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PATTERSON PAGE 1-1 

HNZl= 

INTERMEDIATES 

Connect a 262 K. C. oscillator to the first 
detector grid (No. 57 tube next to the dial) 
leaving grid cap in place. Remove oscil- 
lator tube (No. 56). Set dial at 100. Hook up 
vacuum tube volt meter as described and 
carefully adjust 6 varitor screws for maxi 
mum gain (minimum reading of meter). 
Don't flat top any stages. Have all shields 
in place. Keep volume control at lowest 
level. 

REBALANCING 
Do not rebalance a set until you are sure 

it requires it. 99 per cent of the sets do not 
need it. We do not find one case in one 
hundred that really should be rebalanced. 

r- 

N3 

L__ ""- 

MODEL 70...9]1, 74- W, 507-AW 
PATTERSON RADIO CO. Sohematio, Alignment, 

Test data 

SERVICE DATA 

This model has the diode type AVC con- 
trolling the first detector and the interme- 
diate frequency stages. The AVC makes it 
impossible to service and rebalance the set 
without the proper type of equipment. We 
advise building a VTVM as shown in the 
diagram. This meter can be used on any 
set that uses automatic volume control by 
connecting the hot lead to the Grid return 
of the tubes controlled by the AVC. Con- 
nect the ground lead to the cathodes of the 
same tubes. On this model connect the hot 
lead to the 5 meg. resistor and the ground 
lead to the chassis. 
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CONDENSER GANG 

Set dial at 100 when gang is at maxi- 
mum position and tighten dial set screws. 
Tune in a station (or use an oscillator) to a 
known frequency signal around 1400 K.C. 
Carefully adjust oscillator section rear of 
gang until frequency is correct on dial. 

If the intermediates are balanced on 262 
K.C., the dial will now track within 5 K.C. 
over the entire dial. 

Adjust first detector section for maximum 
gain and follow by adjusting band pass 
trimmers. 

Don't bend any condenser plates unless 
absolutely necessary. 

OVERLOADING-OR POOR QUALITY AT 
LOW VOLUME 

The chief cause of this trouble is too long 
an antenna. A powerful local station will 
cause the R.F. tubes to block. Check this by 
disconnecting the antenna on the station 
causing the trouble. If too close to a pow- 
erful station, installing a switci in the aerial 
circuit helps this. In rare cases the set 
seems to overload and the A.V.C. works 
too quickly on all stations. 

Check the following: 
Disconnect 5 meg. resistor from A.V.C. 

buss at tie point. Have all tubes cold. Use 
high voltage, high resistance ohmmeter cap- 
able of reading 25 megohms and test from 
ground to A.V.C. buss for leakage. After 
condensers have charged, no leakage 
should be shown. This must read around 
100 megohms to ground. 

If slight leakage is observed, disconnect 
bypass condensers from buss until defec- 
tive one is found. Sometimes moisture is 
found on coil terminals. Scrape this clear. 
Check tubes for leakage from grid to 
ground. 

NOISY OPERATION (Not Static) 

In many cases it is found that the noise 
cannot be eliminated by servicing the re- 
ceiver. Noise may enter over the light lines 
or via the antenna. The only way to check 
the source is to turn off one after another 
all electrical apparatus in the vicinity of 
the set. 

There is no freak or trick antenna that 
will eliminate natural static. 

000'o0/ GENERAL 

© 
)o 

000 
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WO' 

All resistors, bypass condensers and filter 
units are marked. 

Voltages are shown at tube socket on 
diagram. 

99 per cent of trouble in a chassis is 
caused by defective tubes, check them 
carefully. 
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MODEL 8043T 84-47f, 508.' &W 

Soheti tio, Alignment PATTERSON RADIO CO. 
Test data 

SERVICE DATA 8 -TUBE MODEL 

This model has the diode type AVC con- 
trolling the first detector and the interme- 
diate frequency stages. The AVC makes it 
impossible to service and rebalance the set 
without the proper type of equipment. We 
advise building a VTVM as shown in the 
diagram. This meter can be used on any 
set that uses automatic volume control by 
connecting the hot lead to the Grid return 
of the tubes controlled by the AVC. Con- 
nect the ground lead to the cathodes of the 
same tubes. On this 8 -tube model connect 
the hot lead to the 5 meg. resistor and the 
ground lead to the chassis. 

PARTS REQUIRED FOR VACUUM TUBE 

VOLT METER 

1-0 to 1 or 0 to 1.5 milliampmeter. 
1 --Bell ringing transformer with secon- 

dary of 6-10 volts. 
1-5 prong socket. 
1-551 tube. 
1-2 megohn grid leak. 
1-10 ohm rheostat. 
1-45 volt B battery. 
Clips, Box, Cord, Hookup Wire. 

USING VACUUM TUBE VOLT METER 

Adjust rheostat shunt until meter shows 
full scale reading. 

All balancing is done with maximum 
peak indicated by the meter swing toward 
O. Sensitivity of various receivers can be 
checked by the swing of meter from a 
known station. Short Wave fading can be 
seen by tuning in the station with meter 
connected to set. 
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OVERLOADING-OR POOR QUALITY AT 
LOW VOLUME 

The chief cause of this trouble is too long 
an antenna. A powerful local station will 
cause the R.F. tubes to block. Check this by 
disconnecting the antenna on t4e station 
causing the trouble. If too close to a pow- 
erful station, installing a switch in the aerial 
circuit helps this. In rare cases the set 
seems to overload and the A.V.C. works 
too quickly on all stations. 

Check the following: 
Disconnect 5 meg. resistor from A.V.C. 

buss at tie point. Have all tubes cold. Use 
high voltage, high resistance ohmmeter cap- 
able of reading 25 megohms and test from 
ground to A.V.C. buss for leakage. After 
condensers have charged, no leakage 
should be shown. This must read around 
100 megohms to ground. 

If slight leakage is observed, disconnect 
bypass condensers from buss until defec- 
tive one is found. Sometimes moisture is 
found on coil terminals. Scrape this clear. 
Check tubes for leakage from grid to 
ground. 

NOISY OPERATION (Not Static) 

In many cases it is found that the noise 
cannot be eliminated by servicing the re- 
ceiver. Noise may enter over the light lines 
or via the antenna. The only way to check 
the source is to turn off one after another 
all electrical apparatus in the vicinity of 
the set. 

There is no freak or trick antenna that 
will eliminate natural static. 

000 00/ 
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REBALANCING 
Do not rebalance a set until you are sure 

it requires it. 99 per cent of the sets do not 
need it. We do not find one case in one 
hundred that really should be rebalanced. 

INTERMEDIATES 
Connect a 262 K. C. oscillator to the first 

detector grid (No. 57 tube next to the dial) 
leaving grid cap in place. Remove oscil- 
lator tube (No. 56). Set dial at 100. Hook up 
vacuum tube volt meter as described and 
carefully adjust 6 varitor screws for maxi- 
mum gain (minimum reading of meter). 
Don't flat top any stages. Have all shields 
in place. Keep volume control at lowest 
level. 

CONDENSER GANG 
Set dial at 100 when gang is at maxi- 

mum position and tighten dial set screws. 
Tune in a station (or use an oscillator) to a 
known frequency signal around 1400 K.C. 
Carefully adjust oscillator section rear of 
gang until frequency is correct on dial. 

If the intermediates are balanced on 262 
K.C., the dial will now track within 5 K.C. 
over the entire dial. 

Adjust first detector section for maximum 
gain and follow by adjusting band pass 
trimmers. 

h 
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REBALANCING 
Do not rebalance a set until you are sure 

it requires it. 99 per cent of the sets do not 
need it. We do not find one case in one 
hundred that really should be rebalanced. 

INTERMEDIATES 

Connect a 262 K. C. oscillator to the first 
detector grid (No. 57 tube next to the dial) 
leaving grid cap in place. Remove oscil- 
lator tube (No. 56). Set dial at 100. Hook up 
vacuum tube volt meter as described and 
carefully adjust 6 varitor screws for maxi- 
mum gain (minimum reading of meter). 
Don't flat top any stages. Have all shields 
in place. Keep volume control at lowest 
level. 

....t ss 
O 

MODEL 104401, 510-7AW 
PATTERSON RADIO CO. with #46 pourer tubes 

SERVICE DATA 
This model has the diode type AVC con- 

trolling the first detector and the interme- 
diate frequency stages. The AVC makes it 
impossible to service and rebalance the set 
without the proper type of equipment. We 
advise building a VTVM as shown in the 
diagram. This meter can be used on any 
set that uses automatic volume control by 
connecting the hot lead to the Grid return 
of the tubes controlled by the AVC. Con- 
nect the ground lead to the cathodes of the 
same tubes. On this model connect the hot 
lead to the 5 meg. resistor and the ground 
lead to the chassis. 
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TUBE TROUBLE 

The tubes in this set have been carefully 
checked and re -heated four times before 
shipment. Occasionally a tube has a small 
air leak that will allow gas to enter and 
cause it to become inoperative within the 
first thirty days. After this time they should 
give from 1500 to 2000 hours of satisfactory 
service. 

CONDENSER GANG 

Set dial at 100 when gang is at maxi- 
mum position and tighten dial set screws. 
Tune in 'a station (or use an oscillator) to a 
known frequency signal around 1400 K.C. 
Carefully adjust oscillator section rear of 
gang until frequency is correct on dial. 

If the intermediates are balanced on 262 
K.C., the dial will now track within 5 K.C. 
over the entire dial. 

Adjust first detector section for maximum 
gain and follow by adjusting band pass 
trimmers. 

Don't bend any condenser plates unless 
absolutely necessary. 

OVERLOADING-OR POOR QUALITY AT 
LOW VOLUME 

The chief cause of this trouble is too long 
an antenna. A powerful local station will 
cause the R.F. tubes to block. Check this by 
disconnecting the antenna on the station 
causing the trouble. If too close to a pow- 
erful station, installing a switch in the aerial 
circuit helps this. In rara cases the set 
seems to overload and the A.V.C. works 
too quickly on all stations. 

Check the following: 
Disconnect 5 meg. resistor from A.V.C. 

buss at tie point. Have all tubes cold. Use 
high voltage, high resistance ohmmeter cap- 
able of reading 25 megohms and test from 
ground to A.V.C. buss for leakage. After 
condensers have charged, no leakage 
should be shown. This must read around 
100 megohms to ground. 

If slight leakage is observed, disconnect 
bypass condensers from buss until defec- 
tive one is found. Sometimes moisture is 
found on coil terminals. Scrape this clear. 
Check tubes for leakage from grid to 
ground. 

NOISY OPERATION (Not Static) 

In many cases it is found that the noise 
cannot be eliminated by servicing the re- 
ceiver. Noise may enter over the light lines 
or via the antenna. The only way to check 
the source is to turn off one after another 
all electrical apparatus in the vicinity of 
the set. 

There is no freak or trick antenna that 
will eliminate natural static. 

GENERAL 

All resistors, bypass condensers and filter 
units are marked. 

Voltages are shown at tube socket on 
diagram. 

99 per cent of trouble in a chassis is 
caused by defective tubes, check them 
carefully. 
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MODEL 104-AW, 510 AW 

with #59 Power tubes PATTERSON RADIO CO. 
Schematic, Data 
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10 TUBE MODEL 
With Rear Fuse and Cover 

No. 59 Power Tubes 

SERVICE DATA 
This model has the diode type AVC con- 

trolling the first detector and the interme- 
diate frequency stages. The AVC makes it 
impossible to service and rebalance the set 
without the proper type of equipment. We 
advise building a VTVM as shown in the 
diagram. This meter can be used on any 
set that uses automatic volume control by 
connecting the hot lead to the Grid return 
of the tubes controlled by the AVC. Con- 
nect the ground lead to the cathodes of the 
same tubes. On this model connect the hot 
lead to the t/a meg. resistor and the ground 
lead to the chassis. 

SENSITIVITY CONTROL 
Models that have this control in rear of 

chassis. Adjust to required sensitivity by 
disconnecting antennae and turning control 
toward maximum until a strong local broad- 
casting station is heard with a slight fringe 
howl on each side of the carrier. 
SILENT AUTOMATIC VOLUME CONTROL 

(10 tube models only) 

Adjust tuning dial to greatest noise level 
between stations with right hand trimmer 
switch turned to extreme left. Then close 
switch by turning trimmer to extreme right; 
adjust screw driver control just below point 
that eliminates all noise. 

REBALANCING 
Do not rebalance a set until you are sure 

it requires it. 99 per cent of the sets do not 
need it. We do not find one case in one 
hundred that really should be rebalanced. 

