the  (he osallator test, we an r-f signal generator with
sigaal geoerator. Cocoect the mwngmﬁm ndiophono switch a3 indiated in the chart.  modalated output. Connect the generator ground lead
o B-, test point B; consect the output lead through 2 I the "NORMAL INDICATION" is obuined in 15 B., test poiot B; conneet the sutput Ital through 8
1-mf. o the test poioy indicaced in che  sep 1, with the tes for Section 3 (if, dete-  1.mf. condenser to the test points indicated in the
chart, tor, *v< drcuin); if not, isolate a0d correct the  charr

trouble ia this section.

Set the radio volume coatrol o maximum, and the
radio-phooo switch to the radio position. Set the tun-
ing cootrol and I-g uency as indi d
inthe chart. =

If the "NORMAL INDICATION" is obnined in
"3 1, further tests should be unnecessary; if nox, isolate
20d correct the trouble in this section. " If the trouble
is not revealed by the tests for this section, check the
alignment.

Figere 4.
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PAGE 20-84 PHILCO

MODEL L49-1401

Circuit Description

Philco Model 49-1401 is a table-model radio-phono-
graph combination consisting of a S-tube superhetero-
dyne, which provides reception on the standard broad-
cast band, and a Philco Model M-7 Automatic Record
Player. The built-in loop aerial normally provides
adequate signal pickup. However, a terminal has been
provided for connecting an external aerial, if required.

The loop works directly into a 12BEG converter,
where the incoming signal is converted to the 455-kc.
intermediate frequency. The oscillator section of the
tuning-condenser gang has a specially shaped rotor, to
provide proper tracking without the use of a series pad-
ding condenser. The converter is transformer-coupled to
a 12BAG i-f amplifier, which, in turn, is transformer-
coupled to the diode section of a 6AQG. Both i-f trans-
formers have permeability-tuned primary and secondary
windings. The diode section of the 6AQG acts as a
detector, and also provides a-v-¢ voltage, which is ap-
plied to the grids of the converter and the i-f amplifier.
The triode section of the 6AQG, the first audio ampli-
fier, is resistance-coupled to a 35L6GT beam-power-
output amplifier, which supplies approximately 2 watts
of audio power to a p-m dynamic speaker.

The d-¢ operating voltages are furnished by a voltage-
doubler circuit employing a 50Y6GT rectifier and a
resistor-condenser filter, Resistor R103 is connected
between B and the chassis to prevent hum due to con-
denser leakage under high-humidity conditions.

Philco TROUBLE-SHOOTING Procedure

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

Test points are specified for each section, and are
indicated in the sectionalized schematic diagram. The
trouble-shooting procedure given for each section in-
cludes a simplified test chart and a bottom view of the
chassis showing the locations of the test points and the
components of that section.

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

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

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

MODEL 49-1401

SPECIFICATIONS
CABINET Wood, finish  with
black” plastic top
RADIO GIRCUIT Five-tube
FREQUENCY RANGE . 5401600 ke.

AUDIO QUTPUT
OPERATING VOLTAGES
POWER CONSUMPTION

.2 watts
~105—120 velts, 60 cycles, a.c.

Radio only ... e— L
Radio-phonograph .. 50 watts
AERIAL ... ilt-in loop; terminal also wro-

vided for external aerial
INTERMEDIATE FREQUENCY....455 ke. |

PHILCO TUBES (5) ... ..12BE6, 12BAS, BAQS6, 35L6GT,
50Y6GT

ances; fourth, substituting condensers. The trouble re:
vealed should be corrected before testing further.

Preliminary Checks

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

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

2. Measure the resistance between B+, pin 4 of the!
50Y6GT, and B-, test point B. When the ohmmeter!
lea.ds are connected in the proper polarity, the highest
resistance reading will be obtained. If the reading is]
lower than 2000 ohms, check condenser C102A for
leakage or a short. This resistance value, which is much
lower than normal, does not represent a quality check
of this condenser; it is the lowest value which will
permit the rectifier to operate safely while the voltage
checks of Section 1 (power supply) are performed. |

© John F¥. Rider
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PHILCO PAGE 20.85

