
!-'11TUL) TUtiPj.
A number of tubes, particularly the Pentode, are being returned to us
marked "Gassy". Investigation shows that these tubes are not gaseous.
In fact, they are extremely good and when placed in a radio set will
give excellent performance. A violet glow around the inside of the
glass is mistaken for a gaseous glow between the filament and plate,
which characterizes a gassy tube.

73RVICE rAp-JAL.
We have endeavored to supplytall service departments with a sufficient
number 01 all types or service manuals in oraer to assist in tracing
trouble. If the Service 7nager will send a post card to this office
telling us of any manual or informn.tion he may require, we will be
glad to send it to him.

CHASSIS CUTTING OUT.
A number of chassis have been returned to us marked "Cutting out".
In ninety per cent of the cases we have found this trouble tc be in
the tubes. The way this defect can be determined is for you to take
a regular PHILCO Balancing wrench and tap all the -tubes. However,
it is best for you to wait until the tubes are all hot and. then tap
each one separately. When you strike the correct tube it will make
a scratchy noise in the speaker proving that this tube has loose
elements which cause the set to cut out.

Please cooperate with us by filing this bulletin for future reference.

GOODLIN RADIO CO. INC.
L. Young, Service Manager

,
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We are planning to issue a Service Bulletin each week covering
problems encountered in the servicing of PHILCO receivers. We hope
that these letters will be given to the Service Manager in order that
they may have first-hand information.

PHILCO rEws.
e would 11Ke LO Call your abUtnU10/1 60 Wit,' io a

news bulletin issued by the Philadelphia Storage Battery Company and
mailed directly from Philadelphia to your store. This bulletin con-
tains a wealth of information on a service page which is located on
the last page. For instance, in the November issue of the Philco
News there are a number cf questions and answers about radio, par-
ticularly about Philco. Customers have possibly asked you many of
these questions and you have wondered yourself about many others.
Read them all carefully for they will help you do a better selling job.



this special model when operating from an aircell battery.

AUDIO HOWL IN YODEL #70
A few cases of audio howl in the Model #70 have been called to our
attention. If the snipping screws have been loosened so that
the chassis is floating on its rubber support the howl will be
eliminated. However, in some cases if this howl continues, the
condition can usually be eliminated by placing a metal sheet shieL,
over the detector tubes, or tightening the screws that hold the
speaker in the cabinet.

We would like to have you beer in mind that it is necessary to
loosen the chassis screws on all of the Philco radio sets.

INSULATING FILTER CHOKE WIRE IN MODELS #70 and #90.
A few reports have been received from certain territories where
damp weather prevails of electrolysis action on the installation
of the wire between the filter choke and one of the electrolitic
condensers in the models 70 and 90. The action which takes place
causes the installation to break down. It does not produce a
direct short circuit, hut does cause sufficient leakage to produce
abnormally low operating voltages in the receiver. In the cases
where this condition is found the wire should be unsoldered, and
covered with spaghetti installation, part #7167, and reconnected.
All model 70 and 90 receivers now being shipped from the factory
have a heavy rubber insulating wire on this connection.

GOODLIN RADIO CO. INC.
L. ''("p)g, ervice Manager

T Tine ,
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WEEKLY SERVICE BULLETIN #2
(printed in the interest of the Radio Dealer)

PHILCO MODEL 35 AND 35B BATTERY RECEIVL,ES.

It is important that our dealers understand the difference between
the Model 35 and 35B.

The Model 35 comes to you complete with tubes, B and C batteries
and a Philco two -volt storage battery.

The Model 35B includes a standard Philco battery chassis complete
with tubes, B and C batteries, but does not include any A battery.
There is no pilot light in this model 35B. A special resistor
Philco part #5792 is supplied with this model. The model 35B is
for use with an aircell battery. It is essential for you to use
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rill ruin the hand. Unscrew the nut which holds the hour and the minute hand in
place, and lift these from their shaft. Remove the wood screws which hold the
operating unit to the mounting board, and lift the unit from the board.

When reassembling V -e new unit, first place Cle hour hand cn its shaft, replace
the minute hand and tighten with the nut. Insert a rod through.the center hold
in the back of the clock until it touches the end of the rotor shaft. Resting
the rod on a solid surface, gently tap the second hand in place.

nr irnmmr ow 7n Alm on.

Sometimes the fixed condenser that shunts the trimmer assembly for the Low fre-
ouency will open and not Live enough capacity. This trimmer is ;t442 on service
bulletin 456 and '37 on service bulletin #85, and 410 on bulletin 457. The ca-
pacity is .0007 in each case. Replacement of this condenser will repair set
Providing that the trimmer has not been turned. Otherwise it will have to be re-
balanced.

LOCATING OPEN CONDENSER AND RESISTOR.

If the service man will build up a .01 condenser and 250.000 resistor with a
switch and test leads so that either can be used and follow through the set, sub-
stituting the parts in the set with the condenser or resistor across the test
leads, it rill help greatly in locating the defective part. Of course the set
must be hooked up complete and volume on. If more capacity and resistor values
Are at hand, a very neat testing set can be arranged.

GOODLIN RADIO CO. IC.
L. Young, Service Manager

J .e.J./
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WEEKLY SERVICE BULLETIN 43
(Printed in the interest of the Radio Dealer)

MODEL 570 GRANDFATHER CLOCK.

The model 570 takes the same radio equipment as the model 70. It contains in
addition, the electric clock, connected to the double outlet receptacle at the
back of the cabinet.

The electric clock should never require any attention providing it is permanently
connected to a live current outlet of 115 volt sixty cycle. The nlnnk

if the current is interrupted at any time, and must then be started and set again
by hand.

If for any reason the clock does not operate correctly, do not attempt to repair
the operating unit, but replace it with another unit, and return the defective one
to us. The unit is fastened to a mounting board, and the entire assembly is then
fastened to the face and cabinet rith large mounting screws. To remove the unit,
first remove the assembly including the clock plate. Remove the second hand by
means of a standard clock hand puller, which can be obtained from any Jewelry store
nn not Attpmnt to romnyn thrn Qnpnna hnnA 1w nnlrina n crumnrm A, -;.row }1,4e.



Ordinary head phones can be installed across the voice coils on all Philco sets,
and if necessary to turn the regular speaker off when the phones are used a
switch can be installed in the voice coil and stop the speaker.

Then more volume is desired for a Magnetic speaker, it can be installed on the
other side of the output transformer, that is the other side from the voice coil.
The first thing necessary is to remove the speaker cone, which is removed by
taking out all the screws that hold the output side rim on the shell, and also the
scrnas in the center of the crane. Re careful in removing the cone. as it is very

easily damaged. The two wires that go to the voice coil must be unsoldered before
the cone will be free. While the speaker is torn down, solder a wire about four
inches long on each post of the transformer, so that you may connect a capacity of
about 01 to G5 in each side on the outside after you have assembled the speaker
again. Run the other side of the condenser to the magnetic speaker.

There has been a few complaints of speaker rattle, which can be easily overcome
by -Jsing some fast drying glue on the joints that attach the voice coil to the
cone. All that is necessary is to remove the cone from the speaker filling these
nrAnke Ana ininfa anti t.hcn nannmMino }Inn ananIrnr_ in nAo PAQAQ nnf. of tan. wp

have found that this trouble can be corrected in this manner.

LY:TD

GOODLIN RADIO CO. INC.
L. Young, Service Manager
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WEEKLY SERVICE BULLETIN #4
(printed in the interest of the Radio Dealer)

ATVUSTMENT OF MODEL 4 SHORT WAVE CONVERTER.

The short wave converter is accurately adjusted at the factory prior to the ship-

nIsilt. Under no circumstances are the compensating condensers to be adjusted in
the field. The adjustment is extremely critical, and requires special oscillator
ccuipment which we have here at our store. If the receiver requires adjustment,

It should be returned to us.

NOISE IN SET WHEW TAPPED.

Sometimes the shield that covers the R.F. coils, and the R.F. coils will become
make good ground. If this is the case, and the

set is tapped or jarred, the set will chatter in the speaker. This trouble is

easily overcome by bending the shield or twisting it slightly so that a good
p,:round is made.

7WSTALLING HEAD PHO7ES ON MAGNETIC SPEAKER OR ON PHILCO SETS.



SCREEN GRID CLIP ON 112 CHASSIS SHORTING.
Te have found in a number of cases, due to shipping an vibration, that the upper

screen grid connection on the R.F. tube of the 112 chassis will rub on the shield

it has cut through the instulation of the lead and ground the upper connec-

tion on the tube. This will cause noise and distortion on the set, and sometimes

cause the set to be dead entirely. This information may help you in future ser-

vice work.

TynrmTniaTITri 71VVV(IMTV7 DARMq_

In returning defective parts to our office, re rill please ask that you enclose or

furnish us with the serial and model number of the machine on which the defective

parts were removed, as -.7e must have this information for the factory, before we will

receive replacement.

HIGH TIESQUENCY TR IlindER CONDENSER SHORTING.

On the model 51, 70 and 90 chassis on the high frequency condenser

find sometimes that there is a metal washer above the fiber washer

This metal washer in some instances may get grounded to the tongue
o 4.1, -14- +Timmnr_ Tf this is the case. it will dhort

trimmer you will
of the trimmer.
that sticks up
the entire con-

denser circuit, and removal of th- is metal rasher will correct the trouble, and not

do any damage.

VCROPHONIC HUM IN 35 CHASSIS.
We have had a few complaints in regard to the model 35 Battery having a micro -

phonic hum when the set is either turned entirely off or clear on, that is the vol-

.' ume control. If the lead shield that is to be placed ow -r the detector tube in this

Get is not placed on the detector tube, it rill cause this sort of a hum. We sug-

gest that this shield be checked, and see that it is in its proper position. How-

-, if +1r1 rinaa 'nf norrent the trouble. we have also found that condenser Oie22

inn the service bulletin for the 35 may be shunted with a 100,000 ohm resistance or

Philco part f4411, and in all instances this has corrected this trouble.
*

January 28, 1932

WEEKLY SERVUCE BULLETIN 45

(Printed in the interest of the Radio Dealer)

NO REPLACEMENT ON 1930 TUBES.

Effective January 1st, 1932 tubes bearing a 1930 code date will not be eligible for

replacement. Over fourteen months have elapsed since tubes bearing 1930 code dates

were manufactured, and over twelve months have elapsed since we have shipped any

of these tubes to Philco dealers. If you have been keeping your tube stock moving,

so that the old tubes are always shipped first, there is no possibility cf any

1930 tubes still being within Philadelphia Storage Battery Company's ninety day re-

placement guarantee.

0ADAriTmv nnv TT( T 17TRITT STITIO BY PHI LCO.

A short time back we gave you instructions in regard to how to make a capacity box

for substituting the value of the condenser in the set, while it is turned on. We

are pleased to announce now, that the Philadelphia Storage Battery Company has a

capacity box which carries the model +092 and lists at a price of $7.50. The stan-

dard discount to apply. We feel that no service department would be complete with-

out the capacity box of some type, as this will enable the service man to save

hours of time in locating faulty condensers. As in most cases, a condenser cannot

be checked in a set, but would have to be removed from the circuit as other resis-

tance or parts in the set might be causing this condenser to look like to was tot-

nIne,r+oA



ruin the tone. Also the set must be in proper balance before the proper tone qual-

ity can be had, and as this set is sold more so for tone quality than anything else

we think that is a very important object.

24 Am 27 TYPE TUEES.
In shipping of sets with tubes in them, we have found that in some instances, the

eliments of this tube will become loose internally, and although they may test

good on any type of tube tester, the trouble will not show up, but about the only

way to satisfactorly tell, will be a substitution of another tube in the set 7hile

41- ..* in rmoratinn. The tutee can usually be located very easily by just tap-

ping the set, or the tubes individually.

TABLES FOR MIDGET MODEL RADIO SETS.
We are pleased to advise that vfe are noT7 carrying in stock, three numbers in Philco

The model 488 table used with the 90 Baby Grand lists at $4.00, dealers price $?,40,

The model 445 table used with the 70 Baby Grand lists at $4.00, dealers price $2.40.

,The model 433 table used 7ith the 50 Baby Grand lists at $4.00, dealers priCe $2.40.

GOODLIY RADIO CO. INC.
La. Ioung, Service Mane4er.

r.
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WEEKLY SERVICE BULLETIN #6
(Printed in the interest of the Radio Dealer)

ALIGNMENT OF MODEL 51 CHASSIS.
The alignment of this chassis is practically the same as in all other cases of

Philco sets, and requires an intermediate frequency oscillator of 175 kilocycles.

Frir those of you who have oscillators of this type, there are three trimmers in

A ornwn in the back of the chassis which represents the intermediate frequency

trimmers. One of these however, is way to the front of this chassis, but an in-

vestigation with a flashlight you will find it without any trouble. There is an-

other trimmer however, in the back of this chassis which is the low freouency trim-

mer. There are three trimmers up on the condenser gang, the beck one represents

the high frequency condenser and the two front ones are the antenna trimmers. The

proceedure in aligning this set, is the same as in the 70,90 or 112 chassis.

TONE QUALITY OF 112X.
It is very essential that the chassis screwa be loosened on this model, because

4f 4-1, ay ArA left in the tight condition in which the set is qhipted, they will



intermediate frequency transformer, you rill find the ground -.7ithout any trouble.
After the short has been found and corrected, installing a ner one thousand ohm re-
sistor in ploce of the old, will repair this in fine shape.

REDUCING INTERFEREYCE.
We. have found in a number of cases that installation has been made on Philcc recei-
vers and just a ground 17ire -:as used and no aerial at all. Of course a superhetero-

dyne set is sensitive enough that they can be used -ith only a ground but in

many cases There interference is both -ring it will be found that an aerial up above

this interference or up in the air and also the use of shielded leadin can reduce
this interference and also in some cases a lot of fading. In a great number of

cases, whore interference -'s so bad, that a sale was also lost, we have used a

shielded leadin wire and reduced this interference far enough that the sale was

made. We think that an investigation on each case of interference this way will in
a great many cases save a sale. It is also possible when the interference is thou-
ght to be in the very house that the set is installed to loosen one fuse at a time
in the fuse box for the house until you find which circuit it is that is causing
the trouble. That is loosening one fuse that is not connected to the radio at a
time until the interference stops, and if necessary change the radio into another
outlet and loosen the fuse that the radio was plugged into. This rill absolutely

eliminate.aty possibility of there being an interference in that home.

PRICE OF .093 CAPACITY BOX AND CORRECTION.
The price of the .093 capacity box with 15 different capacities from .00025 to 2'.
id $12.00 list and nct to the dealer at $7.80, and we feel that any dealer that has
any amount of service work will find it very useful. The model .092 box is used in
nakinE connection of the magnetic speaker on any ?line() set using speaker plug.

List $7.50.
GOODLIN RADIO CO. INC.

L. Young, Service Manager

A
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WEEKLY SERVICE PULLETIN 4 7
(Printed in the interest of the Radio Dealer)

PFILCO NO/ BUILDING AN INT2RMEDIATE PFEQUE-TCY OSCILLATOR.
The Philadelphia Storage Battery Compan; have just announced that they are now capa-
ble of f7rnishing intermediate frequency oscillator that pill align all Philco sets
in use today. This oscillator uses one 33 pentode tube and requires tro four and

one half volt c batteries. One battery being used as a filament supply and the oth-
er being used as a plate supply. It has a sPitch that can be thrown one way for the
175 !ilocicles and in the opposite direction for 260 kilocycles, used in our model

70. This oscillator comes finished up in a rugged aluminum case with a Weston out-
put meter with rlug.and cable to make connection -.7ith a speaker socket when the out-
put reading is used, eliminating any necessity of making connections on the voice
coil of the speaker. With this eouipment, it '7111 be unnecessary for a dealer to
have any other further eeuipment in aligning any of the Philco receivers. The list

trice of this oscillator complete 7ith the output meter is $47.50 and dealers will
be given a good discount. As a superheterodyne set is very critical in balancing,
and a laree amount get out of balance in ship,:ing, -le feel that most all dealers
should have an oscillator of this type.

A BURNED RESISTOR IN MODEL 51 SUPEREETERODYYES.
7e have found a fer resistances of the one thousand ohms burned up in the model 50
chassis due to the fact that the intermediate frequency transformer that mounts with
the trimm,,.r condenser in the back has grounded. In most cases in disassembling the



We have had a few cases where the Model A Clock has been shipped
and the glass was broken. This glass can easily be obtained and
cut to size from any ordinary picture store or glass company at
a very Small expense and need not be returned to us for that reason.
However, we have a glass in stock here in case you cannot obtain
same locally.

NOISE FROM ELECTRICAL APPLIANCE.
When you have a complaint from noise in the radio set which has
developed from the use of an oil burner or other electrical ap-
pliance, it can easily be reduced to a minimum by the use of two
2 M.F. condensers connected into the line as close as possible to
the motor. The proper way to hook these condensers into the line
is to hook one terminal of each condenser to each side of the line;
then adjoining the other side of each condenser together and running
from this contact a wire to the nearest ground. Also be sure that
the motor frame is grounded. We would suggest that you put a small
fuse from about six to 10 amperes in series with both connections
on the line and also in series with the ground connection so that
in event that the condenser might short it would not ground the
line or short it.

ALIGNMENT OF THE NEW NO. 7 TRANSITOLE.
This set is balanced up in much the same order as all other Philco
receivers and uses an intermediate frequency of 175 kilocylces and

1., the oscillator should be connected to the top of the center tube

April 6, 1932.

PHILCO SERVICE BULLETIN NO. 8
(Printed in the Interest of the Radio Dealers)

RETURN OF SETS WHICH CUT 0?F.'
In returning sets that cut off, be sure that the trouble is in the
set as we have had sets returned for cutting off and later found
that the trouble was in the aerial or ground or the station that
was tuned in. When a set cuts off, tune another station quickly
and see if the set is really dead or if the station has had some
interruption.

In returning sets for repair, if the packing slip is enclosed stat-
ing what the complaint is, we will be able to give better and
faster service. In some cases a set has been returned that will
ott'off after playing several hours and, of course, it will check
O.K. and if we would have had some information as to what the com-
plaint was, the trouble would have been found accordingly.

GLASS BROKEN IN MODEL A CLOCK.



.LnuurmucLluLe IruquOnCy IX1MMOrO arClOOCI001 CO TO110W8:- one
at the rear corner of the tuning condenser gang, one very close
to the speaker plug, one about the middle of the tuning con-
denser gang on the side next to theshields that cover the F.F.
and I.F. coils.

The high frequency trimmer is the one to the rear on the con-
denser gang, the detector condenser in the middle and the R.F.
condenser to the front. If the proper procedure in adjusting
Philco sets is understood, we believe these instructions will
uo very nelpiUl.

SPECIAL INSTRUCTIONS ON NO. 7 TRANSITONE.
We would like to warn you about installing the Transitone.
This set is four times as sensitive as the #3 and it will be
a good practice to always shield the aerial lead wire which is
best done by using a covering like used on the B Cable first
and using the shielding on the outside of this, run it com-
pletely to the set and bond it on the set. This will give a lot
more volume because of TAO greater distance between trio aerial
wire and the grounded shielding.

GOODLIN RADIO COLPANY, INC.

L. B. Young;
Service Manager.

LBY:FP

BULLETIN NO. 8 Page 2

in opening when shield is off. The bottom shield must be re-
&AAyru. tt vtu Lllc lauL 14.1 V1LlU1" LU Uti-LUIleU LLLU CUL ELUL/ L11C 1111. C1
mediate frequency trimmers will be found directly underneath
the intermediate frequency transformers. Also one intermediate
frequency trimmer is located just back of the detector oscil-
lator socket when looking from underneath the set.

The other trimmer condenser underneath the set is the lowfre-
quency trimmer and is located at ai)2roximately the middle of
the chassis. The high frequency compensator and the padding
condensers are about the same location on the condenser gang
ca, 111 1.116 muuts/ Vv. 1110 ptLULLIfig LUriaerieer 6I10-111(1 fue ULLJUL-
ed after the installation has been completed.

T} ALIGNMENT OF THE MODEL 90X CHASSIS.
The alignment of the Moelol 90X chassis is done with an inter-
mediate frequency of 260 kilocycles and the oscillator should
be connected as in the case of the #7 Transitone on the top
of the screen grid tube that is the detector oscillator tube
and is found under the tube shield and is the center tube. The



1-2
3
4

5-6
7-8

10-11
9-12

Rubber Covered Lead

2.67
2.68
5.00

750

Primary
Center Tap for 80 Plate
Center Tap for 45 Tubes
Heaters of 24 and 27 Tubes
Filaments of 45 Tubes
Filament of 80 Tube
Plate of 80 Tube
Center Tap for 24 and 27 Tubes

Table 3-RESISTOR DATA
No. on

Flan. 3 and 4 Terminal Resistance Color No. on

Table 4-CONDENSER DATA
(Other Than Filter Block)

1-2 1,400
rigs
and 4 Capacity MFD

suits 1.1,, Ills lttiellCl
Turned On

CI 2-3
3-4

1,500
2,000

Long Tubular .25 j95 on Screen Grid Cond.
115 on Cathode Cond.

* 1-2
13-4

250
800 Short Tubular .05

.5
150

12

@ ®
0

100,000
250,000

Silver Gray
White .25 195 Plate Resistor Cond.

140 Screen Grid Cond.
@ ® 500,000 Battleship Gray .00025

0 85 Flatwire wound ie .01 25

Model 77 Condenser Block Part No. 3870 Model 77A Condenser Block Part No. 3871

6

.15-7
.45

Fig. 1 Fig. 2

Radio Service Bulletinp-iNo. 13
Models 77 and 77-A Receivers

Model 77 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines
Model 77A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts
TUBE

FILAMENT
VOLTS

PLATE
VOLTS

SCREEN
GRID

VOLTS

CONTROL
GRID

VOLTS
CATHODE

VOLTS
PLATE
MILLI-

AMPERESTYPE CIRCUIT

24
24
94

1st R. F.
2d R. F.
Detpetnr

2.3
2.3
2.3

145
145
36*

90
90
30f

3
3
1.4

13
13
12

3.5
3.5
0

27 1st A. F. 2.3 140 1 10 3
45 2d A. F. 2.2 230 46 30
45 2d A. F. 2.2 230 46 30
80 Rectifier 4.5 50/Plate

All readings taken with antenna disconnected and ground on. Volume control on full.
*Read with a 250,000 -ohm voltmeter. f Read with a 100,000 -ohm voltmeter.

Table 2-Power Transformer Voltages

TERMINALS A.C. VOLTS
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AMYL At:EMMA .1 riLIVI
No. on No. on

Figs. 3 and 4 Description Part No. Figs. 3 and 4 Description Part No.