INTERMEDIATES 
Connect a 262 K. C. oscillator to the first 

detector grid (No. 57 tube next to the dial) 
leaving grid cap in place. Remove oscil- 
lator tube (No. 56). Set dial at 100. Hook up 
vacuum tube volt meter as described and 
carefully adjust 6 varitor screws for maxi- 
mum gain (minimum reading of meter). 
Don't flat top any stages. Have all shields 
in place. Keep volume control at lowest 
level. 

CONDENSER GANG 
Set dial at 100 when gang is at maxi- 

mum position and tighten dial set screws. 
Tune in a station (or use an oscillator) to a 
known frequency signal around 1400 K.C. 
Carefully adjust oscillator section rear of 
gang until frequency is correct on dial. 

If the intermediates are balanced on 262 
K.C., the dial will now track within 5 K.C. 
over the entire dial. 

Adjust first detector section for maximum 
gain and follow by adjusting band pass 
trimmers. 

Dont bend any condenser plates unless 
absolutely necessary. 

GENERAL 
All resistors, bypass condensers and filter 

units are marked. 
Voltages are shown at tube socket on 

diagram. 
99 per cent of trouble in a chassis is 

caused by defective tubes, check them 
carefully. 
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PHILCO RADIO & TELEVISION CORP. 
MODEL 14 
Voltage, 
Chassis view 
Socket, Data 

PHILCO RADIO MODEL 14 is a nine -tube superheterodyne receiver, designed for operation upon alternating current. The 
intermediate frequency of the superheterodyne circuit is 175 kilocycles. The frequency range of the receiver is 520-4000 kilocycles, 
which includes standard broadcast, police, aircraft, and amateur radiophone reception. The tube sequence is: Type 78 tube for 
radio frequency amplifier, Type 6A7 tube as combination first detector and oscillator, Type 78 for intermediate frequency, Type 
37 for automatic volume control-second detector, Type 77 as first audio frequency, Type 42 as Driver -2nd A. F.; two Type 42's 
as triodes form the class "A" amplifier, and a Type 80 is the rectifier. The power consumption of the Model 14 is 110 watts. The 
Receiver incorporates automatic volume control, four -point bass -compensating tone control, shadow -tuning, and a waveband 
switch which permits reception over a wide frequency band with the same superheterodyne circuit. 

Table 1-Tube Socket Data*-A. C. Line 
Voltage 115 Volts. 

CIRCUIT R. F. 
Dat. 
Ose. 1. F. 

A.V.0 - 
2nd, 
Det. 

1st. 
A. F. 

Dri- 
ver 

(2nd 
A. F.) 

Output 
(Class 
"A") 

Ree- 
ti - 
fier 

TYPE TUBE 78 8A7 78 37 77 42 42 42 80 

5.0 
340 

Filament Volta-F to F 6.3 6.3 
210 

6.3 

220 
6.3 

. 

6.3 

80 
6.3 
205 

6.3 
275 

6 3 

275 Plate Volta-P to K 210 
Screen Grid Volta-SG 

to K (Type 6A7-G3-5 
to K) 90 90 90 .. 40 205 280 280 

Control Grid Volte-CG 
to K (Type 6A7-G4 
to K) .4 .1 3.2 .4 .5 .4 28 28 

Cathode Volta-K to F 2.7 2.7 3.2 .. .. 
Type 6A7 -ß`i1 to K .. 30 .. 
Type 6A7 -Gí2 to K .. 170 .. 

'All the above values were obtained from the underside of the chassis, using test 
prode and leads with a suitable A. C. voltmeter for filament voltages and a high - 
resistance multi -range D. C. voltmeter for all other readings. The PHILCO 
MODEL 048 ALL-PURPOSE SET TESTER IS RECOMMENDED FOR THIS. 
Volume Control at maximum; station selector at 520 K. C. Readings which are 
obtained with a plug-in adaptor will NOT be satisfactory. 

Table 2-Power Transformer Data 
Term- 

Mal 
A. C. 
Volts Circuit Color 

1-2 105-125 Primary 11 lite 
3-5 6.3 Filament Black 
5-7 5.0 Filament of 80 Blue 

8-10 760 Plate,' of 80 Yellow 

4 .. Center Tap of 3 5 Black-Yellow Tracer 
9 ... Center Tan of 8-10 Yellow-Green Tracer 
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Fig. 1-Top View of Chassis 

Adjustment of Model 14 
The accurate adjustment of receivers is completed before 

shipment from the factory. Subsequent adjustments should 
not be undertaken unless complete instruction has been 
obtained in the adjustment of the compensating condensers. 
An accurately calibrated signal generator is necessary, and the 
PHILCO MODEL 048 ALL-PURPOSE SET TESTER, 
which contains a precision signal generator, is thoroughly 
recommended. Philco Service Bulletin No. 120-C, "Adjust- 
ing Philco Superheterodynes", outlines the general procedure. 
The following specifically supplements for Model 14: 

Figure 3 of the present Bulletin shows the electrical position 
of the several compensating condensers; Figure 2, the physical 
location of those compensating condensers which are mounted 
upon the underside of the chassis, and at the rear of the 
chassis sub -base. 

The intermediate frequency compensating condensers 
should be adjusted first. The intermediate frequency is 175 
kilocycles. The location of these compensating condensers is: 
(a) 1st, I. F. PRIMARY-Q,-underneath the chassis. May 
be reached through hole in chassis sub-baselto rear, left, of 
Tuning Condenser Assembly ©. See Figure 1. (b) 1st, I. F. 
SECONDARY --S,- at. rear of chassis, and accessible there- 
from. Mounted near i and electrolytic condensers. (c) 
2nd, I. F. PRIMARY-C),-at rear of chassis. Accessible 
from rear. Mounted next to C). (d) 2nd, I. F. SECONDARY 
-(1-underneath the chassis. Accessible through hole in 
sub -base, located between Type 42 (Driver) and Type 77 
(1st, A. F.). See Figure 1. 

Next, the "OSf.; H. F." Qs, "DETECTOR" u, and 
"ANT.; H. F." s) compensating condensers should be ad- 
justed in the order given. La and n are mounted upon the 
Tuning Condenser Assembly ©. © is located underneath the 
chassis, accessible through hole in sub -base at rear of Tuning 
Condenser Assembly CI-between Tuning Condenser and 
Type 80 (Rectifier). See Figure 1. The signal generator is 
adjusted to a frequency of 1500 K. C. for @, to 1400 K. C. for 
u and ®s. 

The "OSC.; L. F." is compensating condenser is next 
adjusted. It is located at rear of chassis, beside Q, and 
toward "ON I) " terminal of Receiver. The signal generator 
is set at 600 K. C. for this adjustment. The Tuning Condenser 
should be "rocked" during this adjustment. 

The "Push -on Button" shields covering the holes through 
which these adjustments are made, must be replaced upon 
completion of the adjustments. 

37 Socket 42 Socket 80 Socket 

Terminal Arrangement of Tube Sockets Viewed from Under Side of Chassis. 
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MODEL 14 
S ohemat i a 
Parts List 
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PHILCO RADIO & TELEVISION CORP. 
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See Index for Changes 
Fig 3 -Schematic Wiring Diagram 

Pert List No. on 
No. Price Figs. Description 

4412 42 Resistor (50,000) (Green -Brown -Orange) 
42-1035 43 Resistor (1.0 meg.) (Brown -Black -Green) 
32-1261 Condenser (.1) 
5385 InputTransi 

(Code 122) 31-1099 
(Code 123) 31-1100 

Condenser (Double) (.05-:06). 3815 -AM 
Resistor (Flexible Wire Wound); (200) (Rad -Black -Brown) 7217 

Compensating Condenser (Ant.; H. F.) 04000-A 

Condenser (.18) 4989 -AC 

Detector Transformer - 32-1258 
Compensating Condenser (Det.; Part of©) 
Condenser (.05) 3815 -AA 

Resistor (2.0 meg.) (Red -Black -Green) 6872 
()Resistor (50,000) (Green -Brown -Orange) 4518 

a Compensating Condenser (Oro.; H. F.; Part of ©) 
© Oscillator Transformer 32-1262 

Condenser (.006) 6359 

Compensating Condenser (Ose.; L. F.) 04000-R 
Condenser (.0001) 4519 

Condenser (Double); (.06-.15) 6287-M 
C) Resistor (20,000) (Red -Black -Orange) 6650 

Q Resistor (20,000) (Red -Black -Orange) 6660 

® 1st, I. F. Transformer 32-1263 
24 Compensating Condenser (let, I. F. Pri.) 04000-J 
2a Compensating Condenser (lot, I. F. Sec.) . 04000-H 
2e Resistor (Flexible Wire Wound) (500) (Green -Black -Brown) 6977 

(l 2nd, I. F. Transformer 32-1264 
® Compensating Condenser (2nd I. F. Pri.) 04000-J 
2º Compensating Condenser (2nd, I. F. Seo.) 04000-T 

Condenser (Double); (.0001-.0001) 8035-K 
at Resistor (.1 meg.) (White -White -Orange) 4411 

Volume Control & "On -Off" Switch 33-5024 

)l Resistor. (10,000) (Brown -Black -Orange) 4412 

®a Resistor (240,000) (Red -Yellow -Yellow) 4410 

® Condenser (.01) 3903-Z 

®a Condenser (.05) 30-4020 

® Resistor (1.0 meg.) (Brown -Black -Green) 4409 

® Resistor (.1 meg.) (White -White -Orange) 4411 

® Condenser (.09) 4989-N 
((.00011) 4519 

® Resistor (.5 meg.) (Yellow -White -Yellow) 1( 4517 

40 
Resistor (.1 meg.) (White -White -Orange) 4411 

41 Electrolytic Condenser ("A"-1.0 mid.;. 'B"-1.0 m(d ; 

"C"--2 .0 mid.) 30-2029 

OUTPUT 

42 

No. on 
Flea. Description 

Resister (10,000) (Brown -Black -Orange) 
Wave Band Switch 
Antenna Transformer 
Resistor (70,000) (Violet -Black -prange) 

o 
o 
o 
o 
© Tuning Condenser Assembly 

o 
o 
o 
o 
m 
m 

m 

m 
m 
m 

® Condenser .015) 8793 -AB 

$0.24 
.78 

.60 

.24 
4.35 
4.35 

.24 

.18 

.14 

.24 

.45 

.55 

.48 

.42 

.22 

.25 

.30 

.30 

.55 

.24 

.22 

.24 

.55 

.24 

.19 

.25 

.24 

1.00 

.24 

.24 

.17 

14 

.24 

.24 

.24 
22 

.20 

.24 

.24 

1.00 

s 

BlOE SMNITt 

GRsw tL 
WM17g 

Part List 
No. Price 

4618 .24 

4409 .24 

3615 -BM .25 
4a ormet 32-7057 2.70 
4e Resistor (10,000 ohms) (Brown -Black -Orange) 3524 .24 
4 Condenser (.01) 3903-P .24 

® Output Transformer 32-7078 1.25 

® Voice Coil and Cone Assembly 36-3061 .90 

® Speaker Field Coil and Pot Assembly (U-3) 36-3162 6.75 

2 Resistor (Wire Wound); (6,500) 33-3033 .25 

® Voltage Divider Resistor (Wire Wound) 33-3032 .20 

24 ® Filter Choke 32-7115 1.50 

24 ® Condenser (.25 mid.) 6287-N .20 

.24 ® Condenser (Electrolytic), (8.0 mid.) Code12) 744022 1.50 
Code123 ) 7484 1.50 

® Condenser (Electrolytic), (8.0 mid.) Code12 74 1.50 
Cadei23) ) 74664 4 1.b0 

.84 

.30 
m 

m 

© 

Condenser (Electrolytic), (10.0 mid.) 
Resistor (32,000) (Orange -Red -Orange) 
Resistor (70,000) (Violet -Black -Orange) 
Power Transformer (50-60 cycles) 

30-2003 
33-1026 
5385 .24 

32-7111 5.75 

Condenser (Double); (.015-.015) 3793-R .30 

Pilet Lamp (Station Selector) 6608 .14 

Tone Control 30-4073 .55 

® Condensers, (Internal to ®) 
® Condenser, (External to 
Q 
G 

3615-G .19 

Shadow Tuning Meter 6497 2.70 

Pilot Lamp; (Part of ® Shadow Tuning Meter) 
Shield ("Push -on" Button) W-776 per C 1.50 
Tube Shield 28-1107 .12 
Four -Prong Tube Socket 7544 .07 
Five -Prong Tube Socket 7546 .12 
Six -Prong Tube Socket 7547 .12 
Seven -Prong Tube Socket 27-6006 .12 
Speaker Socket 4957 .10 
Dial Scale (Station Selector) 27-5013 .20 
Mounting Bolt (Chassis) , W-567 per C 2.88 
Mounting Washer (Chassis) 5189 .04 
Mounting Washer (Chassis) 5058 per C .82 
Knob (large) 03063 .10 
Knob (small) 03084 .07 
Knob Spring 5262 per C .42 
Bezel 6418 .24 

Bezel Mounting Screw W-452 per M 4.20 
Bezel Felt 6732 per C .25 

Speaker (K-17) (Baby Output Transformer 32-7078 1.25 
Grand i Voice Coil & Cone Assembly 36-3020 .48 
Only) ,Speaker Field A Pot Assembly 36-3104 2.25 

Speaker Socket Hole Corer 7084 per C .90 

Speaker Cable L-1632 .24 

40 
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MODEL 16 

PHILCO RADIO & TELEVISION CORP. Sohematio,Voltage 
Data 
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PAGE 4-4 PHILCO 

MODEL 16 
Chassis view 
Sookey layout 

PHILCO RADIO & TELEVISION CORP. 