MODEL 49-1401
—
Section 1 — Power Supply TROUBLE SHOOTING
Make the tests for this section with a d-c voltmeter. Set the volume control to minimum, and the radio-
Connect the negative lead to B—, test point B; connect phono switch to the radio position.
the positive lead to the test points indicated in the If the “NORMAL INDICATION” is obtained in
chart. The voltage readings given were taken with a step 1, proceed with the tests for Section 2 (audio
20,000-ohms-per-volt meter, at a line voltage of 117 circuits); if not, isolate and correct the trouble in this
volts, a.c. section.
— \GrPA»
©l > 12846 r26c6
Figure 1. Bottom View, Showing Section 1 Test Points ) TP-5379A
TEST NORMAL ABNORMAL
STEP POINT INDICATION INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION
1 A 110v Trouble in this section. Isolate by the following tesis.
2 c 200 No voltage Defective: S0YBGT, Open: W100, S100. R100, C101. ‘Shorted:
c1oo.
Low voltage Defective: 50Y6GT. Open: C102A. Leaky: C102A, C101. Shorted:
101,
High voltage Open: R101, R102, C102B, R204*. T200*.
3 A 110v No voltage Shorted: C102B. Open: R10! and R102.
Low voltage Leaky: C102B. Shorted: C304. Open: R101. R102.
Li Test: Ab 1 hum may be caused by open or leaky C102A or C102B,
*This part, located in another section, may cause abnormal indication in this section.
Section 2 — Audio Circuits TROUBLE SHOOTING
For the tests in this section, use an audio-frequency Set the radio volume control to maximum, and the
signal geperator. Connect the generator ground lead radio-phono switch as indicated in the chart.
to B, test point B; connect the output lead through a If the “NORMAL INDICATION” is obtained in
.1-mf. condeaser to the test points indicated in the step 1, proceed with the tests for Section 3 (i-f, detec-
chart. tor, and a-v-c circuits); if not, isolate and correct the
trouble in this section.
7200
—
Figure 2. Bottom View, Showing Section 2 Test Points TP-53798
TEST RADIO-PHONO
B STEP POINT SWITCH NORMAL INDICATION POSSIBLE C-RUSE OF ABNORMAL INDICATION
1{a} A Radio Loud, clear speaker out- | Trouble in this section. Isclate by the following tests,
put with moderate gen-
1 (b} E Phono erator input.
2 [+ Radio Clear output with strong | Delective: 18200, 35L6GT. Shorted: T200, C203, C201.
Input, C202, Open: T200. R204, R203. Leaky: C203.
. 3 D Radio Loud, clear output with | Defective: 6AQS. Shorted: C200. Open: C201, R202,
moderate input. R201, Leaky: C201.
4 A Radio Loud, clear output with | Open: R200 {rotate), C200, WS5. Shorted: WS,
moderate input.
5 E Phono Same as step 4. Open_or shorted: WS.
Listening Test: D! may be caused by leaky C201. Distoriion on strong signals may be caused by shorted or leaky C200.

© John F. Rider
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PAGE 20-86 PHILCO

MODEL 4,9-1401

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

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

radio-phono switch to the radio position. Rotate the
tuning control until the tuning condenser is fully
meshed.

If the “NORMAL INDICATION” is obtained in . . P aYIC
step 1, Proceed with the tests for Section 4 (r-f and Figure 3, BoHom View, Showing Section 3 Test Points
converter circuits); if not, isolate and correct the trouble in this section.

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

STEP TEST POINT NORMAL INDICATION POSSIBLE CAUSE OF ABNORMAL INDICATION

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

2 [ Loud, clear output with strong Defective: 12BAS, 6AQ6. Shorted: C300B, C301A, C301B, C301C, C301D,
input. €303, C304. WS, L300B, L3014, L301B. Open: R302, R303, R304, L300B,

L301A,1301B, R301, C301A, C301B. Leaky: C303,C304, Misaligned: Z301,

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

input. €302. Open: L300A, R300, C300A. C300B. Misaligned: Z300.

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

Section 4 — R-F and Converter Circuits T R o U B |. E s H o o T l N G

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

LAaa00

Set the radio volume control to maximum, and the
radio-phono switch to the radio position. Set the tun-
ing control and signal-generator frequency as indicated
in the chart.

If the “NORMAL INDICATION” is obtained in
step 1, further tests should bé unnecessary; if not, isolate
and correct the trouble in this section. If the trouble
is not revealed by the tests for this section, check the
alignment.

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

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

output with weak | tests,
generator input.

2 cC—D Rotate through Negative Defoctive: 12BEG. Shortsd: C400C, C400D, C402,
(Osc. test: see range. 4 to 5 volts. C401, L400X, L4008, Open: C402, L400A, L400B,
note below.) R401, R402.
3 A 1000 ke, Tune to signal, Same as step 1. Shorted: LA400, C400A. C4008. Open: LA400,
404,
OSCILLATOR TEST: Connect the positive lsad of « high 1 to the 11 cathode (pin 2 of 12BES), test point D:
connect the prod end of the negative lead through & 100,000-ohm isolating resistor to the oscillator grid (pin 1 of 12BES), test point C.
Use a suitable meter range, such as 0—10 volts. Proper of the 11 is indi d by voliage within the range

glven in the chart (measured with a 20,000-ohms.per-volt meter) l!ucuthul the tuning remge.

