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. . Model 38-116, Code. 125

A PHILCO SERVICE PLAN

SERVICE BULLETIN No. 286A for members of
RADIO MANUFACTURERS SERVICE

A PHILCO Service Plan

SPECIFICATIONS

TYPE OF CIRCUIT: Model 38-116, code 125, employs a fifteen
tube, A. C. operated superheterodyne circuit with the Philco
Automatic Tuning Dial, having five tuning ranges, covering
a frequency range from 530 K. C. to 18.2 M. C.

Incorporated in this model are design features such as Magnetic

Tuning control on each tuning range; Automatic Volume Control;

Fidelity and Selectivity controlled by variable I. F, Transformers;

Bass Compensation; Acoustic Clarifiers to eliminate cabinet reso-

nance; Split Stator Tuning Condensers for spreading short wave

stations further apart, and Special Push-Pull Audio Output circuit
using 6L6G Beam tubes.

POWER SUPPLY: Voitage Frequency Power
Cycles Consumption
115 50 to 60 165 watts
115 25 to 40 165 watts
115/230 50 to 60 165 watts

Different transformers are required for operation on the voltages
and frequencies listed above. The part numbers for these trans-
formers are listed on page 4. A special transformer for operation on
either 115 0or 230 volt—50to 60cycle A.C. power circuit can be obtained.
This transformer is provided with a plug and socket for selection
of either voltage rating. Place the plug with arrow pointing toward
voltage being used.

INTERMEDIATE FREQUENCY: 470 K.C.

FREQUENCY RANGES: Range One 530 to 1600 K.
Two 1.58 to 4.75 M.
Three 4.7 to 7.4 M.C
Four 7.35to 11.6 M.
Five 11.5to 182 M

UNDISTORTED OUTPUT: 15 watts.

PHILCO TUBES USED: 6U7G R.F.; 6A8G Mixer; 6A8G Oscil-
lator; 6N7G Oscillator control; two 6K7G 1. F.; 6K7G 2nd
Detector and Magnetic tuning amplifier; two 6]5G discrimin-
ator; 6J5G A. V. C.; 6R7G 1st audio; 6]5G audio driver; two
6L6G audio output, and one 5X4G rectifier.

TONE CONTROLS: Two—1. High audio-frequency tone varied
by Treble-Selectivity control.
2. Low audio-frequency tone varied by ‘‘Bass Tone Control,”
in the volume control circuit.

PHILCO SPEAKERS USED: One type ‘“W5" with three acoustic
clarifiers.

CABINET: Type XX.

SERVICE NOTES

For reference between illustrations, Parts List, and for replace-
ment of parts, the various diagrams in this bulletin are marked with
“circled numbers’’ indicating a particular part.

Physical views of the R. F. and I. F. transformers and the range
switch sections are shown on pages 2 and 3. Each part is marked
with the corresponding schematic diagram circled number.

The leads and lugs of the R. F. and I. F. transformers are either
numbered or the color of the wire marked to indicate the connecting
point in the circuit diagram, which is also correspondingly marked.

Rear views of the range switch sections are also shown in Fig. 5.
The lugs on each-are marked with a letter and number—example
(A2)—indicating the connecting point of each lug in the circuit
diagram.

Speaker wiring is shown in Fig. 3 and the power transformer wire
colors are marked on the schematic diagram.
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Fig. 1. Underside View of Chassis showing Socket Voltages

The voltages indicated by the arrows were measured with a Philco 026 Circuit
Tester, which contains a sensitive voltmeter. Line voltage 115 A. C.—Volume
control minimum—Dial set at point where no signal is present—Range Switch
in broadcast position.

For band spread purposes, the stator plates of the tuning con-
densers in this receiver are designed in two sections; one section is
of small capacity, and the other of large capacity. The sections are
interconnected through the range switch.

The small capacity sections of the stators are used when tuning
ranges 3, 4 and 5. When tuning ranges 1 and 2 both stator sections
are connected in parallel.