® Volume Control 4094 ® Input Transformer . . . 3872
® First RF Transformer . . 3884-A On -Off Switch . . . . 4095

Tuning Condenser . . . . 4000-B g Power Transformer (60 Cycles) 3868

® First Compensating Condenser . 3968-A Power Transformer (25 Cycles) 3869
® Second RF Transformer . . 3884-B 0 Pilot Lamp 3463

Second Compensating Condenser 3772-A g BC Resistor 3864

® By -Pass Condenser . . . . 3557 ® Choke . . 3422
Coupling Condenser . . . 3892-A 0 Filter Condenser (60 Cycles) . 3870
Third RF Transformer . . 3884-C Filter Condenser (25 Cycles) . 3871
Fourth RF Transformer. . 3884-C Ci C Resistor. . . 4121
By -Pass Condenser . 3615-D g BC Resistor . . . 3865
Resistor 3767 ® Output Transformer . . 2848
By -Pass Condenser . 3583 g Voice Coil and Cone . . 2794-B
By -Pass Condenser . 3557 cp Field Coil . . . . . . 2850
Resistor 37Q8 Knob (Volume Control) . 3579-A
By -Pass Condenser . 3082 Knob (Tuning Condenser) . 3580-A
Resistor 3769 Knob (On -Off Switch) . . 3676-A

@ Resistor 3767 Dial Indicator . 4006

@ Condenser 3903-F Scale . . . . . . . . 4118

® Resistor 3769 Speaker Plug and Cable (Short) L -1101-A
® Tone Control 4037-A Speaker Plug and Cable (Long) L -1102-A

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

October. 1930 Form No. 2320 Printed in U. S. A
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COMPENSATING
Always use an oscillator signal when adjusting compensating condensers. With the Receiver set up

for operation, adjust the oscillator and Receiver so the signal is turned in between 120 and 140 on the
tuning scale. Have the Receiver volume control turned on full. Adjust the oscillator so that the received
signal is very weak. Using a fibre wrench turn down on the adjusting nut of the first compensating con-
denser until it is quite tight. This purposely throws the first stage out of balance while adjusting the
second stage.

After tightening this first adjusting nut compensate the second condenser in the usual manner, that
is, tune the Receiver very carefully to the oscillator signal and adjust the compensating condenser for
the maximum signal. After this adjustment has been made, adjust the first compensating condenser in
the ciarno mannPr

NEW TUNING SCALE ILLUMINATION
The tuning scale used in the Models 77 and 77-A is translucent and is illuminated by means of a

pilot lamp placed inside the drum of the tuning condenser. In case it is necessary to replace the pilot
lamp, remove the screw fastening the lamp bracket to the condenser housing and bring the bracket out
over the top of the condenser. Replace the lamp and fasten the bracket in place again. This can be done
without removing the chassis from the cabinet.

.M.AWALM, AL a WM...PM !IA AL Wow



4
5-6
7-8
9-12

10-11
Rubber Covered Lead

2.67
2.68

750.
5.0

center tap 4e7 1 111DeS
Heaters for 24 and 27 Tubes
Filaments for 45 Tubes
Plates 80 Tube
Filament 80 Tube
Center Tap for 24 and 27 Tubes

Table 3-RESISTOR DATA
No. on

Figs. 3 and 4 Resistance Color

5,000 Golden Yellow
® 13,000 Belgium Blue

111111 A re -pc

Table 4 - CONDENSER DATA
(Other Than Filter Block) Volts D.C.

No. on With Receiver
Figs. 3 and 4 Capacity MFD Turned On
0 -0 -0 .05

C)-C) .05 with 250 ohm Resistor 160
rON (1 OKA .-.1-.71" TJ nn;',..4 1 111

ALL UV LULL

® ® 70,000 Jade Greeng-g-g 100,000 Silver Gray
g -@ 250,000 White

@ - g- @ 500,000 Battleship Gray
45 8,300 Long Tubular
41 800 Short Tubular
0 70 Flat Wire Wound

U
is

.VV VT AU. .1<-1,1 Vaaall

.00005
iwoaa VV1

0 .50
.00025

0 .00025 0
.015 30

0 .05 66
.015

MODEL 96 CONDENSER BLOCK PART No. 3754 MODEL 96-A CONDENSER BLOCK PART No. 3755

.015

6

5

7

8

.015 5

7

7 7
Fig. 1 Fig. 2

onfl 27A-frIrrinarlIr hod 1 rail nannoity hPl-wc.Pn harminsda 1-11 a.nd e._i
The old and new condensers are interchangeable.

Pia4Az

Radio Service Bulletin-No. 14
Models 96 and 96 A Receivers

Model 96 Receivers are tor operation on itu-i.zu volt, ou-ou cycle AU 1111eS
Model 96 A Receivers are for operation on 110-120 volt, 25-60 cycle AC lines

Table 1 -Tube Socket Readings Taken with AC Set Tester AC Line -115 volts

TUBE FILAMENT
VOLTS

PLATE
VOLTS

SCREEN
GRID

VOLTSTYPE CIRCUIT

24 1st R. F. 2.15 155 95
24 2d R. F. 2.15 155 95
24 3d R. F. 2.15 155 95
27 Det. 2.15 0
27 Det. Amp. 2.15 27
27 1st A. F. 2.15 85

CONTROL
GRID

VOLTS
CATHODE

VOLTS
PLATE
MILLI-

AMPERES

0

0
0
-.5
-.5

-2.0*

5.3
5.3
5.3

.7
5.5
5.5

4
4
4
0
0

2.5
45 2d A. F. 2.2 250 41 28
45 2d A. F. 2.2 250 . 41 28
80 Rectifier 4.5 43/Plate

*This is read with Volume Control off.
NOTE: Do not allow receiver to oscillate while taking readings. Keep R. F. shield on and tune to eliminate oscillation.
Have antenna and ground connected.

Table 2-POWER TRANSFORMER VOLTAGES

TERMINALS A.C. VOLTS

1-2
3

Primary
Center Tap 80 Tube
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done without removing the chassis from the cabinet.

REPLACEMENT PARTS
No. on No. on

Pigs. 3 and 4 Description Part No. Figs. 3 and 4 Description Part No.

0 Antenna Resistor . 3526 Volume Control . . 4093
First R. F. Transformer 3744-A C) By -Pass Condenser 3615-D
Tuning Condenser . . 4000-D g Resistor . . 3768

Compensating Condenser 3772-A @ Resistor . 3542
By -Pass Condenser . . 3615-F C)

3542 g
Tone Control

.

4037-A

Resistor Resistor . 3542
T1 TN ITI 97aa

I3000
@
is

0

IJMAJ1141 XV X . .1. 1 Y41131 V1 WW1 . .

BY Pass Condenser and Resistor
e../ I .1-1.--.L.,

3615-C
By -Pass Condenser and Resistor 3615-B
Third R. F. Transformer 3744-C
By -Pass Condenser . . . 3615-E
Fourth R. F. Transformer . 3744-C
By -Pass Condenser . . 3615-E
Resistor 3766
Fifth R. F. Transformer . . 3775-B
By -Pass Condenser and Resistor 3615-B
By -Pass Condenser and Resistor 3615-C
Condenser 3774

0 'fail

Resistor . 3656
Input Transformer 3537
On -Off Switch 4095
Power Transformer (60 Cycle) . 3752
Power Transformer (25 Cycle) 3753
C Resistor 3763Choke .... . . 3422
Filter Condenser (60 Cycle). . 3754
Filter Condenser (25 Cycle) . 3755
Resistor 3764
B Resistor 3762

D..4. ocrAci
l_"21 .LVerilZwi tl I l.PU '.Y V lA ll- l ll V A Lyal.Ja ... A AAAva.

.285.0Resistor 3767 0 Field Coil
21 Resistor 3767 C) Voice Coil and Cone 2794-B

By -Pass Condenser . 3583 as Pilot Lamp 3463

Resistor 3767 ® Condenser (LOC) . 3793-B

Resistor 3768 Knob (Vol. Control) . . 3579

Resistor 3769 Knob (Tuning Condenser) 3580

By -Pass Condenser . 3082 Dial Indicator 4006

O By -Pass Condenser . 3082 Scale 4118

Condenser 3793-C Speaker Plug and Cable (Short) L -1101-A

Resistor 3769 Speaker Plug and Cable (Long) L -1102-A

NOTE: The first two Compensating Condensers are 3772-A; the third and fourth Condensers are 3968-A.

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

Form 2321May, 1030
Printed in U. S. A.

Page 4
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ADJUSTING COMPENSATING CONDENSERS
The compensating should be done with the Receiver tuned to some frequency between 1200 and

1400 kilocycles. Either an oscillator signal or a broadcast signal may be used. Connect a good ground
. ., . ii _I_ IA A ITT - 1 Tr 1 1

tne neceiver. lI an oscillator signal Is uses, connect LIM CMCUILiWr Lu t,ue .11.1,11 iximulm. AL a WJOALL,23.0lf
signal is to be used, connect the antenna to the ANT terminal.

When using the ear -method, the signal from the oscillator should be very weak, and the volume
control of the Receiver turned on full. Tune the Receiver sharply. Using the fibre-wrench, adjust the
fourth Compensating Condenser until maximum volume is obtained. The fourth Condenser is the one
nearest the detector tube. Then adjust the other Compensating Condensers in the same manner-
proceeding with the third, then the second, and then the first.

If the meter -method is to be used, tune in a strong broadcast signal between 1200 and 1400 kilo-
cycles, using the regular antenna connected to the Receiver. The volume control may be turned down
so that the volume is not annoying. Connect the negative terminal of a 250 -volt high -resistance volt-
meter (preferably 1000 ohms per volt) to the ground terminal of the Receiver. Connect the positive
lead of the voltmeter to the screen -grid terminal of the third 24 tube. This can be done by wrapping a
fine wire around the prong of the tube, or by using an adaptor such as is commonly used for pick-up
work. This tube must be in the socket and operating when making the adjustment, and the tube shield
put back in place.

Tune the Receiver sharply. Then check the adjustments of the Compensating Condensers, starting
with the fourth. Adjust each one to the point of maximum deflection of the voltmeter needle.

NEW TUNING SCALE ILLUMINATION
The tuning scale used in the Models 77 and 77-A is translucent and is illuminated by means of a

pilot lamp placed inside the drum of the tuning condenser. In case it is necessary to replace the pilot
lamp, remove the screw fastening the lamp bracket to the condenser housing and bring the bracket out

tnn of the condenser. Replace the lamp and fasten the bracket in place again. This can be



71-A 2 A. F. 5 85 . . 13 15

71-A 2 A. F. 5 85 . . 13 15

..... Readings must be taken with volume control
on full.

Always use high -resistance voltmeter, pref-
erably 1000 ohms per volt, when checking volt-
ages in the Receiver. For reading plate and screen
voltages, use a 250- or 300 -volt scale. Voltage

taken with meters having less thanreadings
ogn nnn nl,mo racial -a nos:, will ha inwiar thfln

C5 -U 500,000
@ 250

®
' '

11-2
'12-3

4
2

® (Note: 20 -inch -External) 53

@ Filter Condenser Part No. 4067

voltages given in the table.

Table 3-CONDENSER CAPACITIES
(Other than Filter Condenser)

No. on
Figs. 2 and 3 MFD. Capacity

27 .

Qs

TY(

Radio Service Bulletin --No. 16

Model 41 Receiver
The Model 41 Receiver is for use on 100-130 volts Direct Current only

Table 1-TUBE SOCKET READINGS
Line Voltage 115

Tube Circuit Filament
Screen

Plate Grid
Control

Grid
Plate
Mile

24 1 R. F. 2.1 100 75 .4 2.7
24 2 R. F. 2.1 100 75 .4 2.7
24 Detector 2.1 45 15 1.8

27 1 A. F. 2.4 87 . . .2 2.7

Table 2- RESISTOR VALUES
No. on Ohms

Figs. 2 and 3 Terminals Resistance

g -g 5,000
g 13,000

g -g 25,000
Q -g 33,000

g 70,000
g- g 100,000
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C)
®
®
®$
®
®
®
C)
©a

Volume Control . . . . 4094
First R. F. Transformer . 3884-A
Tuning Condenser . . . 4069-E
Compensating Condenser . . 3772-A
Second R. F. Transformer . 3884-B
By -Pass Condenser . . . 3584-D
Resistor . . . . . 3525
Compensating Condenser . 3772-A
By -Pass Condenser . . . 3557-A
Coupling Condenser . . . 3892-A
Third R. F. Transformer . 3884-C
By -Pass Condenser . . . 3584-D

Choke 3422
Resistor 3526
Resistor 4057
Resistor 4058
Output Transformer . . 2848
Voice Coil and Cone . 2814-B
Field Coil 2799
Pilot Lamp 3463
Resistor Conn. Plug . 4071
Knobs (Large) 3580-A
Knobs (Small) 3579-A
Knobs (Switch) 3676-A

Resistor
Coupling Condenser . .

Fourth R. F. Transformer
.

.

3525
3892-A
3884-C

Spring (Knob)
Grid Clip
Grid Clip Insulator

3305
4060
4061

By -Pass Condenser 3584-D Condenser Shield . 4065
Resistor 3526 Tube Shield 3878-A
By -Pass Condenser 3584-D Cushion (Condenser Brace) . 3914
Resistor 3656 Rubber Washer (Cond. Brace) . 3915
Resistor 3767 Rubber Washer (Condenser) . 3920
By -Pass Condenser . 3774 Speaker Plug and Cable . L -1056-A
By -Pass Condenser . 3557-A Rubber Washer (Furniture) . . 3558
Resistor 3766 Pilot Insulator 4054
Resistor 3542 Pilot Guard 4055
Resistor 3769 Condenser Brush . . . . 3748
Resistor 3767 R. F. Transformer Shield . . 3862
By -Pass Condenser 3897-A Bottom Plate . . . . . . 3406
Resistor 3769 Compensating Condenser Nut . 3151
Tone Control 4037-A Tuning Scale . . . . 3794
Input Transformer 3872 Condenser Cable . . . 3484
On -Off Switch 3517 Condenser Cable Spring 3012
Filter Condenser Block 4067 Pilot Lamp . . . 3463
Resistor 4142 4 -hole Tube Socket . 3423-A
Resistor 3656 5 -hole Tube Socket . 3442-A

PHILADELPHIA STORAGE BATTERY COMPANY

M \ 1930

Ontario and C Streets, Philadelphia, Pa.
Form No. 2323 Printed in U. S. A.
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GENERAL
This Receiver is for use on 100 to 130 volts direct current. It must not be connected to an alternat-

inff current line.
The resistor plug must be placed in the socket at the rear right-hand corner of the base. This socket

is used for an 80 rectifier tube in some of the A.C. models. No rectifier is required with this Receiver,
although if a tube is placed in this socket no damage will be done.

The field coil of the speaker used with this Receiver is of low resistance. It is not the same as the
field coil used with the A.C. Electric Receiver. If by mistake, a speaker from an A.C. Electric Receiver
is plugged into the D.C. Receiver, no damage will be done, but only an extremely weak, distorted signal
will be obtained. If a speaker from a D.C. Electric Receiver is plugged into an A.C. Receiver, again no
damage will be done, but the reception will be weak and distorted.

COMPENSATING
Always use an oscillator signal when adjusting compensating condensers. With the Receiver set

1 1-1
Up JOT OperaL1011, auj usi LUC OSCLUSGOr aiiu reeeiver SO We SIglittl 1.s 1,t-Meti ill llWL W CCU .1.hoV zauu 1.-XV vu V1.1,

tuning scale. Have the Receiver volume control turned on full. Adjust the oscillator so that the received
signal is very weak. Using a fibre wrench turn down on the adjusting nut of the first compensating con-
denser until it is quite tight. This purposely throws the first stage out of balance while adjusting the
second stage.

After tightening this first adjusting nut compensate the second condenser in the usual manner,
that is, tune the Receiver very carefully to the oscillator signal and adjust the compensating condenser
for the maximum signal. After this adjustment has been made, adjust the first compensating condenser
in the same manner.

REPLACEMENT PARTS
No. on No. on

Figs. 2 and 3 Description Part No. Figs. 2 and 3 Description Part No.



*These readings reversed with respect to other Filament Voltage readings.

NOTE 1. With volume control in "Off" position, approximately 4 volts; with volume control
full on, less than 1 volt.

Always use high -resistance voltmeter, preferably 1000 ohms per volt, when checking voltages
in the Receiver. For reading plate and screen voltages, use a 250- or 300 -volt scale. Voltage readings
tniren with meters having. less than 250.000 ohms resistance will be lower than voltages given in the
table.

When testing a Model 30 Receiver, all tubes must be in their proper sockets. The speaker must
be connected and the tube shield must be fastened in place. The readings in Table 1 were taken using
"A," "B" and "C" batteries.

Table 2-Resistor Data Table 3-Condenser Data

No. on
Figs. 1 and 2 Color Resistance

Ohms

Golden Yellow 5,000
Auto Buff 25,000
Jade Green 70,000
Silver Gray 100,000
White 250,000
Battleship Gray 500,000
Tubular

(two section) {28050

No. on
Figs. 1 and 2 Capacity-MFD.

O
@ @

33

.00005
.000250
.01
.05
.05 with 250 -ohm resistor

winding
.25 single section
.25 two sections

',40.10111,1014t.-
s .

;*.

REG. U.S.,PAT-Pri.

Radio Service Bulletin-No. 29

Model 3 0 Receiver

The Model 30 Receiver is designed for use with the latest 2 -volt filament
type tubes only.

Table 1-Tube Socket Readings Taken with Average Set Checker

Tube Circuit Filament
Volts

Plate
Volta

Grid
Volts

Plate
Current

Milliamperes

Screen
Grid
Volts

32 1st R. F. 2.0 150 .. .0015 60
32 2nd R. F. 2.0 150 .. .0015 58
32 3rd R. F. 2.0 150 .. .0015 58
30 Detector Rectifier 2.0 . . . . . .... ..
30
30

Detector Amplifier
1st Audio

2.0
2.0

15
90

..
Note 1 .002.. ..

31 (2d Audio 1 2.0* 150 24 .008 ..
31 Push-Pullf 2.0* 150 24 .008
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Tuning Condenser . . . 4000-G
Compensating Condenser . 3968-A
Resistor (70,000) . . 3542
Coupling Condenser . . 3892-A
Coil -2d R. F 4182-B
By -Pass (.05) 3615-E
Compensating Condenser 3968-A
By -Pass Condenser (.05) and

Resistor 3615-B
g By -Pass Condenser (.05) and

By -Pass Condenser (.000250)
By -Pass Condenser (.000250)
Resistor (500,000) . . .

By -Pass Condenser (.01) .

Volume Control
Resistor
On -Off Switch
Tone Control

. 3082

. 3082

. 3769

. 3903-F
4093
3864
4095
4037-A

Audio Transformer . . . . 3242
By -Pass Condenser (Single .25) 4264

ILUS1SGOr . . .

Coupling Condenser . . 3892-A
Coil -3d R. F. . . . 4182-B
By -Pass Condenser (.05) 3615-F
Compensating Condenser . 3968-A
Coupling Condenser . . 3892-A
Coil -4th R. F. . . . 4182-B
Resistor (500,000) . . . 3769
By -Pass Condenser (.05) and

Resistor . . . . . 3615-C
I AgN

CI Resistor (25,000) . 3656
@ Speaker Motor 2761
@ Cone Assembly 2764-A

Speaker Cord and Plug . L -1127-A
Knob (Large) 3580-A
Knob (Small) 3579-A
Spring (For 3579 and 3580) 3305
Knob (Switch) 4146-A
Spring (For 4146) . 4147
Tuning Sca'e 4139

..--/
Resistor 3615-B

By -Pass Condenser (Double .25) 3557
Filter Choke 3518

Condenser (.00005) . . 3774
Compensating Condenser 3772-A

Resistor (100,000) . . 3767

Grid Clip . . . . . .

"A" Battery (2 -volt) "Philco
Drynamic 92-R" . .

Tube Socket (32 type tube)
Assembly .

Tube Socket .

Speaker Socket .

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

. 4060-A

. 3977-C

. 3977-A

. 3977-B

August, 1930 Form No. 2436 '6
Printed in U. S. A.
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COMPENSATING
Compensate the Model 30 in the usual manner. Use a good D.C. oscillator for the R. F. signal,

A Mm +avrnin al of +ha Rannivrny A frnntl errnrim-1 ehnnlrl 1-wa nrsn_
1AIIIIMUL1116 1.,110 IJOU1.1.1.1 V/ 1,,O.1.1 w V11, .SA, a. 1......a. MI6 WAS, ...VS/S.1  V. A. b ....--

netted to the GND terminal of the Receiver.
Either the ear method or an output meter can be used while adjusting.
With the Receiver set up for operation, adjust the oscillator signal to a frequency between 1200

and 1300 kilocycles. This corresponds to 120 and 130 on the Receiver tuning scale.
Use a weak signal and tune the Receiver sharply to the oscillator note. The volume control should

be turned on "full.
Adjust the compensating condensers, starting with the fourth condenser ® in (Fig. 2.) If using

the ear method, adjust the condenser to the loudest signal. If using an output meter, adjust for the
maximum reading.

+1 -,nn +1,0 aantrrtri and finally flip firaf Tf will nnf. hA nnnaacHarxr fn rPrinen

the oscillator signal as the successive condensers are adjusted. Reduce the volume of the Receiver with
the volume control.

In each step, always adjust for the maximum signal or reading.

REPLACEMENT PARTS LIST
No. on

Figs. 1 and 2 Description Part No.
No. on

Figs. 1 and 2 Description Part No.

® Resistor (5000) 3526 ® Resistor (100,000) . . 3767

® Antenna Coil 4182-A ® Resistor (250,000) . . 3768

® By -Pass Condenser (.05) . . 3615-E ® Resistor (500,000) . . 3769



1-2 2.5
3-4 105 to 125
7-8 5.0

5 . . . .

10-11 5.0
9-12 650

6

Heaters of 24 and 27 Tubes
Primary
Filament of 71-A Tubes
Center Tap of 7-8
Filament of 80 Tube
Plates of 80 Tube
Center Tap of 9-12 and

1-2

No. on Figa.
3 and 4 Capacity MFD

.00025

.01

.05

.05 with 250 -ohm resistor winding
.25 (two sections)
.5

Table 3-Resistor Data

No. on Figs. 3 and 4 Terminal Resistance Color

1-2
2-3

1,400
187

3-4 75 Long Tubular
5-6 2,470
6-7 975

50,000 Orange
100,000 Silver Gray

@ 250,000 White
(1)7 - 500,000 Battleship Gray

Model 20-Filter Condenser-Part No. 4235 Model 20-A-Filter Condenser-Part No. 4269
I. 2.