THE PniLco RADIO MODEL 16 is an eleven -tube superheterodyne broadcast and short-wave receiver, 
operating upon alternating current and employing the high -efficiency 6.3 volt tubes, automatic inter - 
station noise suppression, and a frequency (wave -band) coverage that permits reception of the short-wave 
(high -frequency) broadcast programs. The same superheterodyne circuit is used for all reception. The 
Receiver is equipped with a five -point wave -band switch. The ranges are- 

(1) 520 K. C. to 1500 K. C. (3) 3.2 M. C. to 6.0 M. C. 
(2) 1.5 M. C. to 4.0 M. C. (4) 5.8 M. C. to 12.0 M. C. 

(5) 11.0 M. C. to 23.0 M. C. 

37 78 
2MO0ET 2:40 I.F. 

TONE IMME BAND STATON 
CONTROL SNITCH BEImCTON 

TYPE 77 TYPE 78 
TUBE TUBE 

TYPE 42 
TUBE 

TYPE NE 
TOSE 

TYPE 42 
TUBE 

VOIUNEEbNTaOI 
TJIO.ON-0fPSWITCN 

NOISE SUPPRESSION/ GNOUN 
I NTEB STATION 

TYPE 5.7.3 TYPE 77 
ADJUSTMENT ANTENNA TUBE TUBE 

Fig. 1 - Top View of Chassis, Showing Tube Locations and Major Pam 

TYPE 37 
TUBE 

TYPE 78 
TUE 

TYPE78 
TUBE 

78 0 S 78 
Q.A.V.C. 

77 42 DRIVER 
IST.A.F 2ND A.F. 

l7 3T DET. RECTIFIER ANTENNA GROUND 
SPEAKER 

OUTPUT I UT 

Fig. 3-Bottom View of Chassis, Showing_Parts 
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PHILCO RADIO & TELEVISION CORP. 

No. on 
Figs. Description 

QQ Wave Band Switch 42-1037 
z Tuning Condenser Assembly 31-1039 
ss Compensating Condenser 

(Wave-trap)Wave-trap 
Inductance (Wave -trap) .. 

f 
Assembly 

Condenser 
Compensating Condenser (Ant.; H. F.; Part 

of®) 
® Compensating Condenser (Ant.; Broadcast 

and Police; Part of ®) 
Antenna Transformer (H. F. Bands) 32-1183 
Antenna Transformer (B'dc't & Police B'ds) 32-1182 
Resistor (Brown -Black -Orange) 4412 .20 
Compensating Condenser (Range 3) 04000-V .16 
Condenser. 30-1000 .20 
Compensating Condenser (Range 2; series) 04000-R .35 
Compensating Condenser (Range 1; series) 04000-R .35 
Condenser 3615-L .16 
Resistor (Green -Black -Red) 5310 .20 
Condenser 5886 .25 
Resistor (Brown -Black -Orange) 4412 .20 
Oscillator Coil (H. F.) 32-1185 
Condenser 7301 .35 

a Resistor (Brown -Black -Orange) 4412 .20 
® Compensating Condenser (Range 1; Shunt) 0-4000-A .12 

Oscillator Coil (Broadcast and Police) 32-1184 
a Compensating Condenser (Osc.; H. F.; Part 

of®) 
® Compensating Condenser (Ose. ; Police; Part 

of ®) 
® Resistor (Flexible Wire -wound; Green - 

Black -Brown) 6977 .20 
as Condenser 5863 .18 

Resistor (Green -Brown -Orange) 4237 .25 
Compensating Cond'ser (1st, I. F. Primary) 31-6002 ... . 

ºº 1st, I. F. Transformer 32-1186 

® Compensating Cond'r (1st, I. F. Secondary) Common 
with ® . 

Condenser 3615 -AB 
Resistor (Flexible Wire -wound; Orange - 

Black -Brown) 33-3010 
a Condenser 3615 -AT 

Resistor (Red -Black -Green) 5872 
Condenser 3615-D 
Resistor (Brown -Green -Green) 7009 

a Resistor (White -White -Orange) 4411 
Resistor (Yellow -White -Yellow) 4517 
Compensating Cond'ser (2d, I. F. Primary) 31-6002 .... 
2d, L F. Transformer 32-1186 

® Compensating Cond'r (2d, I. F. Secondary) Common 
with 

Condenser 3615-A .20 
Resistor (Flexible Wire -wound; Green - 

Black -Brown) 
Pilot Lamp (Station Selector) 
Shadow Tuning Meter 
Pilot Lamp (Shadow Tuning Meter; Part 

of QQ ) 

o 
o 
o 

o 
o 
p 

fF 

iD 

m 
m 
0 

as 

0 
0 
0 
0 

8 u 

N 

July, 1933 

MODEL 16 
Paru List 

No. on Ust 
Fig.. Description Part No. Pries 

® Compensating Cond'ser (3d, I. F. Primary) 31-6003 .... 
® 3d, I. F. Transformer 32-1188 

h ® ® Compensating Cond'r (3c1, I. F. Secondary) Co 

1Condenser 3615 -AS .25 
w Resistor (Part of ®) 
so Resistor (White -White -Orange) 4411 .20 

Condenser 4519 .18 
eba Condenser 4519 .18 

Condenser (Double) 7296-G 
® Resistor (Yellow -Black -Green) 6010 .20 
® Switch (Toggle); Interstation Noise Sup- 

pression Circuit 42-1036 .40 
Volume Control and "On -Off" Switch 33-5013 1.00 
Resistor (Green -Black -Red) 5310 .20 
Condenser 39034 .20 
Condenser 4519 .18 
Condenser 3615 -AD .20 
Resistor (White -White -Orange) 4411 .20 
Resistor (Violet -Black -Orange) 5385 .20 
Filter Condenser Bank 30-4026 3.00 
Resistor (Brown -Blue -Yellow) ....... ,... 5331 .20 
Resistor (White -White -Orange) 4411 .20 
Condenser (Double) 6287-J 
Input Transformer 32-7057 2.25 
Resistor (Brown -Black -Orange) 3524 .20 
Condenser 3903-F .15 
Output Transformer 32-7052 
Voice Coil and Cone Assembly 36-3061 .75 
Speaker Field, Assembled with Pot (U-2) 36-3088 
Resistor (Brown -Black -Green) 4409 .20 
Resistor (Wire -wound) 33-3020 .30 
Resistor (Brown -Black -Green) 4409 .20 
Condenser (Electrolytic) 30-2003 .70 
Resistor (Yellow -White -Yellow) 4517 .20 
Condenser (Internal to ®) 
Tone Control 30-4033 
Condensers (External to ®) 06713 .45 

.20 ® Voltage Divider Resistor (Wire -wound) 33-3021 .16 
Potentiometer (Interstation Noise Suppres- 

.15 sion Circuit) 33-5015 .80 
20 0 Resistor (Brown -Black -Orange) 3.524 .20 

.20 0 Resistor (Brown -Orange -Orange) 6450 .35 

.18 0 Filter Choke 32-7056 1.85 
20 0 Condenser 6287-F .12 
20 p Condenser (Electrolytic) 30-2011 1.25 
20 0 Condenser (Electrolytic) 30-2011 1.25 

O Power Transformer (50-60,-) 32-7058 5.00 
Condenser (Double) 3793-E .20 

ºt Resistor (Brown -Green -Orange) 5718 .40 

0 
0 
0 
o 
0 
CD 

0 

1 

a 

so 

Uet 
Part No. Price 

38-5199 

5858 .16 

Tube Shield 
6977 .20 Four -prong Socket 
6608 .12 Five -prong Socket 
6497 2.25 Six -prong Socket 

Knob (Large) 
Knob (Small) 

NOTE. -Model 16-121 uses a Type 80 tube in lieu of 5-Z-3. Parts used in 
the 16-121 chassis that differ from the 16-122 parts above listed are: 

28-1107 .10 
7545 .08 
7546 .10 
7547 .10 
03063 .08 
03064 .06 

® Power Transformer (50-60,--) 32-7080 .. Spea.ker . K-17 
® Condenser (Electrolytic) (8.0 Mfd.) 6706 1.50 Speaker Socket 7084 
® Condenser (Electrolytic) (8.0 Mfd.) 7464 1.25 Speaker Cable L1632 

Effective December 20th, the shadowmeter used on Model 16 will be part No. 45-2028 instead 
of the No. 6497 previously used. The new shadowmeter gives a somewhat better deflection when' 
tuning. 

A change which eliminates a long lead, separates two capacities, and gives improved results, is 
effective with Run Number 8, in which By-pass Condenser @ (.05-.002), Part No. 7296-G is superseded 
by By-pass Condenser, (.002), Part No. 7296-F; connection between Condenser @ and 2nd, I. F. 
Transformer ® is removed, and Condenser (Tubular) (.05) Part No. 30-4020 inserted between the 
secondary of ® and ground at Condenser ®. A 1 -inch length of Part No. L-1228 Spaghetti is used 
to protect one end of Condenser Part No. 30-4020 from grounding. 

Better results, -mechanically, -are gotten when, in the Run, Condenser ® (.00041) (Yellow - 
Orange), Part .No. 30-1000, is superseded by Condenser (.00041) (Yellow -Orange -Green). Part No. 
30-1027. November 15, 1933 

i 
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MODEL 16 
Adjustment PHILCO RADIO & TELEVISION CORP. 

ADJUSTING MODEL 16 

IST I.F. 'VLF. 
SECONDARY PRIMARY 

2wDI.F. 
SECONDARY © o 

WAVE TRAP 

ENE I.R 4 
PRIMARY 

jRDI.F. 3Ro1.Fi 

3 El 

SECONDARY ®® PRIMARY 2 

1 

N.F.ANT. 

L.F. ANT. 

RAN4E2 

H.P. OSC. 

VOLUME CONTROL STATION TONE 
AND"ON-OFF"SWITCH SELECTOR CONTROL 

Fig. 1-Position of Compensating Condensers 

NOTE: DO NOT ATTEMPT TO ADJUST the compensating condensers mounted upon sections 
3 and 4 of the tuning condenser of Model 16. These compensating condensers are carefully adjusted, 
and sealed at the factory. 

The compensating condensers of the Model 16 All -Wave Receiver are adjusted in essentially the 
same manner as detailed in Service Bulletin No. 120-C. The ability of the Model 16 to cover the 
higher frequencies up to 23 megacycles requires the use of a signal generator which will supply a suitable 
frequency, with its harmonics, to cover the adjustment throughout the short wave bands. 

The PhiIco Model 091 signal generator is recommended for the higher frequencies. It supplies an 
accurate and constant 3600 kilocycle (3.6 megacycle) signal, whose harmonics include the necessary 
high frequencies. 

The Philco Model 048 All -Purpose Set Tester is recommended for the adjustment of the I. F. 
compensating condensers, and for any adjustments requiring the use of a signal generator supplying 
frequencies between the limits of 105 kilocycles and 2000 kilocycles. 

The Model 16 is adjusted as follows: 

ADJUSTMENT OF THE I. F. 
Connect the signal generator and receiver in the manner described in Philco Service Bulletin 

No. 120-C. (NOTE: The output terminals of the signal generator are connected to the grid: cap of 
the first detector tube,-after removing the grid clip,-and to the "GND." terminal of the receiver. 
The output meter is connected to the primary terminals of the output transformer). The intermediate 
frequency of Model 16 is 460 K. C. Adjust each of the I. F. compensating condensers in turn, to 
give maximum response in the output of the receiver. The location of the I. F. compensating con- 
densers is shown in Fig. 1. They are reached from the top of the receiver chassis. 