© John F. Rider
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e
MODEL L49-1401
Ve
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 Jocated. The prefix letter of the symbol designates the type of part, as follows:
C —condenser LA—loop aerial S —switch WS—wafer switch
I —pilot lamp LS—Iloud-speaker T —transformer Z —clectrical assembly
L —choke or coil R -—resistor W —wire or cable
The number of the symbol designates the section in which the part is located, as follows:
100-series components are in Section 1— the power supply
200-series components are in Section 2 — the audio circuits
300-series components are in Section 3 — the if, detector, and a-v-c circuits
400-series components are in Section 4 — the r-f and comierter circuits
P NOTE: Parts marked with an asterisk (*) are general replacement items. These numbers
REP A CEMENT may not be identical with those on factory assemblies; also, the electrical values of some,|
L replacement items may differ from the values indi d in the sch and replace-
P ARTS LIST menl paris list. The values substituted in any case are so chosen that the operation of the
radio will be either h, d or imp: d. When use only the
“Service Part No.”
SECTION 1 SECTION 4
POWER SUPPLY R-F AND CONVERTER CIRCUITS
Reference Symbol Description Service Part No. Reference Symbol Description Service Part No.
ciloo Condenser, line filter, .05 mf. 61-0170* Cc400 Condenser, tuning gang ...
Clol Condenser, filter, electrolytic, 20 mi C400A Condenser, tuning, aerial section
200v 30-2568-22 C400B Condenser, trimmer, cerial
C102 Condenser, electrolytic, two-section -30-2575-20 C400C Condenser, tuning, oscillator secticn ..
C1024 Condenser, filter, 75 mf., 250v C40 D Condenser, trimmer, oscillator
potozs gi‘l’nﬁnf:; filter. 20 mf.. 250v c4a01 Condenser, ceramic, 10 mm.
ot c40 C 3 ic, .
R100 Resistor, current limiting, 25 ohms . C40§ ngg::::: :‘Tf;‘;a:se g;m:nt 5.3500-1°
R101 Resistor, filter, 10,00) ohms a0 c | erial ling, 5 mm .
R102 Resistor, filter, 12,000 ohms LA400 Loop gerial bl . 76.2127.7
R103 Resistor, isolating, 120,030 ohms P cend g .
3100 Switeh, offon power R400 Resistor, leakage, 150,000 ohms .............86-4103340
w100 Line-co’rd-and-plug assembly R401 Resistor, grid return, 22,000 ohms . 66-3223340
WS.A Switch-wafer section ... R402 Resistor, pamsilif: suppressor, 10 ohms ....66-0103340
T400 Transformer, 32-4190-2
SECTION 2 e oy i sogle-waier radiophono Guclud
AUDIO CIRCUITS
C200 Conid: d-c blocki 01 mi. 61-0120*
c201 Cond dc blocking, .01 mi. sLoizot oo MISCELLANEOUS
c202 Condenser, 14 by-pass, 220 mmf. 62:122001001* escription Service Part No.
C203 d tone p ion, .0 £1-0108* Cabinet and Cabinet Parts
R200 Volume control, 500,000 ohms .. 3-5538-30 Batl. d-cloth bl 40.7504
R201 Resistor, grid return, 10 megohms 66103340 Bracket, batfle-and-cloth 56.5466
R202 Resistor, plate load, 220.000 ohms 6-4223340 Bracket' front top rail 56.5469FA3
R203 Resistor, grid return, 470,020 ohms Cobinet buse, ook . 10707
] R204 Resistor, cathode bias, 180 ohms . Cabinet top, plasti 5244536
15200 Loud-sgécker, pm 45-0002* garinet opy f,’,"s e - 762111
T200 ;r . : . ouq;;_ut Part of ::B:EL Cover, plastic tcp 54-4536 |
WS-B Wi section art of 42-18477 Dial scale 54.5001
Dialscale strap 56.5465
SECTION 3 Door 219113
1-F. DETECTOR, AND A.V-C CIRCUITS Fastener, back 56-5476FAS
Fastener, front 56-5467FA3
C300A Condenser, fixed, 1lst i primary .. Part of Z300
C300B Condenser, fixed, 1st if secondary art of Z300 Dial-Scale Hardware
C301A Condenser, fixed, 2nd if primary art of 2301 Dial cord, 25-foot spool ..
C301B Condenser, fixed, 2nd it secondary . art of Z301 Panel, diffusi
C301C Cond: if filter Part of Z301 Pointer
* C301D Cond if filter Part of Z301 Shait bl
C302 Condenser, a-v-¢ filter. .05 mf. Spring, panel, 2 required -
Ca03 Condenser, screen by-pass, .01 mf. Spring, drive cord 56-2617
C304 Condenser, plate by-pass, .003 mi. Ciip, coll N 26.5002FCP
Ca05 Condenser, rf by-pass, .1 mf. Knob. 3 Ly 54.4527.3
R300 Resistor, a-v-¢ filter, 22,000 ohms . l f 76.9741
e R301 Resistor, a-v-c filter, 2.2 megohms . Panel, front _‘ -
R302 Resistor, screen dropping, 100,000 ohms Pin. door hinge, 2 56-5461FA1S
R303 Resistor, plate dropping, 1,000 ohms .....§6-2103340 Rail, record player ... 565464
R304 Resistor, a-v-c filter, 47,000 ohms .. 6-3473340 Shield. tube 56-3979FAS
Ws.C Switch-waler section .. Tt of 42-1847% Sacket. 27-6226
Z300 T st if 32-4160 Socket, octal . 27-6174
Z301 Tramsformer. 2nd if .. 2-4240 Socket y. pilot lamp 27.8233-17
© John F. Rider
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