Fig. 1
I I

Fig. 2

Radio Service Bulletin-No. 3 6
Models 20 and 20-A Receivers

Model 20 Receivers are for Operation on 105-125 volt, 50-60 cycle AC Lines.
Model 20-A Receivers are for Operation on 105-125 volt, 25-60 cycle AC Lines.

Bulletin 28 covers the first few weeks' production of Models 20 and 20-A. These Receivers can be
identified as having one or two compensating condensers. The later models have three com-
pensating condensers fastened to the tuning condenser housing and are covered by Bulletin 36.

Table 1-Tube Socket Readings Taken with AC Set Tester, AC Line, 115 Volts
Tube

Filament
Voltage

Plate
Voltage

Grid
Voltage Grid

Screen

Voltage
Cathode
Voltage

Plate
MilliamperesType Circuit

9A 1.1. R "fi' 2 :1 250 :1_0 00 0 12 d.

24 2nd R. F. 2.3 250 3.0 90.0 11 4.5
24 Detector 2.3 35 1.0 2.0 8
27 1st Audio 2.3 120 1.0 8 3.0

71-A f 2d Audio 5.0 215 50.0 18.0
71-A 1Push-Pullf 5.0 215 50.0 18.0

80 Rectifier 5.0 36/Plate

All readings taken with antenna disconnected and ground on. Volume Control on full.

Table 2-Power Transformer Voltages Table 4-Condenser Data
(Other Than Filter Condenser)

1

Terminals I A. C. Volts
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a65 -XTuningCondenser . . .

First Compensating Condenser
(Part of Tuning Condenser

Assembly)
By -Pass Condenser (.05) . . -16154
By -Pass Condenser (.05) . . 3615- M
Second R. F. Transformer . 3884-P
By -Pass Condenser (.05) and

Resistor 3615-K
Second Compensating Con-

denser
(Dr. wi eve 7.1  vs ; riesvt A env.

O

- VT VW V., V....)

PowerTransformer(25-60 cycle) 4268
B. C. Resistor . . . . . 4230
Filter Condenser (50-60 cycle) 4235
Filter Condenser (25-60 cycle) 4269
Filter Choke . . . . . 4231
Push -Pull Output Transformer 2766
Voice Coil and Cone . . . 2769-B
Field Coil . . . . . . 2768
Speaker Plug and Cord . . L -1124-A
Four -Prong Socket Assembly 3977-A
Speaker Socket . . . 3977-B
"Mtret_Pv.n.ln Cnnlrof A oaarrihr 2070_ A

a1 1.0 v1 .1 L1111116 -".11.1%1G110G1

Assembly)
1.1. V 46 NVV11li V L 2.00, I.11.1.11,

R. F. Tube Shield . . .

VV .11 0.1-1A.

4228-A
Q Third R. F. Transformer 3884-P Volume Control Insulators . 4092

Third Compensating Con- Volume Control Insulators . 4286
denser . . . . . . Tuning Condenser Dial Scale 4261
(Part of Tuning Condenser A. C. Cord . . L -943-A

Assembly) Knob (Large) . 4289-A
® Resistor (50,000) . . . . 4237 Knob (Small) . 4290-A
is By -Pass Condenser (.5) . . 3583 Cabinet . . 34000
® By -Pass Condenser (double .25) 3557 Bezel Plate . 4252
® Resistor (250,000) 3768 Fahnstock Clip . L-1126
CD By -Pass Condenser (.00025) . 3082 Finishing Rosettes . 4267

A tmt-Irt (VIM 2780 gv-uanly-lay. 4.,n+;,hrr

®
1.1.V0101.,V1. ka/VV, J V

Resistor (100,000)
tl I Mc,

3767
1,J1.1Gar.,1 J.V.,/ l41-1,1115 AA.. V IT 0

(three used) . . . . W-493
® Condenser (.01) . 3903-F Speaker Mounting Screws
® Resistor (500,000) . 3769 (one used) . . . . . W-483
® Push -Pull Input Transformer 4232 Chassis Hold -Down Bolts . W-490
® By -Pass Condenser (.05) . . 3615-L Feet . . . W-353

Note:-R. F. Transformers ®, C) and () should not be confused with
on Bulletin 28. They are not interchangeable.

R. F. Transformers C), C), ® and z

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

September, 1930 Form No. 2253-36 Printed in U. S. A.
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DIFFERENT CIRCUIT ARRANGEMENT FOR MODEL 20-A
Model 20-A for use on 25-60 cycle lines is wired differently than the Model 20. The plate supply

lead for the two 24 It. F. Tubes is taken from the low side of the Speaker field Coil. The lead "D" to
the 24 tubes should be changed to "J" for the Model 20-A only. This will change the plate voltage from
250 volts to 115-125 volts. The plate current readings will also be lower than those given in the table.

COMPENSATING
Compensating condensers in all Philco Models are carefully adjusted at the Factory and ordinarily

need not be readjusted.
If at all necessary to readjust,-a good oscillator, such as described in our earlier Service Manuals,

should be used. With the Receiver and oscillator set up for operation, and the volume control of the
Receiver turned on full-adjust the oscillator signal to a frequency between 1200 and 1400 kilocycles
or 120 and 140 on the Philco scale. Tune the Receiver sharply to the signal and then reduce the oscil-
lator signal so that it is barely audible in the Speaker.

Using the special fibre wrench, adjust the third compensating condenser to that point at which the
maximum signal is heard in the Speaker, then adjust the second and finally the first condenser in the
same manner, always adjusting for that position which gives the maximum signal.

After the adjustments are completed tune the Receiver to several broadcast programs to make sure
that the stations are tuned in at the proper place on the tuning scale.

REPLACEMENT PARTSJ-MODELS 20 and 20-A RECEIVERS
No. on No. on

Figs. 3 and 4 Description Part No. Figs. 3 and 4 Description Part No.
® Volume Control . . 4094 ® On -off Switch . . . . . 4095, T3 V ril....v.ocerrmrsel QQQA_NT cr, Pncluar'T'va nofnrrnar emnita) A92,1



S
4

5-6
7-8
9-12

10-11
Rubber Covered Lead

2.67
2.68

750.
5.0

Venter lap 89 lube
Center Tap 45 Tubes
Heaters for 24 and 27 Tubes
Filaments for 45 Tubes
Plates 80 Tube
Filament 80 Tube
Center Tap for 24 and 27 Tubes

Table 3-Condenser Data
(Other Than Filter Condenser)

No. on Figs.
3 and 4 Capacity

.05

Table 4-Resistor Data

No. on Figs.
3 and 4 Resistance Color

10.000 Black
  M.  .% es. ,.

30 Qv Vo ana zou unm itesistor (L9 qv qv o_v Ues iuu,uuu sliver Bray-Yellow Tip
.25 (two sections) 0 50,000 Orange

cl) 0 ® .00011 13,000 Belgium Blue
.0007 1,000 Brown Body-Black Tip-Red Dot
.05 500,000 Battleship Gray
.05 and 250 Ohm Resistor 500,000 Battleship Gray
.00005 250,000 White
.5 70,000 Jade Green
.00025

. 0-0 . 25,000 Auto Brown-Yellow Tip
.015 10,000 Long Tubular

O0
.05 0
.015 (two sections)

70
800

Flat Wire Wound (two sections)
Short Tubular

67 .05

Model 111 Condenser Block Part No. 3754 Model 111-A Condenser Block Part No. 3755

-L -L -L -L
5 1.015 .5 I.

3

I0

3

T.015 5 1.

4

3.7 7
'Fig. 1 Fig. 2

Radio Service liATu"filletinp-dNo. 46
Models 111 and 111-A Receivers

Model 111 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines
Model 111-A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts
Tube

Filament
Volts

Plate
Volts

Screen
Grid

Volts*

Control
Grid
Volts

CathodeMilli-
Volts

Plate

Amperes

Screen -Grid
Milli -

Amperes IType Circuit

24
27
24
24
rm

1st R. F.
Osc.

1st Det.
1st I. F.
9.,1 I V

2.1
2.1
2.1
2.1
9 1

190
45

180
185
1Q(1

60

62
65
3.29

.2

.7
4.6

.9. 9

5
7
8
5
5

1.7
1.6
.5t

1.5
ft

1.75
....
.15

1.7
1 Ag

27 Det. Rect. 2.2 .4 .5
27 Det. Amp. 2.2 35 .4 5 .20
27 1st A. K 2.1 95 1.2 5 4.
45 2nd A. F. 2.2 255 50 32.5
45 2nd A. F. 2.2 255 50 32.5
80 Rect. 4.9 50/Plate

*Read with C 100 Scale.
tRead with 20 Mil. Scale.
:Read with 2 Mil. Scale.

Note-Volume Control Off; Station Selector turned to Low
Frequency End; Range Switch set in "Normal" Position.

Table 2-Power Transformer Voltages
Terminals A.G. Volts

1-72 Primary
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(7!).' Tuning Condenser 4000-D
® Compensating Condenser 3772-A
® 2nd R. F. Coil 3884-T
CD Condenser-.05 3615-L

611)1 Compensating Condenser 3968-A
® Resistor -100,000 Ohms 4411
® 1st Detector Coil 3884-V
© Condenser-.05 and 250 Ohms 3615-C
© Condenser-.05 and 250 Ohms 3615-C
© Coupling Condenser 3892-A
© Compensating Condenser 3968-A
0 Oscillator Coil 3884-U
0 Compensating Condenser 3968-A
0 Resistor -50,000 Ohms 4518
6-1 Cnn ri an oar- 9; ri nr1111 a g g Al

Condenser-.00025
Condenser-.015
Resistor -500,000 Ohms
Condenser-.05
Resistor -250,000 Ohms
Volume Control
Resistor -70,000 Ohms
B Filter Condenser Block -60 cycles .

B Filter Condenser Block -25 cycles .

Tone Control
Resistor -25,000 Ohms
Resistor -25,000 Ohms
Push-pull Input Transformer . .

Push-pull Output Transformer .

Vni Cni 1 an Clem a A °cam/Nil?

3082
3793-B
3769
3615-S
3768
4093
3542
3754
3755
4037-A
3656
3656
3537
2848
97°,4_11

Resistor -13,000 Ohms 3766 (1) Field Coil 2850
Condenser-.00011 4519 @ B Resistor -10,000 Ohms 4532
Resistor -1,000 Ohms 4590 ® C Resistor 3764
Condenser-.0007 4520 C Resistor -800 Ohms 3763
Compensating Condenser 3772-B @ Power Transformer -60 cycles 4446
Condenser-.00011 4519 Power Transformer -25 cycles 4447
Compensating Condenser 3772-C Condenser-.015 double 3793-E
1st I F Coil 4501-B A C Cord and Plug L -943-A
Compensating Condenser 3772-C Filter Choke 3422
Condenser-.0001 4519 Resistor -70,000 Ohms 3642
Condenser-.05 3615-J Pilot Lamp 3463
Condenser-.05 and 250 Ohms 3615-B Resistor -100,000 Ohms 4411
Range Switch 3116 67 Condenser-.05 3615-D
2nd I. F. Coil 4501-C Resistor -100,000 Ohms 4411

2779_r rh,_ner ALVA

Condenser-.00011 4519 Insulator for Part Nos. 3557-3583 4105
Resistor -500,000 Ohms 4517 Pilot Bracket Assembly 4027-A
Condenser-.00005 4587 Bolt for Pilot Bracket Assembly .. W-439
Compensating Condenser 3772-D Tone Control Nut W-434
3rd I. F. Coil 4501-D By-pass Condenser Mounting Bolt W-443
Condenser-.00011 4519 Bottom Shield Bolt W-453
Resistor -100.000 Ohms 4411 Chassis Mounting Bolt W-468

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

January, 1931 Form No. 2544 Printed in U. S. A.

Page 4 Radio Service Bulletin No. 46

ADJUSTMENT OF MODELS 111 AND 111-A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires special
oscillator equipment, which all Philco Distributors have. If for any reason the Receiver needs adjust-
ment it must be returned to the Distributor's Service Department.

RANGE SWITCH
The Range Switch, No, @ in Fig. 3, is placed in the NORMAL position when the Receiver is

shipped. This gives great distance range and is the setting which will be found most satisfactory in
. practically all locations. In places far from broadcasting stations, however, the Range Switch may be

changed io the MAXIMUM position. This will make the Receiver super -sensitive and will -give
extreme distance range. Do not use the Range Switch in the MAXIMUM position if there are one
or more powerful broadcasting stations near you. In any location there will be less noise between
stations with the Range Switch in the NORMAL position.

REPLACEMENT PARTS
No. on No. on

Figs. 3 and 4 Description Part No. Figs. 3 and 4 Description
0 Resistor -10,000 Ohms 4412 g Condenser-.5
(7,-1 1.f P F Pnil RARL T (t--i \ Petraintnr-11111 WW1 Cthrno

Part No.
3583

. 4.4,11



All readings taken with antenna disconnected and ground on. Volume Control on full.
The majority of set testers are not equipped to measure a DC filament voltage as high as 14

volts. In this case the volt meter binding post prods will have to be used. This method will also have
to be used in checking cathode voltages across resistances No. 17-No. 39 and No. 28 and No. 29.

The field coil of the Speaker used with this Receiver is of low resistance. It is not the same as
the field coil used with the AC Electric Receiver. If, by mistake, a speaker from an AC Electric
Receiver is plugged into the DC Receiver no damage will result.

Table 2-Condenser Data
(Other than Filter Condenser)

No. on Figs.
7 and Capacity MFD

Part No. -4860

Ci-}4.11 I

.0005

.01
.05
.05 and 250 -ohm resistor
.25
.25 (two sections)

Table No. 3-Resistor Data
No. on Figs. 2 and 3 Terminal Resistance Color

0--

2-31 '10
1-2 14 Tubular
3-4 29,

200 Tubular
210 Flat Wire Wound
250 Flat Wire Wound

O 5,000 Green Black Red
- -(it) 13,000 Brown Orange Orange

0- Ct,- 32,000 Orange Red Orange
*-- 70,000 Jade Green

99,000 White White I Orange
240,000 Red Yellow Yellow
490,000 Yellow White Yellow

H ,C0
Radio Service Bulletin No. 53A

This RrillPtin cnnersPd s R7711Ptin Nn. CI

Model 46 Receiver
Model 46 Receivers are for Operation on 105-125 volt, DC Lines.

Power Consumption 42 Watts
WARNING --This Receiver is for use on 105 to 125 Volts, DC only. The type 14 and 17 tubes
using a 14 volt filament and type 2 ballast tube with a 9 volt filament are designed for use in
this Receiver.
The 46-E Receiver is for use on 210 to 240 Volts, DC only. The type 14 and 17 tubes and type 3
ballast tube with a 128 Volt filament are used in this Receiver.
These two chasses are not interchangeable .

Table 1-Tube Socket Readings Taken with Set Tester. DC Line. 115 Volts
Tube

Filament
Voltage

Plate
Voltage

Grid
Voltage

Screen Grid
Voltage

Cathode
Voltage

(Measured
with Prod)

Plate
MilliamperesType Circuit

14 1st R. F. 13.5 100 1.5 60 2.5 2
14 2nd R. F. 13.5 100 1.5 60 2.5 2
14 Detector 13.5 30 1.0 25 2.5 .1
17 1st Audio 13.5 100 .25 .. 4.5 5

71-A 2d Audio 4.5 90 15.5 .. ... 11.5
71-A Push -Pull 4.5 90 15.5 .. ... 11.5

2 Ballast 8 ... .. ... ....
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Compensating Condenser
(Part of Tuning Condenser

Assembly)
Resistor 32,000 Ohms . . . 3525
By -Pass Condenser .05 . . 3615- M
Condenser and Resistor .05 and

250 Ohms 3615-K
Third R. F. Transformer . 3884-Y
Compensating Condenser

(Part of Tuning Condenser
Assembly)

By -Pass Condenser .05 . . 3615- M

ea Set Switch
Line Plug . . .

Line Cord and Plug
Tube Shield . . .

Knob (Dial) . . .

Knobs (Switch and
Control) . . .

Spring (Switch and
Control Knob) .

Grid Clip. . . .

Grid Clin Insulator

Volume

Volume

4095
L-543
L-943
4228-A
4289-A

4290-A

4147
4060
4061

Resistor 5,000 Ohms . . . 3526 Speaker Plug and Cable . . L -1124-A
Resistor 32,000 Ohms . . . 3525 R. F. Transformer Shield . . 3862
By -Pass Condenser (2 -section,

.25 each) 4864
Grommet for R. F. Transformer

Shield 3747
By -Pass Condenser .0005 . . 3910 Pilot Lamp Bracket . . . 4871
Resistor 490,000 Ohms. . . 3769 Four Prong Socket Assembly . 3977-A
Blocking Condenser .01 . . 3903-H Five Prong Socket Assembly . 3979-A
Resistor 490,000 Ohms . . 3769 Speaker Socket 3977-B
By -Pass Condenser (2 -section,

.25 each) 4864
Volume Control Insulators .

Volume Control Insulators
4092
4286

Resistor 99,000 Ohms 3767 Cabinet
Resistor 240.000 Ohms 3768 Fahnstock CUD L-1126
Push -Pull Input Transformer
Pilot Bulb . . .

Resistor (3 -section)
Resistor 200 Ohms .

Resistor 210 Ohms . . . .

Push -Pull Output Transformer
Voice Coil and Cone . . .

4862 Finishing Rosettes . . . . 4267
3463 Speaker Mounting Screws
4858-A (3 used) W-493
4859-A Speaker Mounting Screws
4861 (1 used) W-483
2766 Tuning Condenser Dial Scale 4261
2769-B Mica for Compensating Con-

densers - 4318

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

June. 1931 Form No. 2590A Printed in U. S. A.
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COMPENSATING
Compensating condensers in all Philco Models are carefully adjusted at the Factory and ordi-

narily need not be readjusted.
If at all necessary to readjust,-a good oscillator, such as described in our earlier Service Manuals,

should be used. With the Receiver and oscillator set up for operation, and the volume control of the
Receiver turned on full-adjust the oscillator signal to a frequency between 1200 and 1400 kilocycles
or 120 and 140 on the Philco scale. Tune the Receiver sharply to the signal and then reduce the oscil-
lator signal so that it is barely audible in the Speaker.

Using the special fibre wrench, adjust the third compensating condenser to that point at which
the maximum signal is heard in the Speaker, then adjust the second and finally the first condenser in
the same manner, always adjusting for that position which gives the maximum signal.

After the adjustments are completed tune the Receiver to several broadcast programs to make
sure that the stations are tuned in at the proper place on the tuning scale.

REPLACEMENT PARTS -MODEL 46 RECEIVER
No. on

Figs. 2 and 3 Description Part No.
No. on

Figs. 3 and 4 Description Part No.
® Volume Control . . 4141 g Field Coil . . . . 2694
® First R. F. Transformer 3884-X ® Filter Condenser . 4860
® Tuning Condenser . . 4200-D ® Resistor 70,000 Ohms 3542
® Comepnsating Condenser 0 Resistor 32,000 Ohms 3525

(Part of Tuning Condenser ® Resistor 13,000 Ohms 3766
Assembly) 0 Resistor 70,000 Ohms . 3542

® By -Pass Condenser .05 3615-J 0 Resistor 250 Ohms . . 4142
® Resistor 32,000 Ohms . 3525 ® Resistor 13,000 Ohms . 3766
® By -Pass Condenser .25 4864 ® Line Choke (Neg.) . . 4886
(e) Second R. F. Transformer 3884-Y 62) Line Choke (Pos.) . 4231



3
4

5-6 2.67
7-8 2.68
9-12 750.

10-11 5.0
Rubber Covered Lead

Table 3-Condenser Data
(Other Than Filter Condenser)

Center Tap80 Tube
Center Tap 45 Tubes
Heaters for 24 and 27 Tubes
Filaments for 45 Tubes
Plates 80 Tube
Filament 80 Tube
Center Tap for 24 and 27 Tubes

No. on
Figs. CAPACITY COLOR

.05 Bakelite Container

Table 4-Resistor Data

No. on
Figs.

Power
(Watts)

Resist-
ance Body

COLOR
Tip Dot

1.' 1,000 Brown -Black -Red

0
@ ii

G

.U5 and 25U Ohm Resistor

.25 (two sections)

.00011

.0007

ISSxellte uontamer
Metal Container
Blue, Golden Yellow
White, Golden Yellow

v.)

@@
@@@

.a
1.
1.

.5

13,000
25,000
50,000

DI LIWU -131=11. -V1 ilage
Brown -Orange -Orange
Red . -Green -Orange
Green -Brown -Orange

.05 Bakelite Container O@ 1. 70,000 Violet -Black -Orange

.05 and 250 Ohm Resistor Bakelite Container ®®C® .5 100,000 White -White -White

.00005 Light Blue, White 1. 250,000 Red -Yellow -Yellow

.5 Metal Container 94 .5 500,000 Yellow -White -Yellow

.00025 Yellow 1. 500,000 Yellow -White -Yellow

.015 Bakelite Container 70 Flat Wire Wound (two sections)

.05 Bakelite Container 800 Short Tubular

.015 (two sections) Bakelite Container 57 10,000 Long Tubular

.05 Bakelite Container

Model 112 Condenser Block Part No. 3754 Model 112-A Condenser Block Part No. 3755

10

I I

2

7 7

.5 .015 5

5

Cl

3.

T

Fig. 1 Fig. 2

Radio Service Bulletin-No. 54
Models 112 and 112A Receivers

Model 112 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines
Model 112-A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts

Tube
Filament

Volts
Plate
Volts

Screen
Grid

Volts*

Control.
Grid
Volts

Cathode
Volts

Plate
Milli-

Amperes

Screen -Grid
Milli -

Amperes jType Circuit

24
27
24
24

1st R. F.
Osc.

1st Det.
1st I. F.. _

2.1
2.1
2.1
2.1

190
45

180
185

60

a
65

.2

.7
4.6
...- -

5
7
8
5

1.7
1.6
.5t

1.5

1.75
....

.15
1.7

Z4 ma 1. r. z.i 'UV OZ Z.Z a 0 1.04.1

27 Det. Rect. 2.2 .4 .5
27 Det. Amp. 2.2 35 .4 5 .20:
27 1st A. F. 2.1 95 1.2 5 4.
45 2nd A. F. 2.2 255 50 32.5
45 2nd A. F. 2.2 255 50 32.5
80 Rect. 4.9 50/Plate

*Read with C 100 Scale.
fRead with 20 Mil. Scale.
:Read with 2 Mil. Scale.

Note-Volume Control Off; Station Selector turned to Low
Frequency End; Range Switch set in "Normal" Position.