WAVE TRAP ADJUSTMENT 
Replace the grid clip on the first detector tube. Connect the output of the signal generator to the 

antenna and ground terminals of the receiver. Adjust the wave -band switch of the receiver to the 
broadcast band (520-1500 K. C.) (Range 1) and the station selector to the low frequency (520 K. C.) 
end. Adjust the wave -trap condenser to give minimum response to a 460 K. C. signal from the signal 
generator. This adjustment is made from rear of chassis. 
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PHILCO RADIO & TELEVISION CORP. 
MODEL 16 
Adjustment 

ADJUSTMENT OF DIAL FREQUENCIES 
In the procedure given herewith, the freqùency ranges are referred to as follows: 

Range 1 520 K. C.-1500 K. C. 
Range 2 1.5 M. C.- 4.0 M. C. 
Range 3 3.2 M. C.- 6.0 M. C. 
Range 4 5.8 M. C.-12.0 M. C. 
Range 5 11.0 M. C.-23.0 M. C. 

The tuning condenser (four -gang) sections and their individual compensating condensers are 
shown in Figure 1. They are additionally referred to as numbered sections 1 to 4 inclusive, with 1 

as the front section. 

Do not attempt to adjust compensating condensers on sections 3 and 4. 

The compensating condensers of "H. F. Ose." circuit and of "Range 2 (Police & Aircraft)", are 
located upon sections 1 and 2, respectively. 

Connect the output terminals of the signal generator (Model 091) to the antenna and ground 
terminals of the receiver. Adjust the wave -band switch of the receiver to Range 4 and adjust the 
station selector to 10.8 megacycles. At this point the third harmonic of the 3.6 M. C. generator can 
be picked up. Adjust the "H. F. Ose." compensating condenser (located on section 1 of tuning 
condenser) to give maximum response in the output meter.. 

Next, the wave band switch is set upon Range 5, and the station selector placed at 21.6 megacycles. 

If the signal from the signal generator is not picked up within a reasonable distance (approximately 
100 K. C. either side) of the 21.6 M. C. position on the receiver station selector dial, it will be necessary 
to re -adjust the 10.8 M. C. compensating condenser to care for the 21.6 M. C. signal. Such adjustment 
causes a slight error in the 10.8 M. C. setting. The error at the two points (10.8 and 21.6 M. C.) must 
be split in proportion to the frequencies. Care should be taken not to mistake the image of 21.6 M. C., 
which also can be heard at approximately 20.7 M. C. 

Next, the adjustment should be made at 5.2 M. C. on Range 3. At this point the second harmonic 
of the oscillator circuit in the receiver beats with the third harmonic of the 3.6 megacycle crystal 
in the 091 signal generator. This adjustment is accomplished by means of the "Range 3" compensating 
condenser (n in Service Bulletin No. 165), mounted under the chassis, and reached from beneath. 

Following this, adjustment at 3.6 M. C. on Range 2 should be made. The "Antenna" connection 
between the signal generator and the receiver must be removed for this adjustment, as the output of 
the signal generator is too great otherwise. 

This adjustment is made with the compensating condenser ("Range 2: Police & Aircraft") mounted 
on section 2 of the tuning condenser: 

Next in sequence, the station selector is set at ,1.57 megacycles (Range 2), by approximating 
the correct position on the dial. The second harmonic of the receiver oscillator beats with the funda- 
mental frequency of the 3.6 megacycle crystal in the signal generator. Normally, it is necessary to 
replace the "antenna" connection between the signal generator and the receiver, for this test. Adjust- 
ment is accomplished by means of "Range 2, series", compensating condenser (pin Service Bulletin 
No. 165), reached from the underside of the chassis. 

Next, adjustment of the "Range 1, Shunt," compensating condenser (® in Service Bulletin No. 
165) is made at 1400 kilocycles (Range 1), by means of the signal generator in the Model 048 All - 
Purpose Set Tester, or by using the eighth harmonic of a' signal generator producing a 175 kilocycle 
frequency. This compensating condenser is reached from underside of chassis. 

The next step is the adjustment of the "Range 1, Series," compensating condenser (Q in. Service 
Bulletin No. 165), by placing the wave band switch on Range 1, and the station selector at 520 
kilocycles. Use the signal generator in Model 048 Set Tester, with setting of 520 K. C., or the second 
harmonic of a signal generator giving a frequency of 260 kilocycles. 

For proper adjustment of the Model 16 receiver, the procedure must be followed in the sequence 
given. 

The' adjustment should not be undertaken without full information and proper' equipment. Your 
distributor can supply both. 

Auguet, 1933 
Printed in V. 8. A. 
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MODEL 16,16A-122, 
16A-123 

Changes 
PHILCO RADIO & TELEVISION CORP. 

Model 16 
Effective with current production, Toggle Switch (Interstation Noise Suppres- 

sion Circuit) ®, Part No. 42-1036, is superseded by Toggle Switch Part No. 3253, 

and two Part No. 9618 leads, in Model 16-123; by Toggle Switch Part No. 3253, one 

Part No. 9616 lead and one Part No. 9617 lead, in Model 16-121 and 16-122. The joint 

at the switch is protected by two pieces of sleeving. The list price of Switch, Part No. 

3253, is 40 cents. 

Effective with current production, Knob Part No. 03063 will be used upon Wave - 

Band Switch O, in lieu of knob Part No. 03064, upon Models 16-121, 16-122 and 

16-123. Tuning Condenser Assembly O will use Knob Part No. 42-4025, Volume Con- 

trol and "On -Off" Switch ® will use Knob Part No. 03064, and Tone Control ® will 

use Knob Part No. 03064. 
Model 16 

Refer to Service Bulletin No. 165 
Effective with Run Number 3, the following substitutions were made in the by-pass condensers: 

®-A Part No. 3615 -AT superseded by Part No. 3615 -BK, list price, $0.16 
® Part No. 3615-D superseded by Part No. 3615 -BL, list price, 0.16 
® Part No. 3615 -AT superseded by Part No. 3615 -BK, list price, 0.16 

NOTE: The electrical values of these condensers remain the same. 
Effective with Run Number 2, Resistor ® Part No. 6977 (500 ohms) (Green -Black -Brown) is 

superseded by Resistor Part No. 33-3010 (300 ohms) (Orange -Black -Brown). Both are flexible wire - 
wound. The list price of Part No. 33-3010 is $0.15. 

The large knob now used upon Tuning Condenser Assembly O bears Part No. 27-4025, instead o 
42-4025. Make this correction to Service Bulletin No. 170; Page 2, line 5. 

The following additional list prices should be included in the Replacement Parts list: 
No. on Part List 
Figures Description No. Price 

®9 
WaveTrap Assembly 38-5199 $0.30 

® Antenna Transformer (B'dc'st & Police Bands) 32-1182 .80 

p Condenser (Double) 62874 .30 

O Speaker Field, Assembled with Pot, (U-2) 38-3088 8.75 

(NOTE: The above four list prices are effective September 15, 1933). 

This additional list price should be included in the Replacement Parts list: 
No. on Part List 
Figs. Description No. Price 

® Condenser (Double) 7298-G $0.19 

Note: The above list price is effective September 15, 1933. 

Models 16A-122 and 16A-123 
(25 cycle sets) 

Effective December 14, 1933, all production on these models will have the first electrolytic con- 
denser (s4, part No. 30-2014 superseded by part No. 30-2067, no change in connections. (No. 30-2014 
is 8 mfd. 500 volt, and 30-2067 is 10 mfd. 15 volt.) 

The following additional list prices should be included in the Replacement Parta list: OART 
FIIG'URRES DESCRIPTION pl B PR i 
(D Wave Band Switch 42-1037 $2.75 
O Tuning Condenser Assembly 31-1039 .40 
@ Compensating Condenser (2nd. I. F. Pri.) 31-6002 .35 
® Compensating Condenser (3rd. I. F. Pri.) 31-6003 .35 
® Output Transformer 32-7052 1.50 
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PHILCO RADIO & TELEVISION CORP. 
MODEL 16 
MODEL 17 
Changes 

Models 16 and 17 
Change in Volume Control Circuit 

The change in the volume control circuits of Models 16 and 17, outlined in this bulletin, is 

recommended in EVERY case where rotation of the volume control is accompanied by noise-traceable 
to the control. 

PRODUCTION BEGINNING WITH RUN No. 4 FOR MODEL 16 SERIES, AND RUN 

No. 4 FOR MODEL 17. SERIES, INCLUDE THESE CHANGES. 

Model 16 
1. The Volume Control and "On -Off" Switch ® is replaced by Volume Control and "On -Off" 

Switch, Part No. 33-5022, having an overall value of 2 megohms. The movable element of the Vol- 

ume Control goes to ® as heretofore; the tap to the resistor ® mentioned under (2) below; the end 
nearest tap, to ground; and the opposite end to the .01 mfd. condenser mentioned in (3). 

2. Resistor ® (Green -Black -Red) is replaced by Resistor (Orange -Red -Orange), (32,000 ohms), 

Part No. 5279. 

3. A resistor (Orange -Orange -Yellow) (330,000 ohms), Part No. 6046, is added, with one side 

grounded to frame; the other joining the original circuit at ® and ®; this same point (high side 
of 330,000 ohm resistor) connected through a .01 mfd. condenser, Part No. 3903-J, (added), to the 
high side of the Volume Control. 

4. Tone Control ® is replaced by Tone Control, Part No. 30-4069, inclosing a .09 mfd. and a 
.003 mfd. condenser, with two .025 mfd. condensers in a single external housing, Part No. 7653-C, 

which replaces the two external condensers ® in metal container. The .09 mfd. condenser is on the 
first tap of the tone control; one of the .025's is on the second tap, while the third tap is permanently 
connected to ground through the other .025 mfd. The "fourth" tap of the tone control (previously 
connected through the .006 mfd. condenser) is connected to the .003 mfd. condenser, connecting to 
the original circuit at the plate of the first A. F. tube (type 77) and to ®. 

5. It is essential that A. C. shielded cable (Part No. L-1655) be used to connect the "On -Off" 
switch. The cable is a special two -conductor shielded and braided conductor. The shield of this cable 
is brought out at one end and tied to ground. This cable should be kept as close as possible to the 
chassis frame. At the power transformer ® one lead of the shielded cable is connected to the external 
A. C. cable. In order that the other lead may be connected to the primary lead of the power trans- 
former, it is necessary to use a stand-off insulator (Part No. 03103) . This insulator may be mounted 
at any convenient place. 

Model 17 
1. The Volume Control and "On -Off" Switch ® is replaced by Volume Control and "On -Off" 

Switch (Pint No. 33-5023), having an overall value of 2 megohms. The movable element goes to 

as heretofore; the tap to the resistor ® mentioned under (2) below; the end nearest tap, to ground; 
and the opposite end to the .01 mfd. condenser mentioned in (3) 

2. Resistor ® (Green -Black -Red) is replaced by resistor (Red -Green -Orange) (25,000 ohms), 
Part No. 4516. 

Continued on next page 
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MODEL 16 
Changes 
MODEL 17 
Changes 

PHILCO RADIO & TELEVISION CORP. 

3. A resistor (Violet -Black -Orange) (70,000 ohms), Part No. 5385 is added, with one side 

grounded to frame; the other joining the original circuit at ® and ®; this same point (high side of 

70,000 -ohm resistor) connected through a .01 mfd. condenser (Part No. 3903-J) (added) to the 

high side of the volume control. 

4. Tone Control @ is replaced by Tone Control, Part No. 304070, inclosing a .09 mfd. and a 

.003 mfd. condenser, with two .025 mfd. condensers in a single external housing, Part No. 7653-C, 

which replaces the two external condensers ® in metal container. The .09 mfd. condenser is on the 

first tap of the tone control; one of the .025 mfd. condensers is on the second tap, while the third tap 

is permanently grounded through the other .025 mfd. condenser. The "fourth" tap of the tone con- 

trol (previously connected through the .006 mfd. condenser) is connected to the .003 condenser, con- 

necting to the original circuit at the plate of the first A. F. tube (type 77), and to ®. 

5. It is essential that A. C. shielded cable (Part No. L-1655) be used to connect the "On -Off" 

switch. This cable is a special two -conductor shielded and braided conductor. The shield of this 

cable is brought out at one end and tied to ground. This cable should be kept as close as pos- 

sible to the chassis frame. At the power transformer ® one lead is connected to the external A. C. 

cable. In order that the other lead may be connected to the primary lead of the power transformer, 

it is necessary to use a stand-off insulator (Part No. 03103). This insulator may be mounted at any 

convenient place. 