For identifying the sections on the diagram Fig. 2, the dotted line
of the tuning condenser is marked as follows: Small capacity sections
are marked Ant. “A”; R. F. “A”, and Osc. “A”, and the large
capacity sections—Ant. ‘‘B’’; R. F. “B"”’, and Osc. ‘‘B"".

Automatic Tuning Mechanism
Service Data

Service data and a complete parts list for the Automatic Tuning
Mechanism of this receiver will be found in Service Bulletin 273.
There are four automatic dial parts, however, which differ from those
shown in bulletin 273. These parts are marked with an asterisk on
page 4 of this bulletin.

Aerial Connections

To obtain the full advantage of the sensitivity of this receiver the
Philco High Efficiency Aerial Part No. 40-6112 should be used.
Connect the aerial as follows:

The aerial terminal panel located on the rear of the chassis, con-
tains three terminals marked “Red,” ‘Blk” and “Gnd’. Connect
the red and black wires of the aerial lead in (Transmission Line) to
the “Red” and “Blk” terminals respectively. Connect the “Gnd”
terminal to a good ground source. If a temporary aerial is used,
connect it to the ‘“Red"”’ terminal.

Copyright 1937, Philco Radio & Television Corporation
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REPLACEMENT PARTS—Model 38-116, Code 125