Table 2-Power Transformer Voltages
Terminals A.C. Volts

1 -2 Primary
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Tuning Condenser
Compensating Condenser
2nd R. F. Coil

4000-D
3772-A
3884-T

--g Condenser-.60025
0 Condenser-.015
® Resistor -500,000 Ohms

3082
3793-B
3769

Condenser-.05 3615-L ® Condenser-.05 3615-S
Compensating Condenser 3968-A ® Resistor -250,000 Ohms 3768
Resistor -100,000 Ohms 4411 .® Volume Control 4093
1st Detector Coil 3884-V ® Resistor -70,000 Ohms 35423754

Condenser-.05 and 250 Ohms
Condenser-.05 and 250 Ohms

3615 -CB
3615-C

® Filter Condenser Block -60 cycles . . .

B Filter Condenser Block -25 cycles . . 3755
Coupling Condenser
Compensating Condenser

3892-A
3968-A

C) Tone Control
® Resistor -25,000 Ohms 3°65367-A

Oscillator Coil 3884-U g Resistor -25,000 Ohms 3656
Compensating Condenser 3968-A ® Push-pull Input Transformer . . 3537
Resistor -50,000 Ohms 4518 ® Push-pull Output Transformer . 2848

RAR7 (F.s, Vnirp Cnil and Come Amernhlv 274714-R

is Resistor -13,000 Ohms 3766 Field Coil 2850
Condenser-.00011 4519 B Resistor -10,000 Ohms 4532
Resistor -1,000 Ohms 4590 C Resistor 3764
Condenser-.0007 4520 C Resistor -800 Ohms 3763
Compensating Condenser 3772-B Power Transformer -60 cycles 4446
Condenser-.00011 4519 Power Transformer -25 cycles 4447

@ Compensating Condenser 3772-C CD Condenser-.015 double 3793-E
C) 1st I F Coil 4501-B CD A C Cord and Plug L -943-A

® Compensating Condenser 3772-C Filter Choke 3422
® Condenser-.0001 4519 Resistor -70,000 Ohms 3542

Condenser-.05 3615-J Pilot Lamp 3463
®11 Condenser-.05 and 250 Ohms 3615-B Resistor -100,000 Ohms 4411
413 Range Switch 3116 Condenser-.05 3615-D
® 2nd I. F. Coil 4501-C as Resistor -100,000 Q,hme 4411

4- 2779-C Gol Cln-Aff Switch 41105

33 Condenser -10011 4519 70 Resistor 50,000 Ohms 4518
Resistor -500,000 Ohms 4517 Insulator for Part Nos. 3557-3583 4105
Condenser-.00005 4587 Pilot Bracket Assembly 4027-A
Compensating Condenser 3772-D Bolt for Pilot Bracket Assembly . W-439
3rd I. F. Coil 4501-D Tone Control Nut . . . .. W-434
Condenser-.00011 4519 By-pass Condenser Mounting Bolt W-443
Resistor -50.000 Ohms 4518 Bottom Shield Bolt W-453

Chassis Mounting Bolt W-468

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

May, 1931 Form No. 2650 Printed in U. S. A.
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ADJUSTMENT OF MODELS 112 AND 112A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires special
oscillator equipment, which all Philco Distributors have. If for any reason the Receiver needs adjust-
ment it must be returned to the Distributor's Service Department.

RANGE SWITCH
The Range Switch, No. @ in Fig. 3, is placed in the NORMAL position when the Receiver is

shipped. This gives great distance range and is the setting which will be found most satisfactory in
Practically all locations. In places far from broadcasting stations, however, the Range Switch may be
Changed to the MAXIMUM position. This will make the Receiver super -sensitive and will give
extreme distance range. Do not use the Range Switch in the MAXIMUM position if there are one
or more powerful broadcasting stations near you. In any location there will be less noise between
stations with the Range Switch in the NORMAL position.

REPLACEMENT PARTS
No. on No. on

Figs. 3 and 4 Description Part No. Figs. 3 and 4 Description Part No.

0 Resistor -10,000 Ohms 4412 C) Condenser-.5 3583
8ctS24.- T 1 paiatar-1(10111111 Ohma 4411



AUVITIUNAL rAtIT L1T--MUULL 414 ANL) 414-A

No. on Fig. 1 Part No.

C) Motor (50-60 cycles) 4784
Motor (25 cycles) 4785

C) Phonograph On-Off Switch 4748
@ Pick-up Head 4584
C) Radio-Phono Switch 4514
O Cord Connector Plug 4091
C) Cord Connector Socket 4124

turn TaDle 4(00

The numbering in Fig. 1 from 0 to g is the same as in Figs. 3 and 4
shown in Bulletin No. 54 with the exception of resistor 7 in Bulletin
No. 54, which is in Bulletin No. 55.

We are not issuing instructions on the repair of the turntable motor,
the record changer mechanism or the pick-up head. If the motor should
become defective, replace with another motor. Do not attempt to repair it.
Return it to your distributor.

The pick-up should be handled in the same way. If it does not operate
properly remove the neaa ana return it, to your C116-LFIOUI.Ur.

If the record changer mechanism is out of adjustment it should be
returned to your distributor's service department for servicing.

The worm gear of the motor should be greased with a clear petroleum
jelly. Add a few drops of light machine oil to the two oil holes of the
phonograph motor once every six months. These oil holes are located
underneath the turntable.

May, 1931
p.,.. V.. PAT OFI.

lAlilaiii,,414,11.4l, A (.1.

Form No. 2638 Printed in U.S.A.

Radio Service Bulletin-No. 55
MODEL 212 AND 212-A RADIO -PHONOGRAPH

MODEL 212 IS FOR USE ON 50-60 CYCLE 100-130 VOLT AC LINES
MODEL 212-A IS FOR USE ON 25-40 CYCLE 100-130 VOLT AC LINES

Particular attention is called to the noted change in the wiring
diagram on Fig. 1.

The chasses of the 212 and 212-A are the same as the chasses of the
111 and 111-A except for the additional wiring of the radio-phono switch
and pickup.

The tube socket readings, transformer, condenser and resistor data,
the filter condenser arrangements and all other information given in
Bulletin No. 54 for 112 and 112-A should be used for the 212 and 212-A
respectively.

The parts list in Bulletin No. 54 is supplemented with the following
which are the additional parts used in the Radio Phonograph.



A
N

D
 2

12
-A

 R
A

D
I(

'2
4

,'
24

27

f5
1

57

E

Fi
g.

 1

SP
E

A
1

M
O

D
E

L
 2

12

/'2
4

/'2
4

10

IN
D

IC
A

T
E

S
 C

H
A

S
S

IS

1NY U
ONO°

vvvy

Page 2

PMeg
Radio Service Bulletin No. 55

'2
7

1, m

()

'2
7

i
71

7

R
ft

19
 0

 0
 0

 3
,-

0 
0 

If
 0

00
0 

0 
-

,..
.

X
45

D
e

D
M

-0
.-

,U
U

L
SA

L
91

9-
P-

®
--

(
N

E
C

T
IO

N
S

 S
H

O
W

N
 -

0 
11

1-

)-
PH

O
N

O
G

R
A

PH

'2
7

(

K
E

R
 P

LU
G

 A
N

D
 S

O
C

K
E

T
 C

O
N



4 2.5 Center Tap of 3-5 Black with Yellow
6-8 2.5 Filament of 45 Tubes Dark Green

7 2.5 Center Tap of 6-8 Black with Green
9-10 5.0 Filament of 80 Tube Light Blue

11-13 650. Plates of 80 Tube . Yellow
12 Center Tap of 11-13 Yellow with Green

Table 3-Resistor Data

No. on Fig. Terminal

( 1-2

Power
(Watts) Resistance

Color
Body-Tip-Dot

800

0

2-3 263
3--4
5--6

75
370 (Long Tubular)

6-7 1,800
7-8 1,430

aT 1. 13,000 Brown-Orange--Orange
.5 50,000 Green-Brown-Orange

1. 50,000 Green-Brown-Orange
1. 250,000 Red-Yellow-Yellow

.5 250,000 Red-Yellow-Yellow

.5 1,000,000 Brown-Black-Green

Table 4-Condenser Data

No. on Figs.

O
to

@ @
@17

@CD@
(25 to 40 cycles)

41,

Capacity

.09 Double

.09 Double

.00011

.000035

.5
f .25 Double (Black wires to Ground)

(White wire to Ground)
.05

6.
10.

.015 Double

.0007

Color

Black Bakelite Container
Black Bakelite Container
Blue, Golden Yellow
Yellow and Green
Metal Container
Metal Container
Black Bakelite Container
Electrolytic Type
Electrolytic Type
Black Bakelite Container
White, Golden Yellow

.001 Green and White

ffikpco
Radio Service Bulletin'-- No. 56

Models 90 and 90-A Receivers
Model 90 Receivers are for Operation on 105-125 volt, 50-60 cycle AC Lines.
Model 90-A Receivers are for Operation on 105-125 volt, 25-60 cycle AC Lines.

Table 1-Tube Socket Readings Taken with AC Set Tester, AC Line, 115 Volts

Tube
Filament
Voltage

Plate
Voltage

Grid
Voltage

Screen
Grid

Voltage
Cathode
Voltage

Plate
MilliamperesType Circuit

24
27
24
24

1st R. F.
Osc.

1st Det.
1st I. F., - .

2.1
2.1
2.1
2.1

250
60

250
250

3.3
1

5.5
3.8

83
.. .

23
80

15
15
15
15
, E

3
2

.5
4.5
0zna JJeL. L.1 aa O./ 'th la

27 1st Audio 2.1 140 .25 10
45 Audio 2.2 243 46 30
45 Audio 2.2 243 46 30
80 Rect. 4.5 ..

All readings taken with antenna disconnected and ground on. Volume Control on full.

Table 2-Power Transformer Voltages

Terminals A.C. Volts Color

1-2 105 to 125 Primary Black (Small Gauge)
3-5 2.5 Heaters of 24 and 27 Tubes Black (Heavy Gauge)
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SOCKET

14 II
(1)'15T DETECTOR'

SOCKET
'OSCILLATOR.'

SOCKET

pH14.co
No. 56 Radio Service Bulletin Page 3

sr AUDi0
SOCKET

17

00®
CD 45

CDCDOOSCD®
O 8 44 O 48 So

R.F
SOCKET



Compensating Condenser (Part of Tun- ing Condenser Assembly)
ing Condenser Assembly) Resistor -5,000 Ohms 3526

00 Condenser .09 M. F. (Double) . . 4989-C 0 Pilot Bulb 3463
ill141 Condenser .09 M. F. (Double) . . 4989-B as R. F. Choke 03086
0) Fixed Condenser .00011

Compensating Condenser} Assembled 3772-C Line Cord and Plug
Tube Shield

L-943
03002

0 1st I. F. Transformer 03009 Knob (large) Dial Control 4958-A
® Compensating Condenser
@ Fixed Condenser .00011 Assembled
, Normal Maximum Switc

03051

3116

Spring (Dial Knobs)
Knobs (small) Tone and Volume Control
Knob (switch)

4147
4959-A
4290-A

Condenser (.000035 mf) .

d2nd
4990 Grid Clip 4897

I. F. Transformer 03143 Speaker Plug and Cable . . . . L -1124-A
() Compensating Condenser} Assembled0 Fixed Condenser .00011 03051 Grommet for R. F. Transformer Shield

Rectifier Tube Socket
3747
5026

611 Rofaisttor-FA AM (lalma 4518 Fniir Prone Snolrat Afataamhlv 4g.5.5

g Condenser :66035 4990
Resistor -250,000 Ohms . . 4410

24 Resistor -1,000,000 Ohms . . 4409
® Condenser .5 M. F. (Double) . 03024
® Tone Control 4037-A
 1st Audio Transformer 4952
* Condensers 2-.25 M. F. and 1-.5 M. F. 03029
® Condenser .05 M F. 3615-G
® Output Transformer:

II2 (For Large Cone Assembly) . . 2848
K2 (For Small Cone Assembly) . 2766

® Voice Coil Assembly and Cone:
II2 (Large Cone) 02997
K2 (Small Cone) . . . . . 02996

Qvuaalre.v. Inearl- A aaamhlarl IsriTh PntAnl

Tye Prong Socket Assembly . . 44995567

Speaker Socket
Volume Control Insulator . . 4092
Volume Control Insulator . . 4286
Fahnstock Clip L-1126
Finishing Rosettes 4267
Speaker Mounting Screws (3 used) W-493
Speaker Mounting Screws (1 used) W-483
Dial 5021
Mica for Gang Condenser Compensating

Condenser ...... . 3473
Insulating Washer for Compensating

Condenser .. 3500.. . . . .

Tuning Condenser Mounting Washer . 3914
ltife,1141+;Inn Woobar R01

Frame
1 U.LLILIIIS VULIUGIJOG1 .L.ILLV Wu umb a.....

Tuning Condenser Mounting Sleeve . 3916
Resistor -250,000 Ohms . . . .

Resistor -250,000 Ohms . . .

Filter Choke
Condenser 6 M. F. Electrolytic Type

(50-00 cycles)

3768
4410
4951

4916

Spring for Tuning Condenser
Bezel
Complete Pilot Bracket
Dial Disc

4255
5009

03081-A
4925

Condenser 10 M. F. Electrolytic Type
(25-40 cycles) . . . . . . 5142

Light Shield Screen
Friction Drive Bracket

4937
4930

Condenser 6 M. F. Electrolytic Type Brass Collar for Friction Drive 4935

(25-40) and (50-60) cycles . . 4916 Shaft 4931

B. C. Resistor 4953
Power Transformer (50 to 60 cycles) . 4938
Power Transformer (25 to 40 cycles) . 4939

Tim.. v.v.  T\TTT TIT A CIITIeT1 A !VI, T ringry, 71, V rirl-ft 4 T1 A XT
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ADJUSTMENT OF MODELS 90 and 90-A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no circum-

c4nInnt-so nv.e. +hn nrline+i etnnelnetanwet +n het ethanntetel in +ha .Galri 'Mice olirrnrYIPT1+ TPrIlliTOC canc./A 411 ACPill atrir
equipment, which all Phileo Distributors have. If for any reason the Receiver needs adjustment
it must be returned to the Distributor's Service Department.

RANGE SWITCH
The Range Switch, No. i3 in Fig. 1, is placed in the NORMAL position when the Receiver is

shipped. This gives great distance range and is the setting which will be found most satisfactory in
practically all locations. In places far from broadcasting stations, however, the Range Switch may be
changed to the MAXIMUM position. This will make the Receiver super -sensitive and will give
extreme distance range. Do not use the Range Switch in the MAXIMUM position if there are one
or more powerful broadcasting stations near you. In any location there will be less noise between
stations with the Range Switch in the NORMAL position.

REPLACEMENT PARTS, --MODELS 90 and 90-A RECEIVERS
No. on

Figs. 3 and 4 Description

C

CD

Volume Control
1st R. F. Transformer
Gang Condenser -50 to 60 cycles . .

Gang Condenser -25 to 40 cycles .

Compensating Condenser (Part of Tun-
ing Condenser Assembly)

2nd R. F. Transformer . . . .

Compensating Condenser (Part of Tun-
ing Condenser Assembly)

lat.lhnt.TranaformAr

Part No.
5039

03013
03001
03078

03014

No. on
Figs. 3 and 4 Description Part No.

@ Condenser .015 M. F. (Double) . . 3793-E
C) Condenser .0007 M. F. Assembled 03050@ Compensating Condenser)
@ Resistor -50,000 Ohms 4237
C) Oscillator Coil 03016
C) On -Off Switch 4095
@ Condenser .001 M F 5215
@ Resistor -13,000 Ohms 3766
C) Condenser .00011 M. F. 4519
rainenmripnaatine Condpnaer (Part. of  Tun-



1-2 105 to 125 Primary Black (Small Gauge)
3-5 2.5 Filament of 47 Dark Green
6-8 2.5 Filament of 24 Black (Heavy Gauge)
9-10 5. Filament of 80 Light Blue

11-13 700. Plates of 80 Yellow
4 Center Tap of 3-5 Black, Green Tracer
7 Center Tap of 6-8 Black, Yellow Tracer

12 .. ... Center Tap of 11-13 Yellow, Green Tracer

Table 3-Condenser Data

No. on Figs.....A .4 neavvarl ta, MFII

.09

.00041

.09

.00011

.05

.00005
.5
.0005
.00025

.09 and 250 Ohm Resistor
.01
.25

(25 to 40 cycles) 6.
( KA 1n IA nvoloQ1 111

Yellow Orange

Blue, Golden Yellow

Light Blue, White

Green
Yellow

Table 4-Resistor Data

No. on Figs.
3 and 4 Resistance Terminal Body

Color
Tip Dot

@ @
(30

g CD0

50,000
5,000

13,000
250,000
100,000

1060

.. .

.. .

1-2

Green
Green
Brown
Red
White

Brown
Black
Orange
Yellow
White

Orange
Red
Orange
Yellow
Orange

Z,OW
70

180

4-0
4-5
5-6

Long Tubular

PHILCO
Radio Service Bulletin-No. 57

Models 70 and 70-A Receivers
Model 70 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines

Model 70A Receivers are on 100-130 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts

Tube

Type I Circuit
Filament

Volts
Plate
Volts

Screen
Grid
Volts

Control
Grid
Volts

Cathode
Volts

Plate
Milli-

amperes

24 1st R. F. 2.25 250 85 3. 19.5 3.
24 1st Det. 2.25 250 87 5.5 21.5 .5

27
24

Osc.
1st I. F.

2.25
2.25

85
250

.. .

87
2.
3.

19.5
19.5

2.5
3.

24 2nd Det. 2.25 105 75 6. 22. .1

47 Audio 2.25 245 255 1. .. ...
80 Rectifier 4.7 . . . . . .. . 40/plate

Note-Volume Control Off; Station Selector turned to Low Frequency End.

Table 2-Power Transformer Voltages

Terminals A.C. Volts
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®
©
©

4

Compensating Condenser . .

Resistor -50,000 Ohms . . .

Bypass Condenser-.09 M. F
Double

Compensating Condenser (Part of

03120
4237

4989-C

Pilot Lamp . . . . . . 3463
Power Transformer -50-60 cycles 5117
Power Transformer -25-40 cycles 5118
Switch . . . . . 4095
Bypass Condenser-.015 M. F.

Gang Assembly) (Double) 3973-H
@ Resistor -5,000 Ohms . . 3526 Tone Control . . . . . . 03140
@ Condenser-.00011 M. F. . . 4519 Mica (Compensating Condenser) 3473
g Resistor -13,000 Ohms . . . 3766 Insulating Washer (Compensating
©
10

Condenser-.00011 M. F.1
Compensating Condenser f . . 3772-C

Condenser) . . . . . . 3500
Rubber Washer (Chassis Mtg.) . 5189

a First I. F. Transformer . . . 03091 Grommet (R. F. Transformer
Compensating Condenser' Shield) . . . . . .

Fixed Condenser-.00011f '
03051 Rubber Washer (Tuning Conden.- 3747

Second I. F. Transformer . . 03092 ser Mtg.) . . . . . . 3914
Bypass Condenser-.05 M. F. . 3615-L Rubber Washer (Tuning Conden-
Compensating Condenser} 03061

ser Mtg.) . . . . . . 3915
Condenser-.00005 Rubber Washer (Tuning Conden-
Bypass Condenser-.5 . 3583 ser Mtg.) . . . 3916

4237Resistor -50,000 Ohms Spring (Dial Knobs) . 4147

Condenser-.0005 3910 Grid Clip . . . . 4897

Condenser-.00025 . 3082 Five Prong Socket . 4956
Detector R. F. Choke . 03086 Speaker Socket . . 4957
Resistor -250 Ohms and Con- Knobs (Dial) -. . 03196

denser-.09 M. F. . . 4989-G Tube Socket (Rectifier Tube) . 5026
(3-2' Resistor -250,000 Ohms . 4410 Steel Washer (Chassis Mtg.) . 5058

3)O
Resistor -100,000 Ohms . 4411 Knob (Switch, Tone, Volume) . 4290-A
Condenser-.01 M. F. . 3903-J Volume Control Insulator . . 4092
Resistor -250,000 Ohms . 4410 Volume Control Insulator . . 4286
Condenser-.25 M. F.. . 4264

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

May, 1931 Form No. 2651 Printed in U. S. A.

Page 4
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ADJUSTMENT OF MODELS 70 AND 70-A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires special
oscillator equipment, which all Philco Distributors have. If for any reason the Receiver needs adjust-
ment it must be returned to the Distributor's Service Department.

REPLACEMENT PARTS
No. on No. on

Ms. 3 and 4 Description Part No. Figs. 3 and 4 Description Part No.

Cif Volume Control . . 5039 ® Output Transformer 2673
® First R. F. Transformer . . .

® Tuning Condenser (25-40 cycles)
Tuning Condenser (50-60 cycles)

® Compensating Condenser (Part of
Gang Assembly)

0 Bypass Condenser-.09 M. F.

03082
03077
03076

®
®
®
CO

Voice Coil and Cone . . .

Field Coil Assembly . . . .

B. C. Resis tor . .

Condenser (Electrolytic) (50-60
cycles)

Condenser (Electrolytic) (25-40

(MN
02966
5125

4916

Double 4989-C cycles) 4142

0 First Detector Transformer . . 03083 @ Filter Cho ke . . 4951

® Compensating Condenser (Part of 0 Condenser (Electrolytic) (50-60
Gang Assembly) cycles) .... . . . 4916

® Oscillator Coil . . .

M..F.
03084 Condenser (Electrolytic) (25-40

a) Fixed Condenser-.00041 5120 cycles) 5142



3-5 2.5 Filament of 47 Dark Green
6-8 2.5 Filament of 24 Black
9-10 5. Filament of 80 Light Blue

11-13 700. Plates of 80 Yellow
4 Center Tap of 3-5 Black, Green Tracer
7 Center Tap of 6-8 Black, Yellow Tracer

12 Center Tap of 11-13 Yellow, Green Tracer

Table 3-Condenser Data
No. on Figs. 1 and 2 Capacity (mfd.) . Color

is

zn

.00011

.00025
Annsi

Blue and Golden Yellow
Yellow
Ypllnw and ()Fringe

.0005

.01

.015 (Double)

.05

.09 (Double)

.09 (with 250 ohms)

.09 (50-60 cycles)

.18 (25-40 cycles)
.25
.5
6 (50-60 cycles)
10 (25-40 cycles)
6 (50-60 cycles)
10 (25-40 cycles)

Green
_

Black Bakelite
Black Bakelite
Black Bakelite
Black Bakelite
Black Bakelite
Black Bakelite
Black Bakelite
Metal
Metal
Electrolytic
Electrolytic
Electrolytic
Electrolytic

Table 4-Resistor Data

No. on
Figs. 1 and 2 Terminal Power

(watts)
Resistance

(ohms)
Color

DotBody Tip

C.)

g
®*

fl-, icz

Combined
1-2
2-
4-53
5-6
....
. ..

(50-60 cycles)

with

.