Production to include the change will be Run No. 5 for both models, instead of 

Run No. 4. 

Model 16 Model 17 

An error occurs in the designation of Part No. 7084, as Speaker Socket of Code 121 (Models 16 

and 17). Part No. 7084 is Speaker Socket Hole Cover and has a list price of 75 cents per hundred, as 
shown in Bulletin 170, under Model 16-121-122. The Code 121 of Models 16 and 17 does not have a 
Speaker Socket. Part No. 7084 covers (in Code 121) the opening which accommodates Speaker Socket 
Part No. 4957 in Code 122. 

This correction should be made to Bulletin No. 161, bottom of second page, under NOTE; to 
Bulletin No. 165, bottom of fourth page, under NOTE; and to Bulletin No. 170, as noted above. 
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PHILCO RADIO & TELEVISION CORP. 

MODEL 17 

MODEL 17 
Voltage, Data 
Chassis vierer 
Socket layout 

The Philco Radio Model 17 is an eleven tube superheterodyne, designed for operation on 
alternating current. The same superheterodyne circuit is used for standard broadcast, police broad- 
cast and'airport and aircraft reception. The frequency coverage upon the two bands is, - 

520 -1500 K. C. 
1500-4000 K. C. (4.0 megacycles). 

The receiver employs a Philco Type 78 tube in the pre -selection circuit, a Type 6A7 as a com- 
bination first detector and oscillator, a Type 78 for the intermediate frequency, a Type 37 for second 
detector, a Type 37 for automatic volume control, and a Type 78 for automatic interstation noise sup- 
pression. The first audio frequency stage is a Type 77 tube, the driver (2nd A.F.) is a Type 42; the 
class "A" amplification is accomplished with two Type 42's as triodes, and the rectifier is a Type 5Z3. 
The intermediate frequency used in adjusting the superheterodyne circuit is 175 kilocycles. The 
power consumption is 130 watts. 

Table 1-Tube Socket Data*-A. C. Line 
Voltage 115 Volts 

Circuit Circuit R.F. Osa I.F. 
2nd 
Dot. 

A. 
V. 
C. 

Inter - 
Station 
Noise 
Supt. 
Crt 

let 
A.F. Dryer'. Output 

Roc - 
tifler 

Tipe Tubs 78 8A7 78 37 37 78 77 42 42 42 6Z3 

Filament Volts-F to F 8.3 6.3 8.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 4.7 

Plate Volta-P to K 220 220 225 0 0 46 45 230 340 340 400 

Screen Grid Volts -0g to 
K... (6A7.G3-5 to K) 75 58 75 - - 60 50 230 340 340 ... 

Control Grid Volte-CG 
to K.. (8A7 -G4 to K) 

Nee- 
ligible 

Neg- 
ligible 3.7 .25 .25 .24 .24 .24 34. 34. 

Cathode Volts-K to F 0 0 3.7 0 11. 0 0 0 0 0 

NOTE: These values are for Model 17-122. 
Model 17-121 uses a Type 80 Rectifier. See 

note at end of Parts List. 

Table 2- -Power Transformer Data 

Terminal A. C. Volts Circuit Color 

1- 2 105-125 Primary White 

3- 5 6.3 Filament Black 

6- 7 5.0 Filament of 5Z3 Blue 

8-10 800 Plates of 5Z3 Yellow 

4 ... Center Tap of 3-5 Black-Yellow Tracer 

9 ... Center Tap of 8-10 Yellow-Green Tracer 

6A7 -G1 to K = 220 Volte 
6A7 -G2 to K = 140.0 Volts 
°All of the above readings were taken from the underside of the chassis, using test prods and loads, with a suitable A. C. voltmeter for filament 

voltages, and a high -resistance multi -range D. C. voltmeter for all other readings. Volume control at maximum and station selector turned to low 
frequency end; interstation noise suppression circuit potentiometer turned all the way to right; and toggle switch (interstation noise suppression 
circuit) in "ON" position. Readings taken with a radio set teeter and plug-in adapter sill NOT be satisfactory. 

TONE WATE BAND STATION 
CONTROL SwiTCei SELECTOR 

TYPE 77 TYPE78 i I 
TUB! TUBE 

TYPE 42 
TUBE 

TYPE 2 
TUN 

TYPE N 
TUBE 

INTER -STATION 
NOISE SUPPREESION 0501050' 

ADJUE ANTENNA 

YOLONECONTRol 
As0'ONrorr'SMITCN 

TYPESE Te 
TO 

TYPE 37 
NOE 

TYPE 37 
TUBE 

TYPE78 
TUBI 

TYPE sus TYPE 65.7 
TUBE TUBE 

Fig. 1-Top View of Chassis, showing Tube 
Locations, and Major Parts 

78}Sockets V l e4 I, 8A7 Socket I 37 S7cket 

Fig. 2-Bottom View of Chassis, 
showing Parte 

42 Socket 5Z3 Socket 

June, 1933 Terminal Arrangement of Tube Sockets Viewed from Under. Side of Chassis. 

Effective December 20th, the shadowmeter used on Model 17 will be No. 45-2028 instead of the 
No. 6497 previously used. The new shadowmeter gives a somewhat better deflection when tuning. 
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MODEL 17 
Schematic) 
Trimer data 
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PHILCO RADIO & TELEVISION CORP. 
MODEL 17 
Alignment 
Parts List 

The adjustment of the I. F. compensating condensers is first completed. The inter- 
mediate frequency is 175 K. C. An accurately calibrated signal generator is necessary 
for these adjustments. The Philco All -Purpose Set Tester Model 048 is recommended. 

Next, the high frequency, detector, and antenna compensating condensers (located 
upon the tuning condenser) are adjusted, followed by the adjustment of the low 
frequency compensating condensers. 

Care should be exercised in each individual adjustment. 
It is advisable to give a final re -trimming to the intermediate frequency compen- 

sating condensers. 
All adjustments of the Model 17 Series compensating condensers can be accom- 

plished from the top of the chassis. 

REPLACEMENT PARTS FOR MODEL 17 
No. on 
Figs. Description 
i Wave Band Switch 
: Resistor (Brown -Black -Orangé) 

Antenna Transformer 
Resistor (Brown -Black -Green) 
Condenser 

a Resistor (Brown -Black -Red) 
Condenser (Double) 
Tuning Condenser Assembly 
Compensating Condenser (Ant.; Part 

O 
O 
O 
O 
O 

Part 
Number 

42-1035 
4412 
32-1170 
4409 
3615 -BC 
5837 
7296-E 
31-1041 

of Q7 ) 

s lst Detector Transformer 32-1171` 
is Resistor (Brown -Black -Green) 4409 

Condenser (Double) 3615 -AP 
Compensating Condenser (Det.; Part 

of O) 
tQ Compensating Cond. (Oec.; Part of Qi ) 

®Q Compensating Condenser (Oscillator) 04000-R 
Condenser 7301 
Compensating Cond. (High Freq ) 04000-R 
Resistor (Green -Brown -Orange) 4518 
Resistor (Red -Black -Orange) 6649 

u Condenser 4519 
Oscillator Transformer 32-1172 
Condenser (Double) 8318-C 

a Condenser 30-4012 
1st I. F. Transformer 32-1173 
Compensating Cond. (1st. I. F. Pri.) 04000-M 

®i Compensating Cond. (1st. I. F. Sec.) 31-001 Compensating Cond. (1st. I. F. Tert.) 
Compensating Cond. (2nd, I. F. Pri.) 31-6000 Compensating Cond. (2nd, I. F. Sec.) 
Rnd. I. F. Transformer 32-1174 

esistor (Brown -Black -Green) 4409 
Falot Lamp (Shadow Tuning Meter); 

(Part of ®) 
Shadow Tuning Meter 6497 
Resistor (White -White -Orange) 4411 
Condenser (Double) 8035-C 
Condenser 4519 
Resistor (Yellow -Black -Green) 6010 
Resistor (Yellow -White -Yellow) 3769 

g Switch (Toggle); (Interstation Noise 
Supp. Ckt.) , 42-1036 

ag) Resistor (Yellow -White -Yellow)..... 4517 
Resistor (Red -Black -Green) 5872 

e 
0 
C 
C 

O 

List 
Price 

No. on Part 
Figs. Description Number 
O Resistor (White -White -Orange) 4411 

List 
Price 

.20 
.25 0 Condenser 3903-L .16 

C Condenser 4519 .18 
20 C Resistor (Brown -Blue -Yellow) 5331 .20 

O Condenser 6287-H .20 
.20 0 Resistor (Violet -Black -Orange) 5385 .20 

0 Resistor (White -White -Orange) 4411 .20 
Filter Condenser Bank 30-4026 ... . 

Input Transformer 32-7057 . . . 

Cu Condenser 3903-F .15 
C Resistor (Brown -Black -Orange) 3524 .20 

.20 
... . 

C 

m 

Output Transformer 32-7052 
Voice Coil & Cone Assembly 36-3061 
Speaker Field, Assembled with Pot, 

U-2 36-3088 

... 

Res R (Wire-Wound) 33-3020 
Resistor (Brown -Black -Green) 4409 .20 

.35 Voltage Divider Resistor (Wire - 
Wound) 33-3021 

.20 

.20 

.18 

Condenser (Electrolytic) 30-2003 
Potentiometer (Interstation Noise 

Supp. Ckt.) 33-5015 
Resistor (Green -Black -Red) 5310 .20 
Resistor (Orange -Orange -Red) 7238 .20 

.15 
to 

Resistor (Brown -Green -Orange) 5718 
Resistor (Brown -Orange -Orange) 6450 

.40 

.35 

.16 
u Condenser 3903-L 

Resistor (Green -Black -Red) 5310 
.16 
.20 

Volume Control & "On -Off" Switch . 33-5013 
Condenser (External to ®) 06713 .45 
Tone Control 30-4028 
Condensers (Internal to ®) 

20 Filter Choke 32-7056 
Power Transformer (50-60v) 32-7058 
Condenser (Double) 3793-R .25 
Condenser (Electrolytic) 30-2011 

2.25 Condenser 6287-F .12 
.20 Condenser (Electrolytic) 30-2011 

Pilot Lamp (Station Selector) 6608 .12 
.18 Tube Shield 28-1107 .10 
.20 Four Prong Socket 7545 .08 
.20 Five Prong Socket 7546 .10 

Six Prong Socket 7547 .10 

.20 

.20 

Seven Prong Socket 27-6005 
Knob (large) 03063 
Knob (small) 03064 

.10 

.08 

.06 
NOTE: Model 17-121 uses a Type 80 tube in lieu of 5Z3; Power Transformer (50-60r') ® No. 32-7080; Resistors (Brown -Black -Orange) No. 

33-1024 in both ® and ®; Electrolytic Condensen ©s No. 6707 and ® No. 7464; Speaker "K-17"; Speaker Socket No. 7084; Speaker Cable L-1632 
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MODEL 17 
MODEL. 17A-122, 

17A-123 
Changes 
Parts List 

PHILCO RADIO & TELEVISION CORP. 

Model 11 

1. The Volume Control and "On -Off" Switch ® is replaced by Volume Control and "On -Off" 
Switch (Part No. 33-5023), having an overall value of 2 megohms. The movable element goes to 
as heretofore; the tap to the resistor ® mentioned under (2) below; the end nearest tap, to ground; 
and the opposite end to the .01 mfd. condenser mentioned in (3) . 

The 2nd I. F. Transformer ® has been superseded by a transformer which is identified by an 
orange dot on the metal bracket. This new coil possesses less turns on the primary, and the spacing 
is decreased between the secondary lugs. 

The part number of the transformer remains the same. 

Effective with current production, Toggle Switch (Interstation Noise Suppres- 

sion Circuit) ®, Part No. 42-1036, is superseded by Toggle Switch Part No. 3253, 

and two Part No. 9618 leads, in Model 17-123; by Toggle Switch Part No. 3253, one 

Part No. 9616 lead and one Part No. 9617 lead, in Model 17-121 and 17-122. The 

joint at the switch is protected by two pieces of sleeving. The list price of Switch, 

Part No. 3253, is 40 cents. 

The following additional list prices should be included in the Replacement Parts list: 
No. 
on Part 
Figs. Description No. 

List 
Price 

No. 
on 
Figs. Description 

Part 
No. 