. List  Schem. List  Schem. Part List
Sc'(‘l;m Description Price No. Description Price No. Description No. Price
1 Ant. Transiormer (Range 1)... $0.70 102 Input Transformer.......... $2.50 Shaft (I. F. Expander).. . 286406 $0.30
2 ‘Ant. Transformer (Range 2). 70 103 Resistor (99,000, 1§ watt) 20 Shaft (Volume Control) 38-8061 a2
3 Ant. Transformer (Range 3). . 04 Condenser (.05 uf tubular) .. 20 Shield (Tube, Say 282726 10
4 Ant. Transformer (Range 4) Cone & Voice Coil Assembiy 250 Shield (Round 6N7G) 005 10
Ant, Transformer (Range 5). : Output Transformer ... 200 Shield 3rd (I F.).. 38-1062
Compensator (R. F.).._........ ; 07 Condenser (.02 uf tubular)... 20 Shield (1. F. Expander) 38-9025
Condenser (.05 uf tubular) .. 20 Condenser (.02 f tubular) . 20 Shield Base (Squa 2827 20
Resistor (51,000, 14 watt) : Resistor (490,000 2, 15 watt). 20 Shield Base (Round 6N7G; 8004 03
Condenser (.05 f tubular) k 10 Resistor (51,0002, 5 watt). . 20 er (W5)..........
Condenser (10 wuf mica) ; 11 Resistor (25,0002, 15 watt) 20 Socket 51 prong, a1
‘ondenser i ; 12 Condenser (.1 uf—.{ f Bal ‘40 Socket (7 1
R. F. Transf : 13 Field & Pot Assembly 15.00 Socket (6 prong) ... Kt
RF. 100 114 Resistor (202, b5 watt 20 Socket (Power Transformer) . a1
R.T. 50 115 Resistor (3,0009, 15 watl . Terminal Panel (Ant)...... 38-8746
R. F. Transf 50 116 Resistor (2,000, 35 watt)
R.F, e : 17 Resistor, wire-wound (4,000 MISCELLANEOUS MOUNTING PARTS
Condenser (130 upf mica) . 18 Choke Bolt (Mtg. Speaker). W-
Tuning Condenser Assembi 19 Choke Bushing (itg, R. F. U 282257 01
Resistor (15,0009, 15 watt E 20 y Clip (Volume Shaft Front 39 o1
Condenser (.05 f tubular) E 21 ic Condenser Cover (Back of Cabinet) 27-8306
Resistor (702, 13 watt). . E 22 Condenser (.3 f tubular) . peaker) 8498 15
Resistor (850, 15 watt). 20 128 Electrolytic Condenser (8-10 uf). n 274317 04
Condenser (.02 uf tubulac). . . 124 Power Transformer Bushing (Mtg. Chassi 274202 08
Resistor (7009, % watt) .. 20 115 V.—50-60 cycles. . 750 Rubber Bushing (Mtg. Chassis 27-4
‘ompensator... . i 115 V.—25-40 cycles. .. ... 12,00 Rubber Cushion (Mtg. Chassis) 2558
Condenser (250 wuf mica).. ; 115-230 V.—50-60 cycies . 10.00 Pin (I F. Shaft) ... ... 3014
Condenser 1250 uuf mica) ... | 25 125 Power & Bass Tone Switch.. ... 2-1196 75 Sorew (Mitg. R. F. Unit Rear Section). . W-
Resistor (99,0002, 5 watt).. . 20 126 Condenser (.015—015 uf Bkelite).... 3703DG 40 Serew (L. F. Cord Clamp)............ W-132
Resistor (99,000, 54 watt) .~ 20 127 Wave Switch (Ant. Section)..... 21354 1.50 Snap Fastener (Range Switch Coupling) 28-427
30 ransformer (Range 1) 160 128 Wave Switch (R. F. Section) 150 Spacer (Mtg. R. F. Unit). .......... 27
One. Transformer (Range 2 160 129 Wave Swich (Oac. Sction).. Sdpagie 150 Spring. (l)!emmnc LF. Shati Froat o
Transformer (Range ! coustic Clarifier. . ................ X on)........ e
33 Osc. Transformer (Ranges 4 1. utomatic Tuning Mech. Complete.. . 31-2063 %wnaCh (L F, Shaft, Rear Section). 28-4117 per C .40
4 Compensator (2 sections) 40 | Assembly (Cabinet). ... 8- ‘asher—Flat—(L. F. Shaft).......... W-174
5 Resistor (400, 1 watt) ... 20 race (Dial Mechanism). . ... 05 Washer (Mtg. R. F. Unit)... 28-3927 o