.09 mfd.)

.,

.5
1.
.5
.5

13,000
45,000
51.000

250
10601
237000

240)
5,000

Black Bakelite

Long Tubular

Green
Brown
Yellow
Green

Black
Orange
Green
Brown

Red
Orange
Orange
Orange

(25-40 cycles) .5
.5

99:000
240,000

White
Red

White
Yellow

Orange
Yellow

H,,C 0
Service Bulletin-No. 57-A

Models 70 and 70-A Receivers
(This Bulletin Supersedes Service Bulletin No. 57 for All Parts Replacements)

Model 70 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines
Model 70A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts
Tube

Type Circuit
Filament

Volts
Plate
Volts

Screen Control Plate
Grid Grid i Cathode Milli -
Volts Volts Volts amperes

24 1st R. F. 2.25 250 85 3. 19.5 3.
24 1st Det. 2.25 250 87 5.5 21.5 .5
27 2.25 8.5 2. 19.5 2.5
24 1st I. F. 2.25 250 87 3. 19.5 3.
24 2nd Det. 2.25 105 75 6. 22. .1
47 Audio 2.25 245 255 1.
80 Rectifier 4.7 40/plate

Note-Volume Control Of; Station Selector turned to Low Frequency End.

Table 2-Power Transformer Voltages
Terminals A.C. Volts

1-2 105 to 125 Primary White
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to

O

19

1.

le

le

Compensating Condenser-Low
Frequency . . . . . 04000-F

Resistor (51,000 ohms) . . . 4518
Condenser (.09 mfd. Double) . 4989-C
Compensating Condenser-High

Frequency - (Part of Gang
Condenser Assembly) .

Resistor (5,000 ohms) . .

Condenser (110 mmf.) . .

Resistor (13,000 ohms) . .

Compensating Condenser -1st
I. F. Primary . . . . 04000-J

5310
4519
3766

cycles
Condenser (.18 mfd.) 25-40

cycles
Electrolytic Condenser (6 mfd.)

50-60 cycles
Electrolytic Condenser (10 mfd.)

25-40 cycles
Pilot Light
Power Transformer (50-60

cycles)
Power Transformer (25-40

4V69 -J

4989-K

4916

5142
3463

5117

(1!9

19

21

O

24

first 1. 1'. 1 ransiormer . . uduvi
Compensating Condenser -1st

I. F. Secondary . . . .

Second I. F. Transformer . .

Condenser (.05 mfd.) . . .

Compensating Condenser -2nd
I. F. Secondary .

Condenser (.5 mfd.) .

Resistor (51,000 ohms)
Condenser (500 mmf.)
Condenser (250 mmf.)
R. F. Choke

04000-H
03092
3615-L

04000-K
3583
4518
3910
3082

03086

cycles)
Power Transformer (50-60

cycles, 230 volts) .

"On -Off" Switch
® Condenser (.015 mfd Double) .

Tube Shield
Bezel
Knob (Large)
Knob (Small)
Spring (Small)

5118

5119
4095
3793-K

03987
5312

03064
03437

4147
uonaenser t.ui U0111131riea WILD pring °hoz

250 ohm Resistor) . . . 4989-E Grid Clip 4897
0
0

Resistor (240,000 ohms)
Resistor (45,000 ohms) 50-60

. .

4410

5256

Five Prong Socket Assembly
Four Prong Socket Assembly

4956
4955cycles . . .

Resistor (99,000 ohms) 25-40 Dial Complete 03031
cycles . . . . . . . 4411

plia.co
Service Department

December. 1931 Form No. 2661 Printed in U. S. A
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ADJUSTMENT OF MODELS 70 AND 70A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires special
oscillator equipment, which all Philco Distributors have. If for any reason the Receiver needs adjust-
ment it must be returned to the Distributor's Service Department.

REPLACEMENT PARTS -MODELS 70 AND 70-A
No. on No. on

Figs. 3 and 4 Description Part No Figs. 3 and 4 Description Part No.

® Volume Control . . 5039 ® Condenser (.01 mfd.) . . . 3903-L
® R. F. Transformer 03082 Resistor (240,000 ohms) . . 4410
C) Tuning Condenser (5U-60 cycles) 03076 g Condenser (.25 mfd.) . . . 4264

Tuning Condenser (25-40 cycles) 03077 Output Transformer . . . 2673
® Compensating Condenser - (*) Voice Coil and Cone Assembly 02996

Antenna-(Part of Gang Con- Field Coil (Assembled with Pot) 02966
denser Assembly) . . . . B. C. Resistor 03079

®
®
®

Condenser (.09 mfd. Double) .

Detector Transformer . . .

Compensating Condenser -
Detector-(Part of Gang Con-
denser Assembly) . .

4989-C
03083

Electrolytic Condenser (6 mfd.)
50-60 cycles

Electrolytic Condenser (10 mfd.)
25-40 cycles

4916

5142

® Oscillator Coil . . . 03084 Choke 4819
® Condenser (410 mmf.) . 5120 Condenser (.09 mfd.) 50-60



NU. 011 rlg. 1 raiL

0 Switch (for motor) 5168

((;6) Motor (50 to 60 cycle) 4543

(25 cycle) 4561

g Pick-Up Head 5251

g Volume Control 5117

Pick-Up Coupling Transformer 5167

Phono-Radio Switch 5170

(5-_ Resistor (33000 ohms) 3525

Turntable 4547

'ora UOlUleGIOF rlUg
Cord Connector Socket 4124

Needle Cup 4101

Needle Box 4102

The numbering in Fig. 1 from cJ to ,r,s is the same as the numbering in

Figs. 3 and 4 shown in Bulletin No. 57.
Do not attempt repair work on the turntable motor. Should this part

become defective, replace with another motor and return it to the factory
The pick-up should be handled in the same way. If it doesn't operate

I 1 .-1
properly, - remove the mounting DOIT. Wn lUn 1101U LUC plUA-Up i1eaU LU LUC

tone arm, - replace with another and return it to the factory.
Grease the worm gear of the motor with a clear petroleum jelly or a

commercially pure vaseline. In order to oil the bearings of the motor it

is necessary to remove the turntable.
There is an oil cup located at the top of the motor board, in which

a few drops of light machine oil may be added as needed.

Maw 1Q11 D H I LC 01.11,,O

Philadelphia, Pa.

HIL,C0
Radio Service Bulletin -No. 58

MODEL 270 AND 270-A RADIO -PHONOGRAPH

MODEL 70 IS FOR USE ON 50-60 CYCLE 105-125 VOLT AC LINES
MODEL 70-A IS FOR USE ON 25 CYCLE 105-125 VOLT AC LINES

The chassis of the 270 and 270-A are the same as the chassis for
the 70 and 70-A except for the additional wiring to the radio-phono
switcn ana the eiecmric turnmabie ana pica-up.

The tube socket readings, transformer, condenser and resistor data,
the filter condenser arrangement and all other information given in
Bulletin No. 57 should be used for the 270 and 270-A respectively.

The parts list in Bulletin No. 57 is supplemented with the following
which are the additional parts used in the Radio Phonograph.

ADDITIONAL PARTS LIST - MODELS 270 AND 270-A
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WA. .1/11/1J,ll %./11, V11, 10,1 V 1,1. 1., ±-n.,A too, 1111/ V 11-1GlA 111.41 111011Gl,411/11 1111110 411V IJC11 140
have been defective.

8th: If due to some special condition you have any parts to return to Philco which are
not listed on a service report, first write in for permission to make this return.
If your request is in order, you will receive a return authorization for the material.

9th: When new models are announced, order a small quantity of all those parts not
already in stock.

10th: This system will maintain your parts stock for current models. When a model is
beyond the guarantee period, it will be necessary to order parts as your stock is
depleted.

RADIO TUBES
Philco Tubes Are Guaranteed for 90 Days to the User

1st: All Philco tubes are code dated.
2nd : Philco notifies all Distributors when code dates are beyond guarantee.
3rd : With the exception of mishandled tubes, all defective tubes returned having code

dates which are within the guaranty period will be replaced.
4th : Returned tubes found to be 0. K. will be re -code dated and packed in new wrappers

and returned to the Distributor.
5th : You can procure from Philco a small supply of tube labels for use on tubes that

bear a beyond the guarantee code date but which you know have not been in
service the full ninety (90) days of the guarantee period.

6th : Tubes bearing this label may be returned for our consideration.
7th : No tubes will be replaced which bear beyond the guarantee code dates unless the

above label is attached and properly filled in.
8th : No labels need be used on tubes which are within the guarantee period.

May, 1931
Philadelphia, Pa.

phfa PA, WC. °
HENRY T. PAISTE, JR.

Form No. 2671 Printed in U. S. A.
service Department

PHILCO
Radio Service Bulletin No. 59

Philco Parts Replacement Policy
RADIO PARTS

Philco Radio Parts Are Guaranteed for 90 Days to the User

1st: Get a pad of service report forms from Philco.
2nd : Fill out the form each week covering all Philco reuair work on current models.

whether this work is done by your own shop or by your dealers.
3rd: Mail the report to Philco each week.
4th: As soon as these reports are received by Philco all the parts listed that are within

the guarantee period will be shipped and billed to you.
5th : On the first and fifteenth of each month, you will receive from Philco a Parts

Return Authorization sheet. On this sheet list the quantity of each part to be
returned and send it in with the parts reported on the two previous service reports.

6th : When these parts are received by Philco, they will be checked against the service
reports for the period covered by the authorization sheet.

7th: When the parts are received, credit will be issued by Philco to equal the billing
of 11Q -el -a ahinnnrl nn Ch 001.17;0n vtartniq vvrnI>irletA iv setn44 es,. A. n eln +Ise, rsnsgri-es "



uuuput WULUr. JUL tne iirst ana second antenna conaensers ior maximum
signal in the output meter reducing the atenuator setting as the signal
increases to prevent damage to the meter mechanism. Turn the center con-
trol of the oscillator to intermediate frequency and reset the tuning
control of the oscillator to the 175 K. C. position and proceed as out-
lined above. Final adjustment must be made when the oscillator is set at
exactly 175 K. C. in the intermediate position.

ANTENNA CONDENSERS - With the oscillator set at the original 175 K. C.
position adjust the first and then the second antenna condenser for maxi-
mum 1-ceuinb iii une output meter.

LOW FREQUENCY CONDENSER - Set the oscillator on broadcast position and
tune to exactly 600 K. C. The oscillator signal should be received at
60 on the Receiver scale. Adjust the low frequency condenser until the
maximum reading is obtained in the output meter with the Receiver set
at 60.

SEE BULLETIN NO. 67 FOR CALIBRATION OF OSCILLATOR AT BROADCAST FREQUENCIES.

.y.Ly ilcuebary Lo replace the tuning scale on tne moaei 112Super
heterodyne, put a mark opposite 55 on the tuning condenser drum. Remove
the old scale and place the new one in position so that 55 is exactly
opposite the above mark.

PHILco
May, 1931

.11-1_1-:_
- -----`..-`-'1'.."`"7 ' ""
Form No. 2639

I
Service Department

v
Printed in U.S.A.

Using a Philco fibre wrench, part No. 3164, adjust the third I. F. con-
denser until the maximum reading is obtained in the output meter. Next,
adjust the second I. F. condenser and then the secondary and primary con-
densers of the first I. F. stage for maximum reading on the meter. During
these adjustments it may be necessary to reduce the signal strength by
turning down the volume control of the receiver so that the needle will
not be deflected beyond the end of the scale.

HIGH FREQUENCY CONDENSER - Remove the "A" terminal lead from the control
grid of the first detector tube and replace the grid clip. Replace the
tube shield. Connect the "A" terminal of the oscillator to the antenna
post of the Receiver and the "G" terminal of the oscillator to the ground
terminal of the chassis. Do not change the oscillator setting. Turn up
the attenuator of the oscillator until it is all the way on. Set the Philco
scale to approximately 140 (1400 K. C.); set the NORMAL - MAXIMUM switch
in the Maximum Position provided the Receiver is not too far out of
adjustment the eighth harmonic of the 175 note will be heard at or near
uric L.-ro publuluu of Lne bCale. OeL the station SeleCLOr IMOD at exactly
140 and tune the high frequency condenser until the oscillator note is
peaked at exactly 140 on the Receiver scale. Next adjust the detector
condenser for maximum reading on the output meter.

If the Receiver is so far out of adjustment that the eighth harmonic of
175 K. C. is not audible, it will be necessary to set the oscillator for
broadcast frequencies. Set the tuning control of the oscillator at approx-
imately 1400 K. C. (as indicated in the data furnished with the instru-
ment), then adjust the high frequency condenser for maximum signal in the



Intermediate Frequency Adjustment-Re-
move the tube shield. Remove the control
grid clip of the first detector tube (Type 24
tube nearest back of the Receiver Chassis
under the tube shield). Connect the "A"
terminal of the oscillator to the control grid
of the first detector tube. The "G" terminal
must be connected to the Receiver Chassis.
Turn the filament control of the oscillator on
about IA the total movement. The middle
switch much be turned to the intermediate

High Frequency Compensator - Connect
the "A" and "G" terminals of the oscillator
to the ANT and GND terminals of the Re-
ceiver. Do not change the oscillator setting.
Tune the Receiver to exactly 140 and adjust
the high frequency compensator for maxi-
mum reading in the output meter.

Antenna and Detector Condensers - With
the Receiver and oscillator in the same set-
ting, set the detector and antenna condensers
for maximum reading in the output meter.

1JVW L1V11. 1116 L g LA/111.14-41 VI Llle 44W41144AM
must be set for exactly 175 K.C., as indi-
cated in the calibration data sent with the
instrument.

Turn the volume control of the Receiver on
full. Set the atenuator control so that an
audible signal is received in the speaker.
Connect the ± and the low terminals of the
output meter to the voice coil terminals of
the speaker. Adjust the atenuator control
for not more than 1/2 full scale reading of
the meter.

If the Receiver is so tar out or adjustment
that the signal is extremely weak when ad-
justing the high frequency condenser it is
advisable to temporarily check the adjust-
ment of the detector and antenna condensers.
Final adjustment of these condensers must
be made as described.

Low Frequency Condenser-With the os-
cillator turned to broadcast frequency set the
Philco scale at 60 and adjust the low fre-
quency compensating condenser for maxi-
mum siomal in the ontnnt meter. If the

Using a Philco part No. 3164 fibre wrench,
adjust the second I. F. secondary condenser
for maximum reading in the output meter.
Adjust the first I. F. secondary and then the
first I. F. primary condensers for maximum
reading in the output meter. Reduce the
oscillator signal to prevent any damage to

M. 1021

signal comes in off the 60 position on the
Philco scale, set the Receiver slightly off the
signal towards 60 and adjust the signal for
maximum strength in this position. By re-
peating this, you will be able to bring the
signal up to the 60 setting on the Philco
scale.

pmfaxo
it_ 0

Philadelphia, Pa.
Service Department

Form No. 2672 Printed in U.S.A.

HILL' 0
Service Bulletin No. 61

2ND I. F 1ST 1. F
SEC. COND SEC COND.

1ST DET.
COND.

HIGH FREQ.
COND.

2ND ANT.
COND.

1ST I. F.
PRI. COND

LOW FREQ.
COND.

1ST ANT.
COND.

Adjusting the Model 90 Using a Jewell 560 Oscillator
Set up the Receiver for operation using the meter mechanism. Replace the grid clip

standard tubes. Set the Normal -Maximum on the first detector tube and replace the
switch in the Normal position. tube shield.



terminal of the oscillator to the control grid
of the first detector tube, leaving the grid
clip disconnected. The "G" terminal of the
oscillator must be connected to the Receiver
Chassis. Turn on the filament control of the
oscillator about 1/2 the total movement. The
middle switch must be turned to the inter-
mediate setting. The tuning control of the
oscillator must be set for exactly 175 K.C.

High Frequency Compensator. - Connect
the "A" terminal oscillator to the ANT ter-
minal of the receiver and the "G" terminal
of the oscillator to the receiver chassis. Set
the toggle switch on the oscillator for 175
K.C. Turn the Philco scale to exactly 140.
Adjust the high frequency condenser for
maximum reading in the output reading 140
on the Philco scale.

TL,; cvn4-1-irt net', hes Arti-nsm..".-s.1 A I 11110 OGL L1116 Lail L/G UGLGL 111111 IL WU ILIAC hall

bration data sent with the instrument. The
toggle switch you have installed in accord-
ance with the instructions in Bulletin No. 67
must be turned to the 260 K.C. position.

Turn the volume control of the Receiver on
full. Set the atenuator control so that an
audible signal is received in the speaker.
Connect the ± and the low terminals of the
output meter to the voice coil terminals of
Ll- _1 A 21 A_ Li

lI tne receiver is so tar out or aajustment
that the signal is not audible, find the signal
on the Philco scale. The setting of the High
Frequency Condenser will determine the
position on the Philco scale where the eighth
harmonic of 175 K.C. oscillator note will be
tuned in. It must be tuned in at exactly 140
on the Philco scale.

Antenna or R. F. Condenser. - With the
oscillator and the receiver still in the same
setting, adjust the R. F. condenser for maxi-

LIle speaKer. .aujust tne atenuator control
so that not more than 1/2 scale deflection is
obtained on the output meter.

Using a Philco part No. 3164 fibre wrench,
adjust the second "IF" secondary condenser
for maximum reading in the output meter.
Next-adjust the first "IF" secondary and

mum reading in the output meter.
Low Frequency Condenser.-Set the oscil-

lator for broadcast frequency, and adjust the
tuning control for exactly 600 K.C., then tune
the receiver to exactly 60 on the Philco scale.
Adjust the low frequency condenser for
maximum reading in the output meter.

pi-Luso
,

May, 1931

Philadelphia, Pa.

Form No. 2673

i
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Printed in U.S.A.

pHatco
Service Bulletin No. 62

2ND DET.
SECONDARY

PENTODE TUBE...A. TUBE Ntimah\2ND DET.

1ST I. F. TUBE

1ST I. F. SEC.

1ST I. F.

PRIMARY

HIGH FRED.
COND.

RECTIFIER
TUBE

DET. CORD

OSCILLATOR
TUBE

TONE
CONTROL

STATION
SELECTOR

VOLUME
CONTROL

Adjusting the Model 70 Using a Jewel 560 Oscillator
Set up the receiver for operation using

standard tubes.
Intermediate Frequency of "IF" Stages.-

Rpmnvp tha fuha chipla and onnnprt fhp "A"

then the first "IF" primary condensers for
maximum ieading in the output meter. Re-
place the grid clip on the first detector tube
and 7'0 nlarp the



50 cycle 200 volt 5334 5335

50 cycle 220 volt 5336 5337

50 cycle 240 volt 5338 5339

40-42 cycle 110 volt 5131 5130

An An ^......1- nnn ..,^1+ C.2An CTA1(JtJ,1

25 cycle 110 volt 4586 4785

25 cycle 220 Volt 5342 5343

1 A 1 A A 1 ri1 s1 1 _1 1 s o.June IV, 'vat

Philadelphia, Pa

rniiaaelpnia storage battery

FORM NO. 2253 1

Radio Service Bulletin No.77
CORRECT POWER SUPPLY FOR PHILCO MODEL 212

It is extremely important that the Model 212 be operated ONLY on
the type of electric power noted on the name -plate label at the back of

the radio chassis. For example, the standard 60 cycle instruments will
not operate correctly on 50 cycles, there being a noticeable loss of

power in the electric motor. When ordering these instruments, be sure

to specify exactly the type of power with which they are to be used. The

following different type automatic record changers and motors are carried
4n c+nnL nnei nnn he nh+ninorl nn nnAan1" UVVV tI 6411, Valf "Vs., Wail %I  4. ...

ELECTRIC POWER AUTOMATIC RECORD CHANGER MOTOR PHILCO PART NO.
PHILCO FART NUMBER

60 cycle 110 volt 4585 4784

60 cycle 220 volt 4600 4786

50 cycle 110 volt 5332 5333



The phonograph cable assembly is wired as follows:

A. White wire connects to the stationary plate of
second I. F. tunning condenser.

B. Yellow wire connects to the wire support
insulator on audio coupling condenser.

C. Black wire connects to screen grid clip
of I. F. tube.

D. Green wire connects to the B.C. resistor,
part 52125, where second detector screen supply
is normally connected.

E. Tinned copper braid connects to ground.

fl1v JR 19.11 PhaPdPirthia Strtra aP Rzafti.rw Cr.

Philadelphia Pa.

FORM NO. 2253

Radio Service Bulletin No.83

DIFFERENCE IN WIRING MODELS 270-270A FROM 70 AND 70-A

In the model 270 chassis. the second I. F. transformer and
its associated compensating condenser are different from those used in
the model 70 chassis. The part numbers on these 270 units are 03263,
and 03317 respectively.

A wire is run from the end of the secondary of the I. F.

transformer to the stationary plate of the I. F. tuning condenser. A

500,000 ohm resistor, part 3769, is mounted from the end of the
secondary lug on the I. F. transformer to ground.

A 32,000 ohm resistor, part 3525, is mounted from the
cathode clip of the second detector socket to a wire support insulator,
mounted on the audio coupling condenser, 3903-J. The wire running from
the B.C. resistor, part 5125, to the screen grid clip of the I. F. tube
socket is removed.



1-2 105 to 125 Primary White
3-5 2.5 Heaters of 24 and 27 Tubes Black

4 2.5 Center Tap of 3-5 Black with Yellow
6-8 2.5 Filament of 47 Tube Dark Green

7 2.5 Center Tap of 6-8 Black with Green
9-10 5.0 Filament of 80 Tube Light Blue

11-13 650. Plates of 80 Tube Yellow
12 ... Center Tap of 11-13 Yellow with Green

Table 3-Resistor Data

NA nn Power I Resistance I

Color

@

Figs. 1 and 2 Terminal

1-2

(Watts) (Ohms) Body Tip Dot

180
2-3 60 (Long Tubular)
3-4 3,500

@ 1.
.5

5,000
10,000

Green
Brown

Black
Black

Red
Orange

@O@ 1.0
.5

25,000
25,000

Red
Red

Green
Green

Orange
Orange

0 @
@

@ .5
1.

.5

51,000
51,000
70,000

Green
Green
Violet

Brown
Brown
Black

Orange
Orange
Orange

.5 99,000 White White Orange0 0 .5 240,000 Red Yellow Yellow
1.

I

240,000
.5 490,000

Rea Yellow
Yellow I White

Yellow
Yellow

Table 4-Condenser Data

No. on Figs. 1 and 2 Copacity Color

@
19

@ @

.00011
.00025
.01
.015
.05
.09 or

Blue, Golden Yellow
Yellow
Black Bakelite Container
Black Bakelite Container
Black Bakelite Container
Black Bakelite Container

Onntainar
.25-1.