List 
Price 

Qi Wave Band Switch 42-1035 $0.65 ® Filter Condenser Bank 30-4026 3.00 
s Antenna Transformer 32-1170 .70 +s Input Transformer 32-7057 2.25 
s Condenser 3615 -BC 
O Condenser (Double) 7296-E 
o Tunirg Condenser Assembly 31-1041 

.16 

.16 
3.75 

® Voice Coil and Cone Assembly .. 36-3061 
® Resistor (Wire -Wound) 33-3020 
® Voltage Divider Resistor (Wire - 

.75 

.30 

O 1st Detector Transformer 32-1171 .70 Wound) 33-3021 .16 
u Condenser (Double) 3615 -AP .18 ® Condenser (Electrolytic) 30-2003 .70 
t Compensating Condenser (Oscillator).04000-R .35 ® Potentiometer (Interstation Noise 
Is Compensating Condenser (High Freq.)04000-R .35 Suppressor Circuit) 33-5015 .80 
® Oscillator Transformer 32-1172 .75 ® Volume Control and "On -Off" Switch .33-5013 1.00 
0 Condt nser (Double) 8318-C .18 ® Tone Control 30-4028 .45 
G 1st I. F. Transformer 32-1173 .75 e0 Filter Choke 32-7056 1.85 
0 2nd I. F. Transformer 32-1174 60 ® Power Transformer (50-60 ..) 32-7058 5.00 

Conderser (Double) 8035-C .16 Condenser (Electrolytic) 30-2011 1.25 
® Switch (Toggle); (Inter -station Noise Condenser (Electrolytic) 30-2011 1.25 

Suppressor Circuit) 42-1036 .40 

No. on 
Figures Description 

Speaker Field, Assembled with Pot, (U-2) 

Part 
No. 

38-3088 

The following additional list prices snould be included in the Replacement Parts list: 

List 
Price 
$6.75 

N 
FIGURESGON DESCRIPTION 

PART 
No. 

LIST 
PRICE 

® Compensating Condenser 31-6001 $0.35 
® Compensating Condenser 31-6000 .40 
® Output Transformer 32-7052 1.50 

On page 2 of the Bulletin, at end of the Replacement Parts list, make Electrolytic Condenser ® 
read "No. 6706" instead of No. 6707. 

Models 17A-122 and 17A-123 
(25 cycle sets) 

Effective December 14, 1933, all production on these models will have the first electrolytic con- 
denser ¡,a part No. 30-2014 superseded by part No. 30-2067, no change in connections. (No. 30-2014 
is 8 mfd. 500 volt, and No. 30-2067 is 10 mfd. 15 volt.) 
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PHILCO RADIO & TELEVISION CORP. 
MODEL 18 
Schematic, Data 
Voltage, Socket 

PHILCO RADIO MODEL 18 is an eight -tube superheterodyne receiver. It is designed for operation upon alternating 
current. The frequency range is 520-4000 kilocycles, and the same superheterodyne circuit is used for the reception of 
standard broadcast, police broadcast, airport and aircraft, and amateur radiophone signals. A Type 78 tube is employed 
in the R. F. amplifier circuit, a Type 6A7 tube as a combination first detector and oscillator, a Type 78 tube for the inter- 
mediate frequency, and a Type 75 as second detector and first audio stage. A Type 42 acts as a driver (2nd A. F.), two 
Type 42's as triodes form the class "A" output, and a Type 80 acts as rectifier. The intermediate frequency is 260 kilocycles. 
The power consumption is 110 watts. 

78 Socket 

G2 
4/7,,s 6A7 Socket Ot .,. 

Terminal Arrangement of Tube Sockets Viewed From Under Side of Chassis 

80 Socket 

freso 

e^ 

4-m 

veis4ei bi QG 
llulll . 

)Wö C 

d 

. 

00001 

I 42 Socket 

*All the above values were obtained from the underside of the chassis, 
using test prods and leads with a suitable A. C. voltmeter for filament 
voltages and a high -resistance multi -range D. C. voltmeter for all other 
values. The Philco Model 048 All -Purpose Set Tester is highly recom- 
mended for this use. Volume control at maximum and station selector 
at 520 K. C. Readings obtained with a plug-in adaptor will NOT be satis- 
factory. 
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No. on 
Fig. Description Part No. 

® Resistor (10,000) 
(Brown -Black - 

Orange) 4412 

Wave Band Switch 42-1046 
Antenna Transformer 32-1253 
Resistor (70,000) 

(Violet -Black - 

Orange) 5385 

® Tuning Condenser 
Assembly 31-1110 

® Condenser (Double) 
(.05-.05) 3615 -AM 

O Resistor (Flexible 
Wire -Wound) (200) 
(Red -Black -Brown) 7217 

® Compensating Con- 
denser (Ant.; H. F.; 
Part of ®) ... . 

Condenser (.18) 4989 -AC 
Detector Transformer 32-1256 
Compensating Con- 

denser (Det.; Part 
of ®) 

Condenser (.05) 3615 -AA 
Resistor (2.0 meg ) 

(Red -Black -Green) 5872 

Resistor (50.000) 
(Green -Brown - 
Orange) 4518 

® Compensating Con- 
denser (Ose.; H. F.; 
Part of ®) ..... 

Oscillator Trans- 
former 32-1257 

Condenser (.0025) 7006 
Compensating Con- 

denser (Oso.; L. F.) 04000-R 
Condenser (.00011) 4519 
Condenser (Double) 

(.5-.15) 6287-M 
® Resistor (20,000) 

(Red -Black -Orange) 6650 
Q Resistor (20,000) 

(Red -Black -Orange) 6650 

MODEL 18 
Chassis view 
Alignment 
Parts List 

PHILCO RADIO & TELEVISION CORP. 

Fig. -2 Bottom View of Chassis, Showing Parts 

ADJUSTMENT OF MODEL 18 
Receivers are adjusted accurately before shipment from 

the factory. Complete instructions and suitable equipment 
should be available when any adjustments are undertaken. 
Your distributor is in a position to supply both. The 
Philco Model 048 All -Purpose Set Tester is thoroughly 
recommended for these adjustments. It includes an accu- 
rately calibrated signal generator. Adjustment of the 
compensating condensers essentially is the same as that 
outlined in Service Bulletin No. 120-C, "Adjusting Philco 
Superheterodynes." 

Reference to Figure 3 of the present Bulletin will give 
the electrical location of the several compensating con- 
densers in the Model 18 Receiver. Figure 2 will show the 

o 
o 
o 

8 

3 

List 
Price 

$0.24 
.70 
.65 

.24 

3.75 

.24 

.18 

.24 

.45 

.24 

.24 

.24 

.50 

.38 

.42 

.22 

.25 

.30 

.30 

No. on 
Fig. Description Part No. 

® 1st I. F. Transformer 32-1288 

Q Compensating Con- 
denser (1st I. F 
Primary) 04000-M 

® Compensating Con- 
denser (1st I. F. 

Secondary) 04000-X 
i) Resistor(2,500)(Red- 

Green-Red) 7775 

Q 2nd I. F. Transformer 32-1258 

® Compensating Con- 
denser (2nd, I. F. 
Primary) 04000-A 

® Resistor (.1 meg ) 

(White -White - 

Orange) 4411 

® Condenser (Double) 
(.00011-.00011) 8035-K 

Q Volume Control and 
"On -Off" Switch 33-5024 

Q Resistor (10,000) 
(Brown -Black - 
Orange) 4412 

@-a Resistor (240,000) 
(Red -Yellow -Yellow) 4410 

Q Condenser (.01) 3903-Z 

®-a Condenser (.05) 30-4020 

Q Resistor (1.0 meg ) 

(Brown -Black - 

Green) 4409 

® Resistor (.1 meg ) 

(White -White - 
Orange) 4411 

® Condenser (.09) 4989-N 

Condenser (.00011) 4.519 

Condenser (.015) 3793 -AB 
® Resistor (.5 meg ) 

(Yellow -White - 
Yellow) 4517 

® Resistor (.1 meg ) 
(White -White - 
Orange) 4411 

List 
Prise 

.45 

.19 

.19 

24 
.45 

.14 

.24 

.25 

1.00 

.24 

24 
.17 

.14 

.24 

.24 

.24 

.22 

.20 

.24 

.24 

Table 2 -Power Transformer Data 

Terminal 
A. C. 
Volts Circuit Color 

1-2 105-125 Primary White 

3-5 6.3 Filament Black 

6-7 5.0 Filament of 80 Blue 

8-10 760 Plates of 80 Yellow 

4 .... Center Tap of 3-5 Black -Yellow Tracer 

9 .... Center Tap of 8-10 Yellow -Green Tracer 

physical location of the compensating condensers under- 
neath and at the rear of the chassis. 

The intermediate frequency compensating condensers 
should be adjusted first. The intermediate frequency is 
260 kilocycles. These compensating condensers are situated: 
-(a) 1st I. F. PRIMARY -Q, underneath chassis. Access 

from above through hole in sub -base, back of the Tuning 
Condenser Assembly ®. Shield covers the hole and may 
be removed by prying with a screw driver. 

(b) 1st I. F. SECONDARY-@, at rear of chassis, be- 
neath the two vertically mounted electrolytic condensers 
® and Q. Accessible from rear of chassis. 

(c) 2nd I. F. PRIMARY-®, underneath chassis. Ac- 
cessible from above through hole in chassis sub -base, in 
front of Type 42 (Driver; 2nd A. F.), and to right of 

. Type 75 tube. The shield can be removed as under (a). 
The "OSC.; H. F." Q, the "DETECTOR" Q, and the 
"ANT.; H. F." ® compensating condensers are then ad- 
justed, in this sequence. The signal generator is set at 
1500 K. C. for ®; at 1400 K. C. for 11 and ®. These are 
mounted upon the Tuning Condenser Assembly ®. ® is 
mounted upon the condenser section nearest front. 

The "OSC.; L. F." Q compensating condenser, located at 
rear of chassis is adjusted next; with the signal generator 
set at 600 K. C. It is accessible from rear of chassis. 
The Tuning Condenser ® should be "rocked" while the 
"OSC.; L. F." adjustment is made. 

The "Push -on Button" shields should be replaced over 
Q and ® after the adjustments are finished. 

No. on List 
Fig. Description Port No. Pries 

® Filter Condenser 
(Electrolytic) (A= 
1.0 mid.; B=1.0 
mid.; C=2.0 mid. 30-2029 1.0) 

® Resistor (50,000) 
(Green -Brown - 
Orange) 4518 

Q Condenser (.006) 304024 
Q Input Transformer 32-7114 

Resistor (10,000) 
(Brown -Black - 
Orange) 3524 

Q Condenser (.01) 3903-P 

QQ Output Transformer 32-7078 

® Voice Coil and Cone 
Assembly 02625 .66 

Q Speaker Field Coil 
and Pot Assembly 
(H-13) 36-3104 

® Resistor (Wire - 
Wound) (6,500) 33-3033 25 

Q Voltage Divider Re- 
sistor (Wire -Wound) 33-3034 

Filter Choke 32-7115 
® Condenser (25) 6287-N 
Q Condenser (Electro- 

lytic) (8.0) 6706 1.80 
Q Condenser (Electro- 

lytic) (8.0) 30-2025 1.15 

® Condenser (Electro- 
lytic) (10.0) 30-2003 .84 

® Power Transformer 
(5060 ---) 32-7111 5.75 

© Condenser (Double) 
(.015-.015) 3793-R 

Q Tone Control 30-4073 
® Condensers (Internal 

toe 
® Condenser (External 

to Q) 3815-G .19 

st Resistor (32,000) 
(Orange -Red - 
Orange) 33-1026 .30 

.24 

.36 

1.75 

.24 

.24 

125 

.20 
1.50 
20 

.30 

.55 

No. on U.S 
F18. Doserlpdon Part No. Price 

Q Resistor (50,000) 
(Green -Brown - 

Orange) 4.518 .24 

sa Shadow TuningMeter 6497 2.70 
Pilot Lamp (Partof 

Shadow Tuning 
Meter) .... .... 

Q Pilot Lamp (Station 
Selector) 6608 .14 

Shield ("Push -on 
Button") for sub- 
base boles; over 
and ® Compen- 
sating Condensers. W-775 per C 1.50 

Tube Shield 28-1107 .12 

Four -prong Tube 
Socket 7544 .07 

Six -prong Tube Socket 7547 .12 
Seven -prong Tube 

Socket 27-6005 .12 

Speaker Socket 4957 .10 

Dial Scale (Station 
Selector) 27-5013 .20 

Mounting Bolt 
(Chassis) W-567 per C 2.88 

Mounting Washer 
(Chassis) 5189 .04 

Mounting Washer 
(Chassis) 5058 per C .82 

Knob (large) 03063 .10 

Knob (small) 03064 .07 
Bezel 6418 .24 

Model 18- Code 121 only 
Speaker (K-17) Out- 

put transformer 32-7078 1.25 
Speaker (K-17) Voice 

Coil and Cone As- 
sembly 36-3020 .48 

Speaker (K-17) 
Speaker Field and 
Pot Assembly 383104 

Speaker Socket Hole 
Cover 7084 per C .90 

Speaker Cable L-1632 24 
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Model 14 

MODEL 14, 14-121 
Changea 
MODEL 18 
Changes 

Part Numbers of knobs and bezel used on 14 -MX cabinet are as follows: 
Knob (large -black) 27-4051 
Knob (small -black) 27-4052 
Bezel 27-4092 

Effective with Run Number 2, Condenser e, Part No. 3903-Z, (.01 Mfd.) is superseded by Con- 
denser, Part No. 4989-AJ, (.09 Mfd.); also, Resistor ®, Part No. 4411 (.1 Meg.; White -White -Orange) 
is superseded by Resistor, Part No. 4517 (.5 Meg.; Yellow -White -Yellow). 