8 Compensator (4 sections).. 80 Cable and Plug (Floodlights). . . 25 Washer—Spring—(Mtg. 1. . Shaft). | 28-4186 per C .75
7 Condenser (400 uuf mica) . Cable (Power)............. - o — , ]
8 Condenser (40 uuf mica) Cable and Plug (Speaker) *These Automatic Tuning Mechanism Parts differ from those
Resistor (20,0002, 1, watt; E Clamp (R. F. Unit Rear Mtg, 03 shown in Service Bulletin 273.
0 Resistor (10,000 2, 15 watt , Clamp Locking Plate (R. F. unit) 01 flst I F. Transformer Section ... 322721
1 Condenser (1300 wuf mica) r Clamp (L., Gord). 1. o 01 “2nd I F. Transformer Section. . .. 322128
2 Condenser (.05 uf tubular). 20 Cord (I. F. Expander Drive).. .. -8411 04
Resistor (40,0002, 1 watt) 20 Coupling (Range Switch and Mask) .. 38-8603
Condenser (.05 uf tubular). . Coupling (Tuning Condenser and Dial
esistor (5000, 15 watt) .. ; echanim).............. . 31-1961
Condenser (.1 uf Bakelite) E *Cover (Handle of Automatic Mech.). . 28-5092
Resistor (1,000, 15 watt) k *Dial .\ . 27-5340 80
£ 515 120 < Dinl Sreen and Lens Holder Aesy . 312083 A~ —~
49 Condenser (.1 uf tubular) o 199 : *Eacutcheon Assembly (Station Tabe). . 45-2472 DISCRIMIN. DISCRIMIN.
Resistor (1,000, 15 watt) ... ... ... 33-210330 .20 Knob (Range Switch) . 7.4326 10 6,56 615G
181 1. F. Expander Unit Assembly (See Note Knob (Tuning). .. -4330 10 U
for 1st and 2nd I. F. Transformers). .. 38-8912  10.00 Knob (Vernier) ... 10
3rd I. F. Transformer. 6 2.20 Knob (Bass, Volume, Expas
83 Diserimin. Transforme %0 o P 20 [
, uide (Tuning Med . k
20 Pilot Lamp Socket Assembly (3 Sockets) 38-8487 53B
20 Shaft and Index Plate (Range Switch). 42-1208 50
20 @ @
X 20
tor (2,000 2, 15 watt) 3. 20 53Ae 2no DET
Condenser (.05 uf tubular) . 0-4444 20 = N \1AG-TUN.
Resistor (2,000, 1 watt) 3220330 - 1s1 AUDIQ
B3 Resistor (160,000 2, 14 watt) 16339 20 6U7G 6R7G
Resistor (490,000 0, 15 watt) 3449330 20
Condenser (i—.1—.74f) . . 537 [§]
Resistor (6,000, 1 watt) ... ..., ... 33-260430 .
Condenser (.05 pf tubular) 04444 ;
Condenser (.05 uf tubular). .~ 30-4518 K
Resistor (10,000%, 15 watt). . 3310330 .
Electrolytic Condenser (8—8—6 uf). 232 250
Flood Lamp Bulb_...... ... 09 &
Resistor (2.0 meg., 3.520309 .20 ) r \
73 Resistor (2.0 meg., 1 20339 20 [—X©
Resstor (10 mer 3510330 .
esistor (1.0 meg. 3510339 .
76 Condenser (110 uuf mica, 1031 20 52A 52B
Condenser (110 uuf mica) - 1031 20
Resistor (490,000, 15 watt) 449330 .20
80 ! E 2na 1 F,
Condenser (1 41 tubulan) . ; 6K7G
Il: Resistor 251.000 Q :/2 watt) . .20 o
esistor (99,000, 15 watt) E
85 Volume Control. - 33518 10 XX
86 Audio Shorting Switch (Part of Auta.
Tuner "See pars (6) and (16) Bulle- 51C 51D
7 Potentiometer . 5235 1.00
B8 Resistor (400,000 0, 15 watt) 33440330 2 1stLE
89 Resistor (700011, watt k! 6K7!
esistor (1.0 meg., 1, watt! K °
12 (‘rnngenser }%g u; tu'l:u::r). . 51B 51A
‘ondenser (. wf tubular) P
Condenser (/02 uf tubular). ©. 30-4481 : coee
4 Resistor (330,000, Ly watt) .. 33433330
Resistor (490,000 2, 14 watt) ... 33449330 .20
% A.F.C.Switch ... ... "7 gaa18 5
7 A, F. C. Shorting Switch (Part of Auto.
Tuner—Bulletin 273)......_ ... . 45-2330 120
98 Resistor (99, o1 33399330 20
9 Condenser (105 uf tubular). . 3045 20 1F EXPANDER UNIT
100 Resistor (10,0000, L4 wait) 33310330 20
101 Resistor (10,0000, 15 watt). . 33310339 .20