(50-60 Cycles) 6.

(25-40 Cycles) 10.

Metal Container
Electrolytic Type
Electrolytic Type

crat.t4tpH14,co
Service Bulletin-No. 85

Models 90 and 90.A Receivers
k Ai)o e aertat IN O. La ,U1/1)

This Bulletin Does Not Supersede Service Bulletin No. 56

Model 90 Receivers are for Operation on 100-130 volt, 50-60 cycle AC Lines.
Model 90-A Receivers are for Operation on 100-130 volt, 25-60 cycle AC Lines.

Table 1 -Tube Socket Readings Taken with AC Set Tester, AC Line, 115 Volts

Tube Filament
Volts

Plate
Volts

Screen

Grids

Control

Volts
Grid Cathode

Volts
Plato

Milliamperes
Type Circuit

24 R. F. 2.0 255 60 .25 20 2.4
27 Osc. 2.0 65 ... .6 20 3.6

151 Vet. L.1./ GDV 0* 0.V .Z4)
24 I. F. 2.0 270 76 .25 18 .4
27 Det. Rect. 2.0 0 0 17 0
27 Det. Amp. 2.0 140 .4 18 2.0
27 1st A. F. 2.0 45 .4 20 1.8
47 Output 2.0 220* 240* 1.0* 32.*
80 Rectifier 4.5

All readings taken with antenna disconnected and ground on. Volume Control on full.
*These readings must be taken from the underside of the chassis using test prods and leads unless the set
checker is specially equipped for testing pendode tubes.

Table 2 -Power Transformer Voltages

Terminals A.C. Volts Color
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Secondary) 03315
Compensating Condenser (Second I.

F. Primary) 03317

Second I. F. Transformer . . 03345

Condenser (110 mmf.) . . 4519

Resistor (51,000 ohms) 4518

Resistor (51,000 ohms) 4518

Resistor (99,000 ohms) 4411

By -Pass Condenser (.01 mfd.) 3903-M

Condenser (.00025 mfd ) 3082

Volume Control 5366

Resistor (51.000 ohms) 4518

fai lat.1111-LVILOV1 ,/ Maas. ,

 Choke 4951

Condenser (6 mfd.) Electrolytic type
(50-60 cycles) 4916

Condenser (10 mfd.) Electrolytic type
(25-40 cycles) 5142

® Condenser (6 mfd.) Electrolytic type
(50-60 cycles) 4916

On -Off Switch 4095

Power Transformer
Power Transformer
Power Transformer

volts)

(50-60 cycles). 5362
(25-40 cycles). 5363
(50-60 cycles, 220

5364

Resistor (70,000 ohms) . . . . 5385 Condenser (10 mut.) raeciroyue Lype

By -Pass Condenser (.01 mfd.) . . 3903-M
(25-40 cycles) 5142

Condenser (1-.1 mfd., 1-.13 mfd., 2-.25
B. C. Resistor 5365

mfd. ) 03325 Line Cord and Plug L-943

Resistor (240,000 ohms) 4410 Tube Shield (Large) 03373

Resistor (25,000 ohms) 3656 Tube Shield (27 type) 5387

Resistor (25,000 ohms) . . 3656 Pilot Bulb 3463

By -Pass Condenser (.01 mfd.) . 3903-P Pilot Bracket Complete 03081-A

Resistor (240,000 ohms) . . 4410 Knob (Large) 4958-A

Condenser (.25 mfd., 1 mfd.) . . 03327 Knob (Small) 4959-A

Tone Control 4037-A Knob (Switch) 4290-A

,Thecvnaftsrmar 2673 Spring (For small knobs) 4147

t. Voice Coil Assembly and Cone: Spring (For large knobs) . 5262

H2 (Large Cone) 02997 Grid Clip 4897

(Small Cone) 02996 Five Prong Socket Assembly 4956

0 Speaker Field (Assembled with pot Four Prong Socket Assembly 4955

and frame) Volume Control Insulator . 4092

By -Pass Condenser (.05 mfd.) . . 3615-W Dial 5021
Resistor (490,000 ohms) . . . 4517 Light Shield Screen 4937

Oscillator Coil 03016 Bezel 5009

DI -ITT A T1PT PM A STORAGE BATTERY COMPANY
Ontario and "C" Streets, Philadelphia, Pa.

Form No. 2699A
August, 1931

Printed in U. S. A.
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ADJUSTMENT OF MODELS 90 and 90-A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires
special oscillator equipment, which all Philco Distributors have. If for any reason the Receiver
needs adjustment it must be returned to the Distributor's Service Department.

REPLACEMENT PARTS.MODELS 90 and 90.A RECEIVERS
(Above Serial No. 237,001)

No. on No. on
Figs. 3 and 4 Description Part No. Figs. 3 and 4 Description Part No.

0 Resistor (10,000 ohms) . . . . 4412 e By -Pass Condenser (.09 mfd.) double 4989-G

® First R. F. Transformer . . . . 03360 @ Compensating Condenser Assembled 03050
® Gang Condenser (50-60 cycles) . 03001 @ Condenser (.0007 mfd.) (

- - , ,nr A A ........1...d.% IIRA^Q rill RacliQtor f cl (10f1 nhmal 4613

® Compensating Condenser (part of gang
condenser assembly)

® Second R. F. Transformer . . . 03014
0 Compensating Condenser (part of gang

condenser assembly)
C) First Detector Transformer . . 03015

® Compensating Condenser (part of gang
condenser assembly)

® Compensating Condenser (First I. F.
Primary) 03315

0 First I. F. Transformer . . . 03009

611 Compensating Condenser (First I. F.

Resistor (5,000 ohms) . . . . 5310

Compensating Condenser (part of
tuning condenser assembly)

Condenser (110 mmf )
Resistor (51,000 ohms) . .

By -Pass Condenser (.05 mfd.) .

By -Pass Condenser (.05 mfd.) .

Resistor (490,000 ohms) .

Resistor (70,000 ohms) .

Resistor (25,000 ohms) .

Resistor (240,000 ohms) .

el.. I Al r

4519
4237
3615-U
3615-E
4517
5385
4516
3768
0,110 'El



1 it LUC L+-1-VW V1 11 alleoll/1111C1 If l..111:1gCb

Terminals A.C. Volts Color

1-2 105 to 125 Primary Black (Small Gauge)
3-5 2.5 Filament of 24 and 47 Black
6-7 5. Filament of 80 Light Blue
8-10 700. Plates of 80 Yellow

4 Center Tap of 3-5 Black, Yellow Tracer
9 Center Tap of 8-10 Yellow, Green Tracer

Table 3-Condenser Data

No. on Figs.
2 and 3 Capacity MFD Container

.00025
.01
.05
.05 and 150 Ohm resistor
.1, .15, .25, 2-.5 (50-60 cycles)
.05, .15, .25, 2-.5 (25-40 cycles)
.05

(50 to 60 cycles) 6.
(25 to 40 cycles) 10.

6.

Yellow
Black Bakelite Container
Black Bakelite Container
Black Bakelite Container
Metal Container

Electrolytic
Electrolytic
Electrolytic

Table 4-Resistor Data

No. on Figs.
3 and 4

Power
(Watts) Resistance

Color

Body Tip Dot

. 150 and .05 Mfd. Blac k Bakelite Con tainer

.5 10,000 Brown Black Orange
1. 15,000 Brown Green Orange
1. 25,000 Red Green Orange

.5 32,000 Orange Red Orange
.5 99,000 White White Orange
.5 160,000

nArt Art
Brown
T__1

Blue Yellow
.0 ! L'Ill,l11JU I nell

I .5 I 490,000
I

Yellow White
1. CLLIJW

I Yellow

HIL,C0
Service Bulletin-No. 86

Models 50 and 50-A Receivers
Model 50 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines

Model 50-A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts

Tube
Filament

Volts
Plate
Volts

Screen
Grid
Volts

Control
Grid
Volts

Cathode
Volts

Plate
Milli-

amperesType Circuit

24
24

1st R.F.
2nd R.F.

2.4
2.4

245
250

90
90

2.5
2.5

3.0
3.0

4.5
5.5

94 Det. 2.4 100 42 8.0 8.0 0
47 Output 2.4 175* 190* 1.0 2.7*
80 Rect. 5.0 30/

Note-Volume Control on full; Station Selector turned to Low Frequency End.
*These readings must be taken from the underside of the chassis, using test prods and leads unless the set checker is
specially equipped for testing pentode tubes.
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Volume Control . . . 5232
First R. F. Transformer . . . 03283
Gang Condenser . . . . . 03293
Compensating Condenser (Part of

Gang Condenser Assembly) .

Second R. F. Transformer . . 03284
Compensating Condenser (Part of

Gang Condenser Assembly) .

Third R. F. Transformer . . . 03284
Compensating Condenser (Part of

Gang Condenser Assembly) .

Ce) Condenser -250 Mmf. . . . 3082

Resistor -15,000 Ohms . . . 5278
Bypass Condenser-.05 Mfd. . 3615-L
Bypass Condenser - (.05 Mfd.)

(combined with @)
Resistor -25,000 Ohms . . 3656
Resistor -99,000 Ohms . . 4411
Resistor -32,000 Ohms . . 5279
Resistor -99,000 Ohms . . 4411
On -Off Switch 5382
Power Transformer -50-60 cycles 5266
Power Transformer -25-40 cycles 5267
Power Transformer -50-60 cycles

0 Condenser -230 Mmf. 3082 210-240 volts . . . . . 5268
© Resistor -10,000 Ohms . . 4412 g Electrolytic Condenser -6 Mfd.-
@ Condenser-.01 Mfd. . . 3903-L 50-60 cycles 4916
0 Resistor -240,000 Ohms . . 4410 Electrolytic Condenser -10 Mfd.
0, Resistor -490,000 Ohms . . 4517 25-40 cycles . . . . . . 5142
0 Bypass Condenser (.15 Mfd., .25 @ Electrolytic Condenser -6 Mfd.-

Mfd., 2-.5 Mfd., .1 Mfd.) 50-60 25-40 cycles and 50-60 cycles 4916
cycles . . 03459 Tube Shield 03390
(.15Mfd.,.25Mfd.,2-.5Mfd.,.05 Knob (Large) . . . . . . 03064
Mfd.) 25-40 Cycles . . . . 03455 Knob (Small) . . . . . . 03427

g Bypass Condenser-.01 Mfd. . 3903-N Spring (For Dial Knobs) Small . 4147
© Output Transformer . . . . 2660 Spring (For Dial Knobs) Large . 5262
0 Voice Coil and Cone Assembly . 02970 Grid Clip 4897

Speaker Field (Assembled with
Pot and Frame) . . . .

Resistor -490,000 Ohms. . .

02942
4517

Five Prong Socket Assembly
Four Prong Socket Assembly

4956
5026

® Resistor -160,000 Ohms. . . 5331 Dial Complete . . 03322
g Resistor -150 Ohms and Con- Bezel . . 5383

denser-.05 Mfd 3615-X

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets. Philadelphia. Pa.

Form No. 2727 Printed in U. S. A.

Page 4
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ADJUSTMENT OF MODELS 50 AND 50-A
Adjustment of the compensating condensers in the model 50 should be done with the aid of a

good oscillator for the R.F. signal. The oscillator lead should be connected to the "ANT" terminal
of the receiver. A good ground connection must be made from the receiver to the grounded side of
the oscillator and to a water or radiator pipe.

Either the ear method or an output meter, connected across the speaker voice coil terminals
can be used while adjusting.

When the Receiver is set up for operation, adjust the oscillator signal to a frequency which is
approximately 1400 kilocycles. '

With the volume control advanced to maximum, and using a weak oscillator signal, tune the
receiver sharply to the oscillator note.

Adjust the third R. F. compensating condenser by means of the Philco fibre wrench, part 3164,
for maximum output signal. If an output meter is being used, adjust for maximum reading.

Next adjust the second R. F. compensating condenser and finally the first. In each case, always
adjust for maximum signal or reading.

REPLACEMENT PARTS MODELS 50 AND 50-A
Na. on

Piga. 3 and 4 Description
No. on

Part No. Fins. 3 and 4 Description Part No.



All readings taken with volume control at maximum, antenna disconnected, and ground connected.
*These readings must be taken from the under side of the chassis using test prods and leads unless

the set checker is specially equipped for testing pentode tubes.

Always use high -resistance voltmeter, preferably 1000 ohms per volt, when checking voltages
in the Receiver. For reading plate and screen voltages, use a 250- or 300 -volt scale. Voltage readings
taken with meters having less than 250,000 ohms resistance will be lower than voltages given in the
table.

When testing a Model 35 Receiver, all tubes must be in their Droner sockets. The sneaker must
be connected and the tube shield must be fastened in place. The readings in Table 1 were taken using
"A," "B" and "C" batteries.

The speaker is shipped separately from the cabinet. It must be mounted with the screws fur-
nished so that the magnet is toward the bottom of the cabinet.

Note: -It will be necessary to renew the "C" battery at the same time the "B" batteries are
renewed.

Table 2-Resistor Data Table 3-Condenser Data

No. on
Figs. I and 2

COLOR
Resistance

Ohms
No. on

Figs. I and 2 Capacity-MFD.
Body Tip Dot

®
®,

0
@

@

@
@
@
ai)

Red
Green
Yellow
Orange
Orange
White
Green
Rrnwn

Yellow
Brown
White
Black
Red
White
Black
Rla ek

Yellow
Orange
Yellow
Red
Orange
Orange
Red
Orange

240,000
51,000

490,000
3,000

32,000
99,000
5,000

10.000

0

@

0

to

('J .09
.000410
.000110
.002
.01

2.-

HILCO
Service Bulletin No. 87

Philco Model 35 Receiver
The Model 35 Receiver is designed for use with the latest 2 -volt filament

type tubes only.

Table 1-Tube Socket Readings Taken with Set Tester.

Tube Circuit Filament
Volts

Plate
Volts

Grid
Volts

Plate
Current

Milliamperes

Screen
Grid
Volts

32 R. F. 1.9 133 . . . 3.0 60
32 1st Det. 1.9 133 . .. 3.0 63
30 Osc. 1.9 60 1.5 ...
32 I. F. 1.9 133 ... 3.5 60
30 2nd Det. 1.9 55 2.5 .05 . ..
30 1st Audio 1.9 65 . .. .05 ...
33 Output 1.9* 125* 7* 12.* 135*
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bly)
® First Detector Transformer . 03083
® Compensating Condenser (part

of tuning condenser assem-
bly)

® Oscillator Coil 03321

@ CCompensating on -
denser,

O Condenser (410 mmf.)}Assem- 03249bled

R.sisthr (Al 1111f) Ohms) 451R

Output Transformer 2646
Voice Coil and Cone 02949
Resistor (3000 Ohms) . 5309
Pilot Lamp 5316
Switch 5318
Resistor (32,000 Ohms) 3525
Condenser (.09 mfd.) . 4989-F
Resistor (99,000 Ohms) . 4411
Condenser (2 mfd.) 03298
Thisticiffir (A 111

O Compensating Condenser (part
of tuning condenser assem-
bly)

® Resistor (51,000 Ohms) 4518

® Condenser (110 mmf.) . 4519

0 Compensating Condenser, As-
sembled 03411

© First I. F. Transformer . . . 03009

® Compensating Condenser, As- nnAii

® Resistor (10,000 Ohms) . 4412
Knob (Large) 03063
Knob (Small) 03064
Spring (For Switch Knobs) . 4147
Spring (For Dial Knobs) . 5262
Tube Shield 03306
Grid Clip 4897
Grommet (R. F. Transformer

Shield) 3747
Four Prong Socket Assembly 4955

®

SeMIAMI IJOY11

Condenser (.09 mfd.) . . . 4989-B
Five Prong Socket Assembly .

Volume Control Insulator .

4956
4092

® Second I. F. Transformer . . . 03092 Volume Control Insulator . . 4286
® Compensating Condenser, As- Dial Assembly Complete . . . 03031

sembled 03411 Bezel 5009
® Condenser (.002 mfd.) . . 4059 Pilot Bracket Complete . . 03011

Condenser (.002 mfd.) . 4059 Light Shield Screen 4937

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

Form 2726. Printed in U. S. A.

p !Lc 0
Service Bulletin

A el III otirncits t of Metticil lct AAA j V. 01 ILA lll.l It V1 ALA ...OVA VV

These Receivers are accurately adjusted at the Factory prior to their shipment. Under no -circum-
stances are the adjusting condensers to be changed in the field. This alignment requires special oscillator
equipment, which all Philco Distributors have. If for any reason the Receiver needs adjustment
it must be returned to the Distributor's Service Department.

REPLACEMENT PARTS LIST
No. on

Figs. 1 and 2 Description Part No.

(1) Volume Control 5317
® Antenna Coil 03320
® Resistor (240,000 Ohms) . . 3768
® By-pass Condenser (.09 mfd.) 4989-B
® Tuning Condenser 03076
® Compensating Condenser (part

of timincr prIncipmaPr

No. on
Figs. 1 and 2 Description

Detector R. F. Choke . . 03086
Resistor (240,000 Ohms) . . 4410
Condenser (.01 mfd.) . . 3903-.1

Resistor (490,000 Ohms) 4517
Choke 5314
Input Transformer 5315
Teti,n elAin nrs1 I'M An



to rest upon the suspension shaft, causing a loose fit and making

it impossible to obtain a permanent adjustment.

New bushings, Philco part 4891, can be installed by removing

the two nuts, the collar and the shaft, at the back end of the tone

arm. When installing the new bushings, make a careful examina-

tion of the holes in the tone arm to see that the edges are free

from burrs or sharp points.

A few cases of audio howl on the Model 270 have been called

to our attention. If the shipping screws have been loosened so

that the chassis is floating on its rubber supports and the howl
Persists. the condition can usually be eliminated by placing a

metal tube shield over the second detector tube.

August, 1931

Philadelphia, Pa.

Form No. 2751

PHILCO

Printed in U.S.A. Service Department

OD7IHd 
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Installing New Rubber Bushings in Model 212 Tone Arm

Audio Howl in Model 270

The adjustment on the Model 212, which determines the
descending position of the needle onto the record, may fail to hold

in some cases. Investigation has shown that this condition is
caused by the tone arm cutting through the two rubber bushings

at the point where the arm is suspended. The tone arm is allowed



;itila-U .U) 1-D- t Zat/ U-1 .1.-,)

3615-D .05 1-3-5 ... ... 1-5

3615-E .05 2-5 ... ...

3615-F .05 2-3-5 ... .. . 3-5

3615-G .05 5-8 ... ... ...

3615-11 .05 3-5-8 ... ... 5-8

3615-J .05 1-5-7 ... ... 1-5

3793-E
10.015

1_5-7
' '

... 1-5 & 1-7

3193-F .015 5-7-8 ... ... 7-8
3793-G .015 2-3-6 ... ... 2-6
37,3-1/ Twin

.015 1-3-5 ... ... 1-3 & 1-5

Condenser 3903 .01 Mfd.

Part
No.

Cond.
Cap.
Mfd.

Lugs
Used

Wire
Reds.
Ohms

Resis.
Wiring

Lugs

Cond.
Wiring

Lugs
3903-F .01 3-5 ... ... ...
3903-G .01 2-4-7 ... .. . 2-4

3615-K .05 3-5-8 250 3-5 5-S

3615-L .05 1-5 ... ... ...

3615-M .05 2-5-7 ... ... 2-5

3615-N .05 1-4-7 ... ... 1-4

3615-P .05 1-4-7 250 4-7 1-4

3615-R .05 1-5-7 250 5-7 1-5

9.111 2c1 fin 1-4

3903-H I .01 5-8 ... ... ...
3,.!03-J .01 2-5-7 ... ... 2-5
3903-K .01 1-2-4-7 ... ... 1-7
3903-L .01 3-5-8 ... ... 3-5
3903-M .01 4-7-8 ... 4-8
3903-N .01 3-5-8 5-8
3903-P .01 2-5-7 2-7

Condenser 4989 .09 Mfd.
Cond. Wire Resis. Cond.Part Cap. Lugs Resis. Wiring Wiring

No. Mfd. Used Ohms Lugs Lugs

3615-T .05 1-5-7 150 1-7 1-5

3615-13 .05 1-5-7 . . . .. . 1-7

3615-W .05 1-2-5 . . . .. . 1-5

3615-X .05 1-2-5-7 150 1-7 1-5

3615-1 .05 1-2-5-7 150 1-5 1-7

4989-B 109n 1-3-5 .. . 1-3 & 1-5

4989-C Twi
.09n

1-5-7 . . . .. . 1-5 & 1-7

4989-1) .09 1-5 . . . .. . .. .

4989-E .09 1-5-7 250 7-5 1-5
4989-F .09 1-5-7 .. . 1-5

4989-G
.0

Twin 14-7 . . . .. . 1-4 & 1-7

4989-H
.09

Twin 1-5 . . . .. . 1-5 & 1-5

tiLlgUSL, 1731

Philadelphia, Pa. rollILAO V
OM MO

HENRY T. PASTE, Jr.

Service Dept.

PHILCO
Service Bulletin No. 94

Standard By -Pass Condenser Data
The tables below list the various Philco standard by-pass condensers in black bakelite

containers. The drawing shows all possible lug connections and the tables list the lug
numbers.

Condenser 3615 .05 Mfd.

Part
No.

Cond.
Cap.
Mfd.

Lugs
Used

Wire
Resis.
Ohms

Resis.
Wiring

Lugs

Cond.
Wiring

Lugs

3615-B .05 1-3-5 250 3-5 1-5

Condenser 3793 .015 Mfd.

Part
No.

Cond.
Cap.
Mfd.

Lugs
Used

Wire
Resis.
Ohms

Resis.
Wiring

Lugs

Cond.
Wiring

Lugs
3 i s, 3-B .015 5-7 . . . .. . .. .

3493-C .015 24 . . . .. . .. .

3793-1) .015 2-6 .. . .



3615-G .05 .5-8 .. . .. .

3615-H .05 3-5-8 .. . 5-8

3615-J .05 1-5-7 . . . 1-5

3615-K .05 3-5-8 250 3-5 5-8

36154. . . .

3615-M .05 2-5-7 . . . . . . 2-5

3615-N .05 1-4-7 . . . 1-4

3615-P .05 1-4-7 250 4-7 14

3615-R .05 1-5-7 250 5-7 1-5---

1379,3-L
3793-M

Twin .015
Twin .015

5-7-8
5-7-8

Condenser 3903

5-8 & 7-8

.01 Mfd.

7-8

Part
No.

Cond.
Cap.
MEd.

Lugs Wirc
Regis.
Ohms

Reels.
Wiring
Lugs

Cond.
Wiring
Lugs

3903-F .01 3-5 .