In Run No. 2, Model 14-121, Tone Control O Part No. 06698 is superseded by Part No. 30-4041; 
Resistor Part No. 4411 by Part No. 4517 in both ® and (Da positions; Resistor Part No. 6984 8 by 
Part No. 5310; By-pass Condenser Part No. 4989-T ® by 4989-K; and By-pass Condenser Part No. 
3903-P ® by Part No. 3615-BJ. The leads from the Volume Control are NOT twisted. 

Model 14-121 

Twin speakers (H-7 and K-12) in this model were superseded by speaker "U". This speaker 
("U" type), Part No. 36-1017, has a field coil D.C. resistance of 6500 ohms and a D.C. resistance 
of 2 ohms in the voice coil. The Speaker Field assembled with Pot ("U") is Part No. 36-3074. The 
Voice Coil and Cone Assembly is Part No. 36-3061. The Output Transformer is Part No. 32-7051, 
and has a D.C. resistance in primary of 680 ohms; in secondary, .2 ohm. 

With Run number 1-X, Tuning Condenser Assembly © will be changed to Part No. 31-1048, 
superseding Part No. 31-1011. In this substitution, three of Part No. 29-6060 spacers and three of 
Part No. W-729 mounting bolts are used. 

Model 18 

Effective with Run Number 4, Condenser @, Part No. 7006, (.0025 Mfd.) is superseded by Con- 
denser, Part No. 30-1026,-same capacity. 

This additional list price should be included in the Replacement Parts list: 
No. on List 
Figs. Description Part No. Price 

Speaker Field Coil and Pot Assembly (H-13) 36-3104 $2.25 
[Code 121] Speaker Field and Pot Assembly (K-17) 36-3104 2.25 
NOTE: The above list price is effective September 15, 1933. 
ALL PRICES CONTAINED IN SERVICE BULLETIN NO. 172 (MODEL 18) WERE THOSE 

EFFECTIVE SEPTEMBER 15, 1933. 

Compensating Condenser Identifications 
Cellulose paint spots on the bottom of compensating condensers will identify tluvn as follows: 

Part No. 31-6000 Capacity 350-600 Mmf. No Spot 
Part No. 31-6001 Capacity 100-145 Mmf. Red Spot 
Part No. 31-6002 Capacity 145-190 Mmf. Green Spot 
Part No. 31-6003 Capacity 50-125 Mrnf. Yellow Spot 
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MODEL 19 - 128 
Socket layout 
Voltage, Data 

PHILCO RADIO & TELEVISION CORP. 

Model 19 (code 128) 
PHILCO RADIO MODEL 19 is a superheterodyne designed for operation upon alternating current. 

It uses the high -efficiency, multiple -function 6.3 volt tubes which give the performance of a set using 
several more than the six tubes the Model 19 actually employs. Model 19 has Automatic Volume Control, 
Shadow Tuning, Four -point Bass -Compensating Tone Control, and Pentode Output. The Receiver covers 
a frequency range from 550 to 3260 kilocycles,-which includes all standard broadcast stations, police 
stations, airport and aircraft, and amateur stations. The tubes, and their uses in the several circuits, are: 
R. F. Stage, Philco Type 44; First Detector and Oscillator, Type 36; Intermediate Frequency Stage, 
Type 44; Second Detector, Type 75; Output Stage, Type 42; and Rectifier, Type 80. The intermediate 
frequency used in adjusting the superheterodyne circuit is 260 kilocycles. The power consumption of 
Model 19 (Code 128) is 70 watts. The receiver has an undistorted output of 5 watts. 

Table 1-Tube Socket Dáta* 
A. C. Line Voltage, 115 

F FILAMENT 

P PLATE 

z, 

36 44 

SG SCREEN GRID 

CG CONTROL GRID 

K CATHODE 

DP DIODE PLATE 

Fig. 1-Tube Socket Locations, from Underside of 
Chassis. 

Table 2-Power Transformer Data 

Terminal A.C. Volts Circuit Color 

1-2 120 Primary White 
3-4 6.3 Filaments Black 
6-7 5.0 Filament of 80 Blue 
9-10 746 Plates of 80 Yellow 

5 ... Center Tap 
of 3-4 

Black -Yellow Tracer 

8 ... Center Tap 
of 9-10 

Yellow -Green Tracer 

e 

PHILCO MODEL 048 ALL-PURPOSE SET TESTER 
IS HIGHLY RECOMMENDED FOR ALL TESTS OF 
MODEL 19. 

44 and 36 Sockets 75 Socket 

Circuit RF De' IF 
2nd 

t 
Out- 

Rectifier 

Type Tube 44 36 44 75 42 80 

Filament Volta-F to F 6.3 6.3 6.3 6.3 6.3 5.0 
Plate Volts-P to K 215 215 215 175 235 350/Plate 
Screen Grid Volta-SG to K 95 90 95 245 
Control Grid Volta-CG to K.. .3 9.0 .3 .3 2.2 
Cathode Volta-K to F 4.4 9.5 4.4 
Diode Plate Volts-K to DP... .2 

*The filament voltage values in Table i were obtained with an A.C. voltmeter; all the 
other values were obtained with a With -resistance, multi -range D.C. voltmeter. The 
readings were taken from the underside of the chassis,-with test prods and leads. 
The PHILCO MODEL 048 ALL-PURPOSE SET TESTER is especially useful in 
taking these readings, and is highly recommended for this and many other tests of 
Model 19. When the above values were obtained, the Station Selector was set at the 
low frequency (MO K.C.) end of the scale; the Volume Control was at maximum (all 

he way to the right). 
Readings will NOT be reliable if taken with a plug-in adaptor. 

CAUTION: DO NOT CONNECT THE CHASSIS TO 
THE POWER SUPPLY UNLESS THE SPEAKER IS 
CONNECTED TO THE CHASSIS AND ALL THE 
TUBES ARE IN PLACE. 

Table 3-Resistor Data 

Numbers on 
Figures 2 and 3 

Resistance 
(Ohms) 

Ratier 
(Watts) 

COLOR 

Body Tip Dot 

1 10,000 H Brown Black Orange 
7* 300 3fi Violet Black Brown 

10 15,000 35 Brown Green Orange 
19 2 meg. H Red Black Green 
23 50,000 35 Green Brown Orange 
27 70,000 H Violet Black Orange 
28 70,000 H Violet Black Orange 
30 250,000 h, Red Yellow Yellow 
36 2,900 3í Red White Red 
39 10,000 h Brown Black Orange 
43 1 meg. 34 Brown Black Green 
45 100,000 h White White Orange 
46 2,000 1 Red Black Red 
49 1,000 1 Brown Black Red 
50 15,000 2 Brown Green Orange 
51 13,000 1 Brown Orange Orange 

521 1263, 21 
I 

1.7,.14 - - - 
*Wire wound flexible 

42 Socket 

Mire wound porc. tube 

80 Socket 

Terminal Arrangement of Tube Sockets Viewed From Under Side of Chassis 

December, 1933 
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EDEL 19- 128 
Chassis view 
Trimmer notes 
Adjustment 
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PHILCO RADIO & TELEVISION CORP. 

® 27 28 ® OC) Q 29 39 

2s ® ® @S@ ® 

'TYPE 75 
2"o:DET.8t 
IsT. A.F. 

rYP d«"Te 

I. F. 
PTi3 S 

Isr., DET. OSC. 

II 46 38 59 © 
19 10 14 36 O 

Fig. 3-Bottom View of Chassis, Showing Parts. 

Condenser (.05 mfd.) ... 30-4123 .35 

Resistor (10,000 ohms) 4412 .25 

Volume control 33-5000 1.45 

30-4124 .25 

®®®®®®®®, QQ Condenser (250 mmf.) 5858 .35 
® Condenser (.01 mfd.) 

r 

IST I.F. 1ST l.E 

PRIMARY SECONDARY 

2ND I.F. 
PRIMARY 

Fig. 4-Rear of Model 19 Chassis, showing location of 
Compensating Condensers 

NOTE:-I. F. Frequency of Model 19 is 260 K.C. 

® 
g óó 

ti 

ce 

.. x d mm 
.51 _ó á á ó 3 á á 
P.'t+ÚÚP:ÚÚEH 
®©®®0®®®® 

N - G § 

HIGH DETECTOR ANTENNA 
FREQUENCY 1400 N.C. 1400 KC. 

1400 K.C. 

.3M 

LOW 
FREQUENCY 

Fig. 5-Top View o1 Chase's showing Comp. Cond. mtd. 

on Tuning Condenser, Model 15, oleo Low Freq. Compen- 

sating Condenser. 

ADJUSTMENT OF MODEL 19 
COMPENSATING CONDENSERS 

The compensating condensers of Philco Model 19 are adjusted in essentially the same 

manner described in Service Bulletin No. 120-C "Adjusting Philco Superheterodynes. 
The method should be understood thoroughly before any adjustments are attempted. 

These receivers are adjusted accurately before they are shipped from the Factory. 
If re -adjustment is required, it is necessary usually only to re -align the intermediate 
frequency compensating condensers. Figures 3 and 4 show the location of these com- 

pensating condensers The intermediate frequency is 200 kilocycles. 

An accurately calibrated signal generator is required for these adjustments. The 
PHILCO MODEL 048 ALL-PURPOSE SET TESTER includes a precision signal generatorom- 

ended. Your Distributorcan supplyies 
from 

05 t Model 048 
cles to 

Set Tester, and cankilocycles. 

It 
rgiveyou 

complete instruction in the adjustment of Model 19. 

If re -adjustment of the intermediate frequency circuits is not sufficient to restore 

sensitivity, the high frequency and low frequency compensating condensers are re -aligned 
as described in the following paragraphs. Figure 5 shows the location of these com- 

pensating condensers. 
The OSC; High Frequency compensating condenser is adjusted at 1400 kilocycles,- 

with the signal generator of the Model 048 Set Tester set at that frequency. Next 
the Detector and Antenna Condensers, located on the tuning condenser assembly, 
should now be adjusted, with the signal generator still operating at 1400. 

The last adjustment is that of the low frequency (LF) compensating condenser 
which is accessible from above through the hole in chassis alongside the tuning condenser 
assembly. This adjustment is made with the signal generator set to give a 700 K.0 
signal. 

A final re -setting may be made of the H.F. condenser (signal generator at 1400) 

the maximum peak of compensation is desired. 
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Models 38 and 38-A 
The Philco Models 38 and 38-A are battery -operated five -tube super- 

heterodyne receivers. Model 38 is designed for use with a two -volt 
storage battery for filament ("A") supply; Model 38-A for use with dry 
"A" battery,-in conjunction with a Type 6 ballast tube. The fre- 
quency range is 520 to 2470 kilocycles, and a wave -band switch permits 
the selection of either the standard broadcast or police and amateur 
radiophone signals. Models 38 and 38-A possess receiver chasses that 
are identical. When shipped, Model 38 has a shorting jumper across 
the filament contacts of the Type 6 Ballast Tube socket. This should 
not be disturbed as long as the receiver is operated upon the storage 
battery. Removal of it will open the filament circuit. The Model 38-A, 
-in addition to its complement of five tubes,-is equipped with a Type 
6 ballast tube which must be used with the receiver operating on dry 
"A" battery. A 30 -ohm resistor is used across the filament of the Type 
6 ballast tube. 