Prices Subject to Change without Notice

Fig. 6. Top View of R. F. Unit
Si C L

Fig. 7. Top View of 1. F. Unit
h C L
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Alignment of Compensators

EQUIPMENT REQUIRED: (1) Signal Generator, having a_ fundamental
frequency range covering the tuning and intermediate frequencies of the receiver.

iico Madel 077 Signal G i m f range
from 115 to 36000 K. C. is the correct instrument for this purpose; (2) Output
Meter, Philco Model 026 Circuit Tester incorporates a sensitive output meter
and is recommended; (3) Philco Fibre Handle Screw Driver, Part No. 27-7059
and Fibre Wrench, Part No. 3164.

OUTPUT METER: The 026 Output Meter is connected to the plate and cathode
terminals of one of the 6L6G tubes. Adjust the meter to use the (0-30) volt scals
and advance the attenuator control of the generator until a readable indication is
noted on the output meter after signal is applied to stage being adjusted.

DIAL CALIBRATION: In order to adjust the compensators of this receiver
correctly the dial must be aligned to track properly with the tuning condenser.
To do this proceed as follows:

NOTE **A™*—Slowly shift signal generator indicator between 460 and 480 K. C.
As the indicator is turned, two peaks will be noted on the Output Meter; one
about 465 K. C. and the other about 475 K. C. These peaks should give the same
deflection or reading on the output meter. If the peaks are unequal, Compensator
(52A4) must be slightly readjusted to the right or left (not more than !5 of a turn)
until the peaks are equalized. Each time the compensator is set in another position,
rotate the signal generator through the 460 or 480 K. C. range and note the reading
of each peak. j is for slight dif hetween
peaks. If the compensator must be turned more than 1§ of a turn in either direction
to equalize the peaks, all padders should be carefully readjusted as given under
“Intermediate Frequency Circuit” adjustment procedure.

NOTE “B""—When the low 7 of Ran,
(Broadcast) or the antenna and R. F. compensators of the high frequency tuning
range, the receiver Tuning Condenser must be adjusted (rolled) as follows: irst
tune the compensator for maximum output, then vary the tuning condenser of
the receiver for maximum output about the frequency dial mark bei ng used. Now
turn the c‘pmpem_alur slightly to the right or left and vary the receiver tuning

1. Loosen the set screws on the shaft coupling of the tuning conds Then
turn the tuning condenser until the plates are in the maximum capacity position.
Now turn the dial until the glowing beam indicator is on the Index Line at the
low frequency end of range 3. (See Fig. 8). With the dial and tuning condenser
in this position tighten set screws.

2. Turn the tuning condenser control until the indicator ison the 4.71 M.C.
mark of range 3. (See Fig. 8.)

3. With the dial in this position, loosen the shaft coupling set screws. Then

turn the dial until the indicator is again on the Index Line. Tighten the set screws
in this position. careful when turning the dial that the position of the tuning
condenser is not disturbed.

INTERMEDIATE FREQUENCY CIRCUIT

1. Viewing each instrument from the front,
set the receiver and Signal Generator controls
as follows:

a. Selectivity-fidelity control (clockwise)

b. Volume Controlat maximum (clockwise)

c. Magnetic Tuning Switch (off)

d. Bass Compensation Switch first position
from “Off"

e. Range Switch position one (broadcast)

f. Receiver dial 580 K. C.

8. Signal Generator indicator set at 470
K. C. and the ‘“Attenuator” control for
maximum output.

2. Connect the Signal Generator output
cable through a .1 mfd. condenser to the grid
of the second 6K7G I. F. tube. Then adjust
the 1. F. compensators as follows:

a. Close campensator (52B) by turning to
the extreme clockwise position, then pad com-
pensator (52A) for maximum output. Now
readjust compensator (52B) for maximum
output.

b. Connect the Signal Generator output lead through the .1 mfd.
condenser to the grid of the 6A8G Mixer tube, and adjust the fol-
l(gwing compensators for maximum output: (51D), (51C), (51B),

GLOWING BEAM
INDICATOR

Fig. 8. Dial Calibration

€. Repad (52A), See Note. A Check for two equal peaks. Treble-
Selectivity control in expanded position (counter-clockwise).

RADIO FREQUENCY CIRCUIT

1. Connect the Signal Generator output cable to the “Red” and
“Blk” terminals on the aerial panel (rear of chassis). The ground
connection of the cable should be connected to the “Blk’ terminal.
Set the controls as given under “Intermediate Frequency Circuit”
(a-b-c-d) and set the Range Switch, Signal Generator and Receiver
Dials as given in the following procedure.