3903-0 .01 2-4-7 . . . . . . 2-4

3903-H .01 5-8
3903-J .01 2-5-7 - . 2-5

3903-K .01 1-2-4-7 ... 1-7

3903-L .01 3-5-8 - 3-5

3615-S .05 1-4 . . .

3615-T .05 1-5-7 150 1-7 1-5

3615-1, .05 1-5-7 1-7

3615-W .05 1-2-5 . . . 1-5

3615-X .05 1-2-5-7 150 1-7 1-5

3815-Y .05 1-2-5-7 150 1-5 1-7

3815 -AA .05 1-3-5-8 . . . 1-5

3615 -AB .05 1-4-7-8 1-4

Qa, g_ AO An 1...A..7..R 1-,

4U1.7J-1.11.

3903-N .01 3-5-8 . . . 5-8

3903-P .01 2-5-7 ... ... 2-7

3903-R .01 4-7-8 . . . . . . 4-7

3903-s '1 win .01 1-5-7 1-5 & 1-7
3903-T .01 5-7-8 . . . 7-8
3903-11 .01 1-2-5-7 . . . 1-7

3903-W .01
.01

2-4-7 . . .

. . .

2-7

3903-X 3-5-8 3-8

3903-1 .01 :3-5

Condenser 4989 .09 Mfd.
5

Part Cond.
f
L

PAP: used
Wire Regis,

Resiii. Wiring
Cond. I

Wiring

3615 -AD .05 3-5-8 ... 3-5

3615 -AE .05 1-7-8 ... 7-8

8615 -AF Tuin .05 4-7-8 ... 4-8 & 7-8

3615 -AG .05 1-3-5 ... ...1-5
3615 -AR .05 1-5 1-5

3615-AJ Twin .05 1-3-6-8 ... ... 1-3 & 1-6

13615 -AK .05 1-5-7-8 .. . 1-7

Lags laUgS

4989-B Twin .09 1-3-5 1-3 & 1-5
4989-C Twin .09 1-5-7 1-5 & 1-7
4989-D .09 1-5 ... ...
4989-E .09 1-5-7 250 7-5 1-5

4989-F .09 1-5-7 ... ... 1-5

4989-13 Twin .09 1-4-7 ... 1-4 & 1-7
4989-H Twin .09 1-5 ... 1-5 & 1-5

4989-J .09 3-5 3-5

4989-K Twin .09 3-5   ... 3-5

4989-L .09 3-4-8 200 4-8

4989-51 Twin .09 4-7-8 4-8 & 7-8

march, Iv.sz

Philadelphia, Pa.
Printed In C. S A.

ri I 1-
Service Department

PHILCO
Service Bulletinp-vidNo. 94A

(This Bulletin Supersedes Service Bulletin No. 94)

41.

000

Standard By -Pass
Condenser Data

The tables below list the various Philco
standard by-pass condensers in black
bakelite containers. The drawing shows
all possible lug arrangements and the
tables list the lug numbers.

Condenser 3615 .05 Mfd.

Part
No.

Cond.
Cap.
Mfd.

Lugs
Used

Wire
Resis.
Ohms

Resis.
Wiring
Lugs

Cond.
Wiring

Lugs

3615-B .05 1-3-5 250 3-5 1-5

3615-C .05 1-5-7 250 5-7 1-5

3615-D .05 1-3-5 . . . 1-5

3615-E .05 2-5 . . .

3615-F .05 2-3-5 . . . 3-5

Condenser 3793 .015 Mfd.

PartLugs
No.

Co nd.
Cap.
Mfd. Used

Wire
Resis.
Ohms

Regis.
Wiring
Luga

Cond.
Wiring

Lugs

3793-B .015 5-7 ... ...
3793-C .015 2-4 ...
3793-D .015 2-6 . . . . . .

3793-E Twin .015 1-5-7 . . . 1-5 & 1-7
3793-F .015 5-7-8 ... 7-8
3793-G .015 2-3-6 2-6
3793-H Twin .015 1-3-5 ... ... 1 4 & 1-5
3793-..1 .015 2-5-7 ... 24
3793-K I Twin .015 I 1-3-518 1-3 & 1-5



of the parallel fixed condenser when one is still used.

Part
Number

Identifi-
cation Code

Letter

Capacity
Range
Mmf.

Used on
Models

Super-
sedes

Used with
Fixed

Condenser

04000-B B 40-250 90 (Early and Late) 03050 4520 (700 mmf.)
04000-D D 6-50 112, 212 3772-A

04000-E E 5-30 112, 212 3968-A

112, 212 3772-B 4520 (700 mmf.)
04000-F F 40-250 370. 70, 270 03120 5120 (410 mmf.)

35 03249 5120 (410 mmf.)

04000-H H 40-180
70*, 270*, 370*

190* early 03051

04000-J J 40-180
170* 270*, 370*, 212*
1112*, 90* early 3772-C

04000-K K 30-140 70*. 370* 03061

AA /11111 T Q A 1 A A
270* 0326,2

112* 3772-D

04000-M 111 15-130 35* 03411

September, 1931
Philadelphia, Pa.

',FIXED PARALLEL CONDENSER NOT REQUIRED

p f 11,C 0

74,1
Printed in U.S.A. Service Department

HILCO
Service Bulletin No. 98

Standard Compensating Condensers

The various compensating condensers used in the models 35, 70, 270, 370, 90, 112, and
212 have been changed so as to include a bakelite mounting board on which the code letter
of the condenser appears. In the case of the I. F. compensating condensers, which have been
used in conjunction with a parallel fixed condenser, the new compensating condensers have
been increased in capacity so that the fixed condensers are no longer required. For replace-
ment purposes, It desirea, the new compensating condensers can be substituted on earlier
sets for the earlier combination of a fixed and an adjustable condenser.

The low frequency compensating condensers have been changed with respect to the
bakelite mounting, but their capacity remains unchanged, thereby requiring the parallel fixed
condenser as in the past.

All of these new condensers can be identified by the letter which is stamped on the
bakelite mounting board. For example part 04000-E has the letter E stamped over the
surface of the mounting board ; part 04000-F has the letter F stamped on the board.

The following table lists the part numbers of the various new condensers, their identifica-
tion code letter, capacity range, where used, the superseded part number, and the part number
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support all of the batteries is thus provided.

Cabinets now coming through the factory are equipped with a
special battery shelf. These shelves are available for installation in the
cabinets of earlier shipment, if desired, and can be obtained without charge

1.1 U111 101 le 11.111:t1 IN ZLIALPIIZLI Oel V ll:e 0 La LEVU.

The new shelves are supplied in three pieces-a board and two
support strips. The strips should be installed inside the cabinet, flush with
the bottom side rails and attached with wood screws to the rails. The

shelf can either be placed loosely on the supports or it can be attached with
wood screws supplied. Both the shelf and the support strips have screw
holes already drilled.

September, 1931

Philadelphia, Pa.

Printed in U. S. A.

PH11.4C0
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Batteries in Highboy

On the initial shipments of the Model 35 Highboy, the cabinet was
constructed without a bottom. It was the intention of the factory that in
cases where it is desired to place batteries in the cabinet, the same
procedure should be followed as in the Model 30 Lowboy last season,
namely:

Remove the shipping cradle across the bottom of the cabinet, saw
this piece to length (22%"), stain, and again bolt to the bottom of the



10-12
11

8-9
Rubber Covered Lead

750.

5.0

Plates 80 Tube
Center Tap 80 Tube
Filament 80 Tube
Center Tap for 24 and 27 Tubes

Table 3-Condenser Data Table 4-Resistor Data
No. on Figs. CAPACITY COLOR

.05

.05 and 250 Ohms
.25
.00011
.00025
.015_

Bakelite Container
Bakelite Container
Metal Container
Blue, Golden Yellow
Yellow
Bakelite Container

No. on
Figs.

Resist-
ance

(Ohms)

Power
(Watts)

COLOR

Body Tip Dot

C)

0
Q

2 Sections
70 ohms ea.

205
,1,000

A AAA
1

Flat

Brown

Wire Wou
Tubular

Black
711 I

nd

Red
53 MU IN Line, uoiaen I ellOW W WM/0 %2 Drown 1518,CK orange
sa .015 Double Bakelite Container (j) C) 13,000 1 Brown Orange Orange

@ 6 Mfd. Electrolytic 0 15,000 2 Red Orange Black
® 25,000 1 Red Green Orange
® 25,000 M Red Green Orange

C) C) C) 51,000 Green Brown Orange
® 70,000 Violet Black Orange
® 70,000 1 Violet Black Orange

® xo ss C 99,000 White White Orange
® 99,000 1 White White Orange
(1) 490,000 A Yellow White Yellow* 490,000 1 Yellow White Yellow

Model 112 Condenser Block Part No. 3754 Model 112-A Condenser Block Part No. 3755

.015 1.0

nC4 p1C5
.015

9C5

4151-iP' .5) '411. -15)
Fig. 1 Fig. 2

pHaocf.

Radio Service Bulletin-No. 101
Models 112 and 112-A Receivers

( A h- day; 'A 1 XT" 1 '7 d flil 1 1`11VVTV 1J,/.1.4.4.1. 1\V J. Z,V11.1

Model 112 Receivers are for operation on 115 volt, 50-60 cycle AC lines
Model 112-A Receivers are for operation on 115 volt, 25-60 cycle AC lines

Table 1-Tube Socket Readings taken with A.C. Set Tester A.C. Line -115 volts
Tube Filament

Volts
Plate
Volts

Screen
Grid
Volts

Control
Grid
Volts

Cathode
Volts

Plate
Milli-

amperes
Screen -Grid

Milli -
amperesType Circuit

24 1st R. F. 2.25 160 75 .2 5.0 4.0 1.
27 Ose. 2.25 55 ... .6 7.5 1.8 ..
24 1st Det. 2.25 160 75 2.5 8.0 .8 1.
24 1st I. F. 2.25 160 75 .2 5.0 4.0 1.
24 2nd I. F. 2.25 160 75 6.* 4.0 4.0 1.
27 Det....c.

..-.
Re t .2..2

 AA
... VA ... ..

zi
27
47
47
80

1st A. F.
2nd A. F.
2nd A. F.

Rect.

*60 Volt scale.
**Special adapter must be used

for this test.

4.40
2.30
2.30
2.30
5.0

16500

245
245

s.v
4.0 3.0

255 18.5 31** V.
255 18.5 31** 9.

54/54

Note-Volume control off; station selector turned to low
frequency end; range switch set in "Normal' position.

Table 2-Power Transformer Voltages
Terminals A.C. Volts

1-2
3-4

6
5-7

115.
2.67

2.68

Primary
Heater for 24 and 27 Tubes
Not used
Filaments for 47 Tubes
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oeconu it. r. 1,011 6654-1
By-pass Condenser (.05 mfd.) 3615-J
Compensating Condenser 04000-D
Resistor (99,000 ohms) 4411
By-pass Condenser (.05 mfd.) 3615-D
Resistor (99,000 ohms) 4411
Condenser 3892-A

Coil 3884-V
By-pass Condenser & Resistor (.05 mfd. and

250 ohms) 3615-Z
By-pass Condenser & Resistor (.05 mfd. and

250 ohms) 3615-B
Compensating Condenser 04000-E
Compensating Condenser 04000-J
First I. F. Transformer 03038

r ULM-pull lllpu4 11tn+d1 V1 WM ovvA+

Resistor (25,000 ohms) 4516
Resistor (13,000 ohms) 3766
Push-pull Output Transformer 2635
Voice Coil and Cone Assembly 02997
Speaker Field (assembled with pot and

frame)

Oscillator Coil
Condenser (700 mmf.)
Resistor (50,000 ohms)
Compensating Condenser
Compensating Condenser
Resistor (13,000 ohms)
Resistor (1,000 ohms)
ACI 1 / 

02892

3884-U
4520
4518
04000-F
04000-E
3766
4590

compensating uonaenser LHUUU-J 09) LOnCleIlber k 11V MILLI.) vao
By-pass Condenser (.05 mfd.) 3615-J 0 By-pass Condenser (.015 mfd. double) . . 3793-E
Range Switch 3116 C) On -Off Switch 4095
By-pass Condenser & Resistor (.05 mfd. and C) Power Transformer (115 volts 50-60 cycles) 5594

250 ohms) 3615-B Power Transformer (115 volts 25-40 cycles) 5595
Second I. F. Transformer 03039 Power Transformer (230 volts 50-60 cycles) 5596
Compensating Condenser 04000-J Resistor (205 ohms) 03513
Resistor (490,000 ohms) 4517
By-pass Condenser (X mfd.) 3557 Electrolytic Condenser (6 mfd.) 4916
Resistor (70,000 ohms) 5385 88 Filter Choke 5643
Filter Condenser Block (50-60 cycles) . .

Filter Condenser Block (25-40 cycles) . .

03489
03589

87 Pilot Light
Electrolytic Condenser (6 mfd.)

43946163

Compensating Condenser 04000-L Resistor (2 sections 70 ohms each) . 3764
Third I. F. Transformer
Condense!. (110 mmf.)

03040
4519

Knob (Large)
Knob (Small)

03063
03064

Resistor (51,U0U ohms) 4b125 tinob(bmnten) uoqoi
Resistor (51,000 ohms) '4518 Spring (for Switch Knob) 5262
Resistor (99,000 ohms) 4411 Spring (for Dial Knob) 4147

By-pass Condenser (.5 mfd.) 2 used 3583 Tube Shield 03518

Resistor (99,000 ohms)
Condenser (250 mmf.)
Resistor (25,000 ohms)

4411
3082
3656

Grid Clip
Four Prong Socket Assembly
Five Prong Socket Assembly
Volume Control Insulator

4897
5026
4956
4286

Resistor (99,000 ohms) 3769 Dial Scale 4276
Resistor (490,000 ohms) 3768 Bezel 5010
Condenser (.015 mfd.) 3793-F Pilot Bracket Complete 4027-A

PHILADELPHIA STORAGE BATTERY COMPANY

September, 1931

Ontario and C Streets, Philadelphia, Pa.

Form No. 2779 Printed in U. B. A.
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ADJUSTMENT OF MODELS 112 AND 112-A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires special
oscillator equipment, which all Philco Distributors have. If for any reason the Receiver needs adjust-
ment it must be returned to the Distributor's Service Department.

RANGE SWITCH
The Range Switch, No. ® in Fig. 3, is placed in the NORMAL position when the Receiver is

shipped. This gives great distance range and is the setting which will be found most satisfactory in
practically all locations. In places far from broadcasting stations, however, the Range Switch may be
changed to the MAXIMUM position. This will make the Receiver super -sensitive and will give

XX T,R A P
extreme aistance range. uo not use tne nange owitcn in the 1,1011 it 4lltav ttic uuv
or more powerful broadcasting stations near you. In any location there will be less noise between
stations with the Range Switch in the NORMAL position.

REPLACEMENT PARTS -MODELS 112, 112-A AND 112-E
(Above Serial No. 174,001)

No. on
Figs. 3 and 4 Description Part No.

No. on
Figs. 3 and 4 Description Part No.

0 Resistor (10,000 ohms) 4412 0 Volume Control 4093
0 First R. F. Coil 3884-S @ By-pass Condenser (.05 mfd.) 3615-S
0 Tuning Condenser 4000-D @ Resistor (70,000 ohms) 3542
0 Compensating Condenser 04000-E- . - ®

,-,.
Tone Control
T.. A II r A. r, ---t----- 03137



24 Detector and Amplifier Y 5h" 104" 2.5 1.75
10U
180
250

C
4
4

-1 . 0
-3.0
-3.0

IA
90

1U01.1
1000
1000

4.01
400
525

41.111,UUU
400,000
500,000

90 3.8 -6 950 8.2 8,60026 Amplifier X 41,,f4" 1.I%" 1.5 1.05 135 6.3 -9 1130 7,200
180 7.4 -13.5 1170 7,000

2 -? 90 2.7 -6 820 11,00027 Detector and Amplifier Y 4'1/4" 1.16(6" 2.5 1.75 135 4.5 -9 1000 9 9,000
180 5.0 -13.5 1000 9,000

30 Detector and Amplifier X 4WY" 19,4° 2.0 .06 45 90 1.8 -4.5 700 9.3 13,000
31 Power Amplifier X 4X" 124" 2.0 .130 135 6.8 -22.5 760 3.8 4,950 150
32 Detector and Amplifier X 4"46" 1"6" 2.0 .06 135 1.4 -3 67.5 505 580 1,150,000
33 Power Pentode Y 411,76" 13/(6" 2.0 .260 135 14.0 -13.5 135 1400 63 45,000 650.
gm v" ere" ,n, n e . A., e . ... ... .73 +-46 .., 1.10 :LOU O.0 --3.o to 1054/ 370 350,000

36 Detector and Amplifier Y 404" 194" 6.3 .3
90

Screen
45

90
135
135

MA. 1.8
Amp. 3.0
Amp. 3.5

-1.5 55
67.5
75

850
1050
1100

170
315
275

200,000
300,000
250,000

37 Detector and Amplifier Y 434," 164" 6.3 .3 90 90
135

2.7
4 .5

-6
-9 780

900 9 11,500
10,000

38 Power Pentode - 1" 4414" P4" 6.3 .3 135 8 -13.5 135 900 100 110,000 375

45
y[.(7

Power Amplifier X 554' 23,111" 2.5 1.5
180
250

25
34

-34.5
-50.0

1850
2000 3.5

1,900
1,750

780
1600

47 Power Pentodes{" 17 55i" 234" 2.5 1.5 250 32 -16.5 250 2500 95 38,000 2500

SO Power Amplifier X 6li" 2046" 7.5 1.25
350
400
450

45
55
55

-63
-70
-84

2000
2100
2100

3.8
1,900
1,800
1,800

2400
3400
4600

-71A ......

71-A Power Amp!Mei X 4"4" 1"4." 5.0 .25
au

135
180

tz
17.5
20.0

-la
-29.5
-43.0

138U
1520
1620

3.0
Z,Zet,
1,960
1,850

tza
370
700

Maximum A. C. Voltage Max. D. C.
CtO

Each Plate to Filament
350

Load M A.
12580 Full Wave Rectifier X M.4" 238" 5.0 2.0 400 110

550 135

Maximum A. C. Voltage Max. D. C.
Each Plate to Fi ament Load MA.

111 Half Wave Rectifier X 634" 274" 7.5 1.25 700 85
X -OS Detector and Amplifier X 43g" 1,4," 3.3 .063 20/45 90 2.5 -4.5 425 6.6 15,500
V.. Detector and Amplifier V 335" 11,(0" 3.3 .063 20/45 90 2.5 -4.5 425 6.6 15,500

'For Direct Current Operation Only.

September, 1931

PHILADELPHIA STORAGE BATTERY COMPANY
Ontario and C Streets, Philadelphia, Pa.

Form No. 2791 Printed in U. S. A.

PHILcoService Bulletin-No. 102
AVERAGE CHARACTERISTICS PHILCO TUBES

Type Purpose Base
Dimensions Filament Plate Volts

Plate
Cur-
rent
Ma.Amp.

Grid
Volts
Amp.

ScreenVolts

Mutual
Con-

ductance
Mi-

cromhos

Voltage
Ampli-fin
Fa

catioctor

Plate
Imped-

ance
Ohms

Maximum'
Un-

distorted
Output

Milliwatt
Height

Max.
Die.

Max. Volts Amps. Det. Amp.

00-A Super Sensitive Detector.... X 4",a" 1174" 5.0 .25 45 1.5 666 20 30,000

01-A Amplifier X 4"4" VW' 5.0 .25 45 90
135 1-3 4.5

9.0
725
800 S 11,000

10,000

2 Ballast Tube X 4",i" 1%* .3 Used in 110 Volt
Philc

Direct
o Sets

Current

3 Ballast Tube X 5%" 2W .3 Used in 220 Volt
Philc

Direct
o Sets

Current

i. - r 1 0 G
250 W

IC
-220 1330 e ,- r.

6,000.  ..... 400
.....-... ... .

fier
"Z4 40 46  .0 1 .ca JOU

425
1V
18

..- 0 1
-39

1301./
1600

a 0,1oU
5,000

KW
1600

90 5.2 -4 .5 1500 5,600 30
12-A Deteettor at(id Amplifier X 4,,,i" 10,i" 5.0 25 135 6.2 -9 .0 1600 S.5 5,300 115

180 7.6 -13.5 1700 5,000 260

180 4 -1.5 75 1050 420 400,00014. Detector and Amplifier Y 5%" 1X" 14.0 .3 180 4 -3.0 90 1000 400 400,000
250 4 -3.0 90 1050 525 500,000

90 2.7 -6.0 820 11,00017* Detector and Amplifier Y 4",f6" 118 6" 14.0 .3 135 4.5 -9.0 1000 9 9,000
180 5.0 -13.5 1000 9,000

20 Power Amplifier X 4%" 1846" 3.3 90 3.0 -16.5 415 3.3 8,000 45.132
135 6.5 -22.5 525 6,300 110

22 Amplifier X 554" 1184" 3.3 .132 135 1.5 -1.5 45 350 300 850,000
-L._ a . ... -- ---



NOTE: The above voltage readings were taken from the socket terminals on the underside of the chassis, using a Weston
multi -range voltmeter, 1000 ohms per volt. The radio set tester cannot be used either for voltage or plate current readings
because of the effect of the long leads through the set tester cord.

hl a 1-Pnuvar T'ro efesrm am Vr.1 tn it noA Li A/AV dd A V, VT VA A A LiAlik.JA VA ALAVA  V,14.4.1.1SVU

Terminals A. C. Volts Color

1-2 105-125 Primary White
2.5 Filament of 24 and 27 Black

C-7 5.0 Filament of 80 Light Blue
8-10 340 Plates of 80 Yellow

4 . . . Center Tap of 3-5 Black with Yellow Tracer
9 . . . Center Tap of 8-10 Yellow with Green Tracer

Table 3-Condenser Data

Nos. on
Figs. 1 and 2 Mkt. Container

.00011
.0008
.00125
.05

Blue and Golden Yellow
Green and Orange
Blue and Orange
Black Bakelite Container
Elprirnlvtie

Table 4-Resistor Data

Nos. on COLOR
Figs. Power Resistance

1 and 2 (Watts) (Ohms) Body Tip Dot

@
47501
4750f Long Tubula r

0 1. 13000 Brown Orange Orange

g
1.

. 5
-

99000
240,000
"" '

White
Red

White
Yellow

Orange
Yellow

alegOMUS I Ilea I DICK I Ureell

PHILCO
Service Bulletini-No. 108

Model 4 Short Wave Converter

Model 4 Receivers are for operation on 115 volt, 50-60 cycle AC lines

Table 1-Tube Socket Readings-Line Voltage -115 volts

Tube
Filament

Volts
Plate
Volts

Screen
Grid
Volts

Control
Grid
Volts

Cathode
VoltsType Circuit

27

24

RII

Oscillator

Detector

Rectifier

2.4

2.4

5.0

110

25

170/170

..