The Models 38 and 38-A employ a Philco Type 15 tube as detector - 
oscillator, a Type 32 tube for the intermediate frequency amplifier, a 
Type 32 as second detector, a Type 30 tube for the first audio frequency 

Table 1-Tube Socket Data* 
CIRCUIT Da. -Ore I. F. Da. Á F. Oui.ut 

TYPE TUBES 15 32 32 30 19 

Filament Volts-F tu F 1.9 1.9 1.9 1.9 1.9 

135 
Plate Volts-P to F (P to K) 135 40 135 135 

67 
Screen Grid Volta-SG to F. (SG to K) 67 25 . . 

4. T 
Control Grid Volts-CG to F (CG to K) .15 .15 .15 3(Gno d.) 
Cathode Volts-K to F 5 . 

'The above values were obtained from the underside of the chassis using test 
prods and leads, with a high -resistance multi -range D. C. voltmeter. The Philco 
Model 048 All Purpose Set Tester is highly recommended fur all tests of this 
character. Receiver volume control at maximum: station selector at 520 kilocycles. 
Readings taken with a plug-in adapter will nut be satisfactory. 

TYPE 32 
211°DETECTOR. 

TYPE SO 
I ST. 1 F 

24 

11 TYPE 32 
F. 

TYPE 15 
DET.-01.C. 

MODEL 38, 38..A 
Chassis view,Data 
Socket layout 
Alignment 

stage, and a Type 19 tube as output (class "B" amplifier). These are 
the Philco low -current drain two -volt tubes. 

The Model 38 is designed to be used with the Philco Type 172-R 
two -volt storage battery and Philco Type "P-962" "B"/"C' battery; 
the Model 38-A with the Philco Type "P-166" dry "A" battery and 
Philco Type "P-962" "B"/"C" battery. 

The filament ("A") supply should never exceed two volts at the tube 
socket terminals of either Model. The Type 6 tube acts as a voltage - 
regulator, and maintains a constant "A" potential to the filaments of 
the Model 38-A. The filament current drain upon the "A" battery is 

720 milliamperes. The "B" battery current drain varies between 8 and 
12 milliamperes,-at 135 volts. The intermediate frequency of the 
superheterodyne circuit is 460 kilocycles. 

Me 

TYPE U 
TINE 

ON'OPP MrtCN WINE SAND STATION 
MATES \ElECT00. 

VOLUME CONTaOL 

! 

TYPEIO 
TvaE 

GRVUNO ANTENNA TINE' rTuai 

Flg. 1 --Top View of Chassis, Showing Tube Locations. 
NOTE: Model 38 doer not use Type 6 tube. 

/ \ 00 

UCri AY OO 
SOC 

EAKEET 
o rtvúc 

Fig. 2-Bottorn View of Chassis, Showing Parts. 

Adjustment of Models 38, 38-A 
These receivers are adjusted accurately before 

shipment from the factory. Adjustments of the 
compensating condensers with which the receivers 

are equipped should be undertaken only when 
proper equipment is available, and full instructions 
are at hand. Your distributor can supply both. The 
Philco Model 048 All -Purpose Set Tester is recom- 
mended. It contains an accurately calibrated signal 
generator. 

The adjustment of the compensating condensers 
is similar to the method described in Service 
Bulletin No. 120-C. 

The location of the compensating condensers may 
be learned by referring to Fig. 3 of the present 
bulletin for their electrical location in the circuit; 
to Fig. 2 of this bulletin for the physical location of 
the compensating condensers underneath and at the 
rear of the chassis. 

The intermediate frequency compensating con- 
densers first should be adjusted. These condensers 
are identified as to, (g, ®, and ts; they are 
situated at the rear of the chassis, and are shown in 
Fig. 2. They are accessible from the rear of the 
chassis. The intermediate frequency is 460 K.C. 

The H.F.; Ant. (Broadcast) (i] and H.F.; Ose. Qa 
compensating condensers are situated upon the 
tuning condenser assembly, and these should next 
be adjusted. Qs is mounted upon the section 
nearest the front. Both are accessible from top of 
chassis, as is the H.F.; Ant.; (Police) QQ , which also 
should be adjusted at this time. Q is reached 
through an opening in the chassis sub -base, to the 
rear and left of the tuning condenser, facing front 
of chassis. 

Next, the L.F.; Ant.; (Police) © and L.F.; Ose. 
14 are adjusted. © is accessible through an open- 

ing in the chassis sub -base, to the right of QQ and 
behind the tuning condenser. a is situated along 
the rear underside of the chassis, and is accessible 
from chassis' rear. 

Following the adjustments outlined above, the 
I.F. compensating condensers should finally be 
re -trimmed. 
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Sohematio,Changes 
Parts List 
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See Index for Changes 

3I .I 
0.1 µf 0.5 t 0.25 0.5 0.15 t 

TTITT 
20 INTERNAL NNECTIONS 

FILTER CONDENSER BANK 

August, 1933. 

SG 

Fig. 3 -Schematic Wiring Diagram 

CG 

SG 

i5 SOCKET 

F F 

32 SOCKET 

IF PEAK 460 KC. 

F F 

30 SOCKET 

P P 

F F 

99 SOCKET 

REPLACEMENT PARTS FOR MODELS 38 AND 38-A 
No. on 
Figs. Description 

® Volume Control 
® Wave -Band Switch 

Antenna Transformer 
Tuning Condenser Assembly 
Condenser (.00041) 

Compensating Condenser (Ant.; L.F.; Police) 

Compensating Condenser (Ant.; H.F.; Police) 

ga Compensating Condenser (Ant.; H.F.; Part of ®) 
e Compensating Condenser (Oso.; H.F.; Part of ®) 
1s Compensating Condenser (let. I.F. Primary) 
u Condenser (.0014) o Resistor (6,000) (Blue -Black -Red) 

(4) Oscillator Transformer 
ti Compensating Condenser (Ose.; L.F.) 
is 1st. I.F. Transformer 
re Compensating Condenser (let. I.F. Secondary) 
r7 2nd. I.F. Transformer 

(DI Compensating Condenser (2nd. I.F. Primary) 
15 Compensating Condenser (2nd. I.F. Secondary) 

® Filter Condenser Bank 
21 Resistor (.5 meg.) (Yellow -White -Yellow) 

® Condenser (.00025) 
®A Condenser (.00025) 

® Resistor (10,000) (Brown -Black -Orange) 

Part 
No. 

List 
Price 

No. on 
Figs. Description 

Part 
No. 

List 
Price 

334017 24 Condenser (.01) 3903-Z 10.14 

42-1039 Resistor (.25 meg.) (Red -Yellow -Yellow) 4410 .20 

32-1208 e Resistor (.5 meg.) (Yellow -White -Yellow) 4517 .20 

31-1078 27 Resistor (.1 meg,) (White -White -Orange) 4411 .20 

30-1000 50.20 ® Input Transformer 7233 1.50 

04000-S .25 ® Condenser (.002) 7298-C .12 

04000-X .16 ® Output Transformer 2565 1.40 

1) Voice Coil and Cone Assembly (KR -2) 36-3014 

g2 Resistor (.5 meg.) (Yellow -White -Yellow) 4517 .20 

04000-A .12 sa Switch ("On -Or; Battery) 42-1040 

7007 .25 4+ Pilot Lamp (Station Selector) 5316 .30 

7352 .20 Resistor (30 ohm) [(Used acmes Type 6 ballast tube fila- 

32-1209 ment; Model 38-A, only)I 7155 .20 

04000-S .25 Shorting Jumper (Model 38; across filament terminale; 
32-1251 Type 6 tube socket) 28-8061 

04000-A .12 Tube Shield 28-1107 .10 

32-1252 Four -prong Tube Socket 7545 .08 

04000-A .12 Five -prong Tube Socket 7546 .10 

04000-A .12 Six -prong Tube Socket 7547 .10 

03915 1.10 Speaker Socket 4957 .08 

4517 .20 Battery Cable Assembly (including multi -plug) 38-5265 ... . 

3082 .20 Station Selector Dial -scale 274019 .... 

3082 .20 Kuob (large) 03063 .08 

4412 .20 Knob (small) 03064 .06 

Effective with Run Number 3, 1st I. F. Transformer rs, Part No. 32-1251, is superseded by Part 
No. 32-1290; 2nd I. F. Transformer n, Part No. 32-1252, is superseded by Part No. 32-1291; Resistor 
®, Part No. 4t12 (10,000 ohms; Brown -Black -Orange) is superseded by Resistor, Part No. 4516 
(25,000 ohms; Red -Green -Orange); Compensating Condenser (2nd I. F. Primary) ta, Part No. 04000-A, 
is superseded by Compensating Condenser, Part No. 04000-J. 

Compensating Condensers to and m are reversed, with respect to wiring into the circuit. They 
are of the same capacity and the change is therefore physical only. (Run Number 3). Wave -Band 
Switch ® is rotated 180 degrees away from former position. The new position brings lug end nearest 
to sub -base. (Run Number 3). 

In Run Number 4, Volume Control ® is rotated 90 degrees in a clockwise direction, looking from 
front of chassis. 
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MODEL 44 
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Sooket layout 

Model 44 
PHILCO MODEL 44 is a six -tube superheterodyne broadcast and short wave receiver. It operates on alternating 

current. The intermediate frequency is 460 kilocycles. The receiver has automatic volume control. A four -point wave- 
band switch covers the following ranges: 

(1) 520 K.C. to 1500 K.C. (3) 4.0 M.C. to 11.0 M.C. 
(2) 1.5 M.C. to 4.0 M.C. (4) 11.0 M.C. to 23.0 M.C. 

The radio receiver uses the high -efficiency 6.3 volt tubes. A Philco Type 6A7 dual-purpose tube is used as Detector - 
Oscillator; a Type 78 is used for the 1st I.F. stage, a Type 78 for 2nd I.F., a Type 75 as 2nd Detector and 1st A.F., and 
a Type 42 as output. The Rectifier is a Type 80 tube. The power consumption of Model 44 is 65 watts. 

Table 1-Tube Socket Data*-A. C. Line 
Volts, 115. 

CIRCU(T 
Det. 
Ose. 

1st 
I.F. 

2nd 
I.F. 

2nd 17et. 
and 

let A.F. 

Out- 
put 

ReeN- 
Br 

TUBE TYPE BA7 78 78 75 42 80 

Filament Volta-F to F 6.3 6.3 6.3 8.3 6.3 5.0 

Plate Volta-P to K 260 280 255 165 250 350 

Screen Grid Volts SG to K (Type 
6A7-G-3-5 to K) 50 85 85 ... 260 

Control Grid Volts-CG to K 
(Type 6A7-G-4 to K) .4 .4 .35 .2 .5 

Cathode Volta-K to F 2.2 2.1 1.9 0 0 

Type 8A7-G-1 to K 20 .. 

Type 6A7-1-2 to K 168 

The values in Table I were got en with an A.C. voltmeter for filament voltages 
and a high -resistance D.C. voltmeter for all others. The values were gotten from 
the underside of the chassis with teat prods and leads. The PHILCO MODEL 
048 ALL-PURPOSE SET TESTER IS RECOMMENDED FOR THIS USE. 
The Volume Control was at maximum (all the way to right) and the Station Selector 
was adjusted to 520 K.C.,-(with Wave Band Switch all the way tc left),-when 
these readings were taken. NOTE: Values obtained with a plug-in adaptor will 
NOT be reliable. 

DO NOT ATTEMPT TO ADJUST 
COMPENSATING CONDENSERS 
MOUNTED ON SECTIONS 3 AND 
4 OF TUNING CONDENSER. (FIG. 2). 

l3 
BA7 Socket I _G4 I F 

,./t-ë.G4,4A...._ 

I ST, I.F. PRIMARY 

I cT_ I. F. SECONDARY 

250.. l. F 
A.T-. SCAEr W 

ecoNE.w- 

3an..I.F, 
CRi NARY - SERE W 
SECONDARY -NOT 

Table 2-Power Transformer Data 

Terminal A.C. Volts Circuit Color 

1-2 105-125 Primary White 

3-5 6.3 Filaments Black 

6-7 5.0 Filament of 80 Blue 

8-10 680 Plates of 80 Yellow 

4 Center Tap of 3-5 Black-Yellow Tracer 

9 Center Tap of 8-10 Yellow-Green Tracer 

TONE WAVE SAND STATION VOWNEEOIfIAOI 
COMM. same 

WAVE TRAP 

-ANT.; RANGE 4 
(Do NOT AOduäT) 

CANT. ; RANGE 1 
(Oo NOT ADJUST) 

+-OSC.; RANGE 3 

-OSC.;RANGE 4 

VOLUME CONTROL STATION WAVEBAND TONE 
AND ON-OFF SWITCH SELECTOR SWITCH CONTROL 

FIG. 2-Position of Compensating Condensers Reached from Above Chassis 

78 Socket 

./ 
I CG' I 75 Socket 
I 

Sfa., 4'6 
P 1 I K42 Socket 

#P 

Terminal Arrangement of Tube Sockets Viewed From Under Side of Chassis 

80 Sockel 
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