2. Set the controls and adjust the compensators for maximum
output as follows:

Range Switch Signal Generator Compensators
Position and Receiver Dials in Order
1 1550 K. C. (36), (18B), (18A)
1 580 K. C. (34)
1 1550 K. C. (36), (18B), (18A)
5 18 M. C, (36C) See Note C
5 18 M. C (25), (6) Roll Tuning Con-
denser. See Note B
4 11 M. C. (36B)
3 7M. C. (34A)
2 4.5 M. C. (36A)
5 18 M. C. (36C) See Note C
5 18 M. C. (25), (6), Roll Tuning Con-

denser. See Note B

c of maxi autput. If the out reading increases, turn the compensator
in the same direction a trifle more, and again vary the tuning condenser for maxi-
mum output, If the output decreases, set the compensator in the opposite direction.
This procedure of first setting the comnensator and then varying the tuning
condenser is|continued until there is no further gain in output reading.

NOTE *‘G"—To accurately adjust the high frequency oscillator compensator
to the fundamental instead of the image signal, turn the oscillator compensator

to the maximum capacity position (clockwise).  From this position slowly turn
i eak is obtained on

the counter until a second

the output meter. Adjust the compensator for maximum output using this second
peak. The first peak from the maximum capacity position of the compensator is
the image signal and must not be used in adjusting the compensator.

If the above procedure is correctly performed, the image signal will be found
(much weaker) by turning the receiver dial 940 K. C. below the frequency being
used on the high frequency range.

MAGNETIC TUNING CIRCUIT ADJUSTMENT

a. Set the Magnetic Tuning switch in the “out’ position (counter-
clockwise).

b. Volume control maximum (extreme clockwise).

c. Turn Treble-Selectivity control to the Selective position
(extreme clockwise).

d. Now turn the signal generator indicator to the 1000 K. C.
mark and adjust the “‘Attenuator’” control for a weak signal. Then
adjust the receiver dial for maximum output at this frequency.

NOTE: The receiver dial MUST be tuned very accurately to the
1000 K. C. signal in order to make the following adjustments
correctly.

e. After adjusting the receiver dial, turn the Magnetic Tuning
witch ‘“‘on’’.

f. Now, turn compensator (53B) slightly to the right or left
(about !4 turn) and proceed with adjustment ‘‘g."”

8. Adjust compensator (53A) primary of the discriminator
transformer for minimum output; then readjust compensator (53B)
secondary of discriminator transformer for maximum output.

The above adjustments are now checked for accuracy as follows:

Frequency Test:

With the 1000 K. C. signal tuned for maximum output turn the
Magnetic Tuning control back and forth; that is, from the “out’
to “'in"’ position. The reading of the output meter should not change
in either position. If the output meter reading changes, the above
magnetic tuning circuit adjustments should be repeated.

A further check on the magnetic tuning adjustment is to very
carefully tune in a broadcasting station and then turn the magnetic
tuning switch from the ‘“‘out” to the ‘‘in” position. With the switch
in either position, the tone of the station should not change. If a
change of tone or hiss develops repeat the above Magnetic Tuning
Adjustments.

Sensitivity Test:

1. To check the magnetic tuning circuit for sensitivity, turn the
magnetic tuning switch to the “off” position, and tune in the 1000
K. C. signal. Then adjust the “attenuator’” control of the signal
generator for a good audible signal,—approximately 20 volts on the
output meter.

2. Now detune the signal (first above and then below the 1000
K. C. mark) to a point at which the signal is weakly heard. At each

int turn the magnetic tuning control “ON”. Whea the control
1s turned “‘ON"’ the signal should return to normal output strength.
If the magnetic tuning circuit does not pull the signal into resonance,
the primary compensator (53A) should be carefully readjusted.

PHILCO RADIO AND TELEVISION CORPORATION

August, 1937

Parts and Service Division —Philadelphia, Pa.

Printed in U.S. A,
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