25

..

.1

.3

0

0
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iiy-pass conaenser (.uo rata.) duio-Ati (i)ii Antenna switch (assembled with 27) 5796

® Gang condenser 03692 C) Resistor (2 Megohms) assembled with (20) 03879

C) Resistor (13,000 ohms) 3766 ® Condenser (110 mmf.) assembled with (19) . 03879

® Compensating condenser (19 MC end of top C) Condenser (250 mmf.) 3082
scale) 04000-E C) Resistor (99,000 ohms) 3767

® Compensating condenser (8.5 MC end of
center scale) 04000-E

® R. F. choke 03103

® Compensating condenser (3.6 MC end of
C) Shielded cable L-1278

bottom scale) 04000-E C) Power cord and plug L -943-A

® Frequency control switch 03751 ® Outlet receptacle 5439

C) Resistor (240,000 ohms) 3768

C) Condenser (1250 mmf) 5886

© Compensating condenser (8.5 MC end of
top scale) 04000-F

© Condenser (800 mmf.) 5878

C) Compensating condenser (3.6 MC end of
center scale) 04000-F

 Compensating condenser (1.5 MC end of
bottom scale) 04000-F

® "On -Off" switch (assembled with 18) . . . 5796

® Power transformer -50-60 cycles . 5785
25-40 cycles . 5786

@ Electrolytic condenser (6 mfd.) 4916

® Electrolytic condenser (6 ma) 4916

® Filter choke (50-60 cycles) 4951

Filter choke (25-40 cycles) 5930

50-60 cycles)

Resistor (two 32,001Tohms, 25-40 cycles) . 3525

® Condenser (250 mmf.) 3082 Bezel 5175
(fop Detector transformer 03731 Cabinet 40600

*Includes matched oscillator coil and detector transformer.

pHILco
Service Department

November, 1931 Printed in U. S. A.

r
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ADJUSTMENT OF MODEL 4

The short wave converter is accurately adjusted at the Factory prior to shipment. Under no
circumstances are the compensating condensers to be adjusted in the field. The adjustment is extremely
critical and requires special oscillator equipment which all Philco Distributors have. If the receiver
requires adjustment, it should be returned to the Distributor's Service Department.

REPLACEMENT PARTS PHILCO SHORT WAVE CONVERTER
MODEL 4

No. on No. on
Figs. 1 and 2 Description Part No. Figs. 1 and 2 Description Part No.

C) Oscillator Coil 03733* @ Frequency filter ... ()3(o)2



cabinet with large mounting screws. To remove the unit, first remove the assembly, including

the clock face. Remove the second hand by means of a standard clock hand puller which can
be obtained from any jewelry store. Do not attempt to remove the second hand by prying
with a screw driver as this will ruin the hand. Unscrew the nut which holds the hour and the
minute hands in place, and lift these from their shaft. Remove the wood screws which hold
the operating unit to the mounting board, and lift the unit from the board.

When re -assembling the new unit, first place the hour hand on its shaft. Replace the
. 1 1 _ a_ -.L -. Tar n "to *l,.-.,,,..1, ft, 0 I ." t 1."*. eN1 ; oft 4:1,"

111111MG UMW, dIlU LIg111,G11 WILI1 LIIC, 11Ui.. 110%.1 L. a 1v,..1 1.11.1usia g.a a... %.,,a. a.... ..........., .... ...... ._........,... s.,_

the clock until it touches the end of the rotor shaft. Resting the rod on a solid surface, gently

tap the second hand in place.

The following is a list of the special replacement parts which are supplied for

the Model 570.

Clock Unit (60 cycles) 5475

Clock Face 5476
8477

A llJUL J. lailU

Minute Hand 5478

Second Hand 5479
Clock Glass 5480

Clock Hand Nut 5870

PHUACO
Nov. 1931
Printed in U. S. A.

service 1.) epartment

PHILCO
Service Bulletin - No. 113

Model 70 Grandfather Clock
For operation on 115 volts, 60 cycles

Thp lvfncipl 51n contains the same radio equipment as the Model '70. It contains, in addi-

tion, the electric clock, connected to a double outlet receptacle at the back of the cabinet.

The electric clock should never require any attention providing it is permanently con-

nected to a live current outlet of 115 volts, 60 cycles. The clock will stop if the current is
interrupted at any time, and must then be started and set again by hand.

If for any reason the clock does not operate correctly, do not attempt to repair the operat-

ing unit, but replace it with another unit and return the defective one to the factory. The
fact-pnorl to mnlintino board. and the entire assembly is then fastened to the face and



Terminals A.G. Volts Connection Color

1-2 105 to 125 Primary Black (Small Gauge)
3-5 2.5 Filament of 24, 35 and 47 Black
6-7 5. Filament of 80 Light Blue
8-10 700. Plates of 80 Yellow

4 Center Tap of 3-5 Black, Yellow Tracer
9 Center Tap of 8-10 Yellow, Green Tracer

Table 3-Condenser Data

Nos. on Figs.
1 and 2 Capacity Mfd. Container

@ .00025 Yellow
@
CD ®

.00011

.01

.05

Blue and Golden Yellow
Black Bakelite Container
Black Bakelite Container

.1, .15, .25, 2-.5 (50-60 cy.) Metal Container

.2, .15, .25, 2-.5 (25-40 cy.) Metal Container
6 (50-60 cycles) Electrolytic

10 (25-40 cycles) Electrolytic
Et -4)

6 Electrolytic

Table 4-Resistor Data

Nos. on Figs.
1 and 2

Power
(Watts)

Resistance
(Ohms)

Color

Body Tip Dot

250 and .05 Mfd. Bla ck Bakelite Conta iner
is 1,000 Brown Black Red

.5 8,000 Grey Black Red

.5 10,000 Brown Black Orange
1. 25,000 Red Green Orange

18 .5 32,000 Orange RAd Orange
1. 32,000 Orange Red Orange
2. 51,000 Green Brown Orange

19 Cs, .5 99,000 White White Orange
.5 160,000 Brown

X7-11--
Blue Yellow

MlliTa T 
I 

nITIT AA AAniia I a 'a, 

PHILCO
Service Bulletin-No. 114

Models 51 and 51-A Receivers
Model 51 Receivers are for operation on 100-130 volt, 50-60 cycle AC line

Model 51-A Receivers are for operation on 100-130 volt, 25-40 cycle AC line

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line -115 volts

Tube
Pilamant Plate

Screen
Grid

Control
Grid Cathode

Plate
Milli-

Type Circuit - Volts Volts Volts Volts Volts amperes

24 Osc. & 1st Det. 2.2 220* 85* 9.0* 9.0*
35 I.F. 2.2 210 85 3.0 3.0 6.2
24 2nd Det. 2.2 75 54 5.2 5.2 0
47 Output 2.2 210** 240** 0.2** .. . 28.**
80 Rect. 5.0 240/Plate ... ... ... 30/ Plate

Note-Volume Control on full; Station Selector turned to Low Frequency End.
*These readings must be taken from the underside of the chassis, using a suitable high resistance D.C. voltmeter equipped
with test prods and leads.
**These readings must likewise be taken from the underside of the chassis unless the set tester is especially equipped for
testing pentode tubes.

Table 2-Power Transformer Voltages
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® Oscillator Coil . . . . . 03882 Resistor (25,000 ohms) . . . 3656
® Compensating Condenser . . 04000-F C) Resistor (32,000 ohms) . . . 3525
C) Condenser (710 mmf.) . . . 5863 ® On -off Switch . . . . . 5382
© Compensating Condenser (part ® Power Transformer, 50-60 cycles 5266

of gang condenser assembly) Power Transformer, 25-40 cycles 5267
@ First I. F. Transformer . . 03887 Power Transformer, 50-60 cycles,
4 Resistor (1,000 ohms) . . 5837 230 volts . . . . . . 5268
C) By-pass Condenser (.05 mfd.) 3615 -AC g Electrolytic Condenser (6 mfd.)
(1), Compensating Condenser . 04000-D 50-60 cycles . . . . . 4916
C) Second I.F. Transformer 03886 Electrolytic Condenser (10 mfd.)

Compensating Condenser 04000-D 25-40 cycles . . . . . 5142
C) Resistor (33,000 ohms) . 5279 @ Electrolytic Condenser (6 mfd.) 4916
O Resistor (99,000 ohms) .

® Condenser (250 mmf.) .

® Resistor (10,000 ohms) .

g Condenser (250 mmf.) .

® Condenser (.1, .15, .25,
50-60 cycles . .

Condenser (.2, .15,
25-40 cycles . . .

® Resistor (490,000 ohms)
® Resistor (99,000 ohms) .

* Condenser (.01 mfd.) .

T1 _ - A !I /I Anil

2-.5)5
. .

2-.5)

4411
5858
4412
5858

03915

03945
4517
4411

. 3903-N
4M1,7

By-pass Condenser (across power
line) .01 mfd. double, Colonial
Clock only . . . .

Clock Unit (60 cycles) Model 551
Clock Glass . . Model 551
Tube Shield . .

Knob (Large) .

Knob (Small) .

Grid Clip . . . . . .

Five Prong Socket Assembly .

Four Prong Socket Assembly .

Pilot Light Bracket Complete .

3903-S
5950
5942

04011
03064
03437

4897
4956
5026

03814
LF9 .11.,C161,111: k`IMJAJV 011111M) Ya/11 Dial Complete U4Ui1
@ Condenser (.01 mfd.) 3903-K Bezel . . . 5879
0 Output Transformer . . . 2660 Spring (Large) 5262
@ Voice Coil and Cone Assembly Spring (Small) . . 4147

TYPE "S" (Large) . . . 02887 Scroll (Model 551) . . . . 44613
TYPE "P" (Small) . . . 02861 Turnings (3 used) Model 551 . 44607

plakco
Service Department

Form No. 2850 Printed in U. S. A.

Page 4
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ADJUSTMENT OF MODELS 51 and 51A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires
special oscillator equipment, which all Philco Distributors have. If for any reason the 'Receiver
needs adjustment it must be returned to the Distributor's Service Department.

ARRANGEMENT OF WIRES
The placing of certain wires in the receiver will effect the operation to a marked extent. The red wire from the primary

of the first I. F. transformer C), Figs. 1 and 2, to the .05 mfd. condenser C), Figs. 1 and 2, must come straight down to the
corner of the I. F. tube socket, then straight up to the condenser lug.

The wire from the plate of the detector -oscillator tube to the coupling compensating condenser C), Figs. 1 and 2, must
be away from the chassis at the side.

stir A IffirMffr1170T n A rime iumrazir c G1 'sift.' G1I-A
Airar- BASSIIIMaLVAW.A.LN A

No. on
Figs. 1 and 2 Description

A AMA% A 01

Part No.

/VAIL/ iFili/10 161, RAS11411 %I s a -Mb

No. on
Figs. 1 and 2 Description Part No.

® Volume Control 5839 Field Coil and Pot Assembly . 02942
® Antenna Coil 03880 Resistor (490,000 ohms) . . 4517
® Gang Condenser 03809 Resistor (160,000 ohms) . . 5331
®. Compensating Condenser (Part O Resistor (250 ohms and .05

of gang condenser assembly) mfd.) 3615-C
First R.F. Transformer . . . 03881 ® Resistor (8,000 ohms) . 5838

® Compensating Condenser (part 4_t) Condenser (710 mmf.) . 5863
of gang condenser assembly) 0 Resistor (51,000 ohms) . 5868

® Compensating Condenser . . 04000-A g Pilot Light 3463



l,enter 1 ap 131tICK W1411 I0I11PW
6-8 2.5 Filament of 47 Tube Dark Green

7 Center Tap of 6-8 Black with Green
9-10 5.0 Filament of 80 Tube Light Blue

11-13 650. Plates of 80 Tube Yellow
12 Center Tap of 11-13 Yellow with Green

Table 3-Resistor Data
Nos. on

Figs. 1, 2 and 3 Terminal
Power
(Watts)

Resistance
(Ohms)

COLOR
Body Tip Dot

g 1-2 .. 1 180 Long Tubular
{2-3} 60
3-4 - 13500

CD 1 5,000 Green Black Red
g M 5,000 Green

_..
kBlac Red

y2
1

10,000
13,000

Brown
Brown

rilaCK
Orange

lf MUM
Orange

25,000 Red Green Orange
1 25,000 Red Green Orange
1 32,000 Orange Red Orange

51,000 Green Brown Orange
1 51,000 Green Brown Orange

70,000 Violet Orange
1 99,000 White White Orange

99,000 White White Orange
1 240,000 Red Yellow Yellow

240,000 Red Yellow Yellow
Y2 490,000

490,000
Yellow
Yellow

White
White

Yellow
Yellow

2,000,000 Red Black Green
Table 4-Condenser Data

Nos. on Figs. 1, 2 and 3 Capacity Mfd.

.00011

.00025

.0007

.0008

.00125

.01

.015 Double

.05

.09 (50-60 cycles)

.18 (25-40 cycles)
3-.25 each
1 25 _1 (511-00 oveleal

Container

Blue and Golden Yellow
Yellow
White and Golden Yellow
Green and Orange
Blue and Orange
Black Bakelite
Black Bakelite
Black Bakelite
Black Bakelite
Black Bakelite
Metal
Metal

i: .28: i5(25140Cycies)
6 (50-60 cycles)
6 (50-60 cycles)

10 (25-40 cycles)
14 (25-41) cycles)

Metal
Electrolytic
Electrolytic
Electrolytic
Electrolytic

PHILCO
Service Bulletinp-iNo. 115

Model 490 Receiver
Table 1-Tube Socket Readings-Line Voltage 115 volts

Tube
Filament Plate

Screen
Grid

Control
Grid Cathode

Plate
MiIII-

Type I Circuit Volts Volts Volts Volta Volts arnperea
SHORT WAVE UNIT*

27
24

Osc.
1st Det.

2.2
2.2

110
24 24

3.3
5.

0
0

BROADCAST UNIT*
24
27
24

R. F.
Osc.

1st Det.

2.1
2.1
2.1

220
80

210

50
..
55

6.
6
5

15
15
15

2.
2.3

.5
24 I. F. 2.1 220 60 8 15 0
27 Rect. Det. 2.1 . . ... 14 ...
27 Ampl. Det. 2.1 150 ... 0 15 1.3
27 1st Audio 2.1 150 2 15 1.5
47 Output 2.4''* 205** ies.'

75* ... 28.**
80 I Rectifier I 4.5 I 220/Plate I

The voltage readings of the short wave unit were taken from the under side of the chassis, using a Weston Multi -range voltmeter, 1000 ohms per
volt. The radio set tester cannot be used, either for voltage or plate current readings because of the effect of the long leads through the set tester cord.
"These readings must likes ise be taken from the socket terminals on the under side of the chassis unless the set tester is especially equipped with
an adapter for testing pentode tubes.

Table 2-Power Transformer Voltages
Terminals A.C. Volts Circuit Color

SHORT WAVE UNIT
4-5
1-3
2

105 to 125
2.5

Primary
Secondary
Center Tap 1-3

Black
Yellow
Green

BROADCAST UNIT
1-2
3-5

105 to 125
2.5

Primary
Heaters of 24 and 27 Tubes

White
Black
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.1.1=1154V.I. VJG,LINJV U111.11/3/

Electrolytic Condenser (6 mfd.) .

01.1,,RJ

4916
1I.C613 k GU, VI.A/ U1111110/ til-r1J1J t:y ,flea
Resistor (50,000 ohms) 25-40 cycles

Quo')
4237

Pilot Light (Short Wave Unit) . 3463 Condenser (.01 mfd.) 3903-M
Resistor (5,000 ohms) 3526 Resistor (240,000 ohms) 4410
Plug 03913 Condenser (.015 mfd. Double) . . . 3793-E

(50-60 cycles) . . 5906 On -off Switch . ..... . 4095 .
Filament Transformer (25-40 cycles) . 5923 Power Transformer (50-60 cycles) . 5362

(50-60 cycles, 230 Power Transformer (25-40 cycles) . . 5363
vol . . . . 5924 Power Transformer (50-60 cycles, 230 volts 5364

On -off Switch (Assembled with ®) . . 5796 Electrolytic Condenser (6 mfd.) 50-60
Resistor (10,000 ohms) 4412 cycles 4916

34 First R. F. Transformer . . . . . 03360 Electrolytic Condenser (10 mfd.) 25-40
Gang Condenser Assembly (50-60 cycles) . 03001 cycles 5142
Gang Condenser Assembly (25-40 cycles) . 03078 Choke 4819

88 Compensating Condenser-First R. F.- By-pass Condenser (.09 mfd.) 50-60 cycles 4989-J
D...., !'O.. ..A A n....«.1.1.. AflOfl TI1 an l/1 ,1113116 ,/1../11t/G1I0G/ A00V1.1.21.117

Second R. F. Transformer . . . . . 03014
....W1111.150 ,..A./I1lICILII5C1 k.zo 1111ll I Gar...! 1...yloleA

g Electrolytic Condenser (6 mfd.) 50-60
-SZJOir,1.1.

Compensating Condenser-Second R. F.- cycles . . .... . . . . 4916
Part of Gang Condenser Assembly Electrolytic Condenser (14 mfd.) 25-40

First Detector Transformer . . . . 03015 cycles 5725
Compensating Condenser-First Detector (:) B. C. Resistor . . . . . . 03457

-Part of Gang Condenser Assembly as Resistor (240,000 ohms) 50-60 cycles 3768
Compensating Condenser-First I. F. Resistor (490,000 ohms) 25-40 cycles 3769

Primary 04000-J Line Cord and Plug L-943
First I. F. Transformer . 03009 Tube Shield (Large) 03982
Compensating Condenser-First I. F. Tube Shield (27 Type) 5387

Secondary 04000-J Bezel (Broadcast) 5009
Compensating Condenser-Second I. F. Bezel (Short Wave) 5175

Primary 04000-L Knob (Large) 03063
Second I. F. Transformer . 03345 Knob (Small) 03064

/21 AAA A 21 Q 1.-...-1, AI,. na o...:,..v. n..,....i......6% AR A R.7
e.0101.&,1 kV 1 \AM 1/1.1.10)

@ Condenser (110 mmf ) 4519
AS11/1J k,1 11,J11 IJ VI' 141,11-L1 VaU1..a0b i .

Knob (Control Switch-Short Wave) . 5811
C) Resistor (51,000 ohms) 4518 Spring (For Small Knobs) 4147
@ Resistor (490,000 ohms) 4517 Spring (For Large Knobs) 5262
® Resistor (99,000 ohms) 4411 Grid Clip 4897
@ Condenser (.01 mfd.) 3903-R Five Prong Socket Assembly . . . 4956
@ Condenser (250 mmf ) 3082 Four Prong Socket Assembly . . . 4955
g Volume Control . . .. 5366 Dial Complete (Broadcast) . . . 03031
® By-pass Condenser (3-.25 mfd.) . . . 03325 Dial Complete (Short Wave) . . . 03890

*Includes matched oscillator coil and detector transformer.
**These parts replaced on later production by .0018 mfd. condenser, part 6018.

pHiLco
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REPLACEMENT PARTS MODEL 490
No. on No. on

Figs. 1 and 2 Description Part No. Figs. 1 and 2 Description Part No.
C) Oscillator Coil* . . .. 03734 g Resistor (51,000 ohms) 4518

I fiM o11 t Its P711 Anil KQQC
ily -.1./21.50 ,..,../11ULGLIEMI k .i.h., 101 U.) . e31./ zo-rvi
Gang Condenser Assembly 03692
Resistor (13,000 ohms) . . . . . 3766
Compensating Condenser (19 MC end ofTop Scale) ...... . . . 04000-E
Compensating Condenser (8.5 MC End ofCenter Scale) ..... . . . 04000-E
Compensating Condenser (3.6 MC End of

Bottom Scale) 04000-E
Frequency Control Switch 03751
Resistor (240,000 ohms) 3768
Condenser (1,250 mmf.)** . . . . 5886
Compensating Condenser (8.5 MC End of

Top Scale) * * 04000-F
Condenser (800 mmf.) . 5878o- .. f''.....7 /O a 71 NO. V.....-1 ...i

11..e0l01.,1 k, V ',JOU VIIIIIM/ 0000
Pilot Light (Broadcast Unit) . . 3463
Condenser (.05 mfd.) 3615-W
Resistor (490,000 ohms) ' 4517
Oscillator Coil 03016
Condenser (.09 mfd.) 4989-G
Compensating Condenser-Low Frequency 04000-B
Condenser (700 mmf) 4520
Resistor (51,000 ohms) 4518
Resistor (5,000 ohms) 5310
Compensating Condenser - High Fre-

quency-Part of Gang Condenser
Assembly

@ Condenser (110 mmf) 4519
@ Condenser (.05 mfd.)

r)......:........ Inl AN1 .-.1........ \
3615-U
A007

kly S.A.MpeLL611...11115, VUIILIVLVJC. (,uu .ivls-, 11ZiLIU Ul (t..,110)

Center Seale) 04000-F ®
Condenser (250 mmf.) . 3082
Compensating Condenser (1.5. 1. 14C End4 of

Bottom Scale) 04000-F
tl) Detector Transformer* 03734
cri Frequency Filter . . . . 03662 OD
C) Antenna Switch Assembled with C) . 5796 ®
g Resistor (2 megohms) Assembled with C) 03879 ®
C) Condenser (110 mmf.) Assembled with C) 03879 ®
C) Condenser (250 mmf) 3082 ®

Resistor (99,000 ohms) 3767 ®
C) R. F. Choke 03893
C) Shielded Cable L-1278 ®
® Resistor (32,000 ohms) 3525
,..:.. E.......:...4,.... /OA Mn .-.1.......\ Oacla An,

AI-COMM' \U1,VW OLILUDi . . . . . YGuI
By-pass Condenser (1., .25, .1) 50-60 cycles 03327
By-pass Condenser (1., .25, .25) 25-40

cycles)
Resistor (70,000 ohms)
Condenser (.05 mfd.)
Resistor (25,000 ohms)
Voice Coil and Cone Assembly
Speaker Field (Assembly with Pot)
Output Transformer
Tone Control . . . . . .

Resistor (240,000 ohms) 50-60 cycles
Resistor (99,000 ohms) 25-40 cycles
Condenser (.01 mfd.)
Resistor (25,000 ohms)

Iox nnn KA an Oa Ca

03624
5385
3615-E
4516

02996
02966
2673

03137
4410
4411
3903-P
3656



Table 2-Power Transformer Voltage

Terminals A. C. Volts Circuit Color

SHORT WAVE UNIT

.4-5
1-3
2

105 to 125
2.5

Primary
Secondary
Center Tap 1-3

Black
Yellow
Green

BROADCAST UNIT

1-2 I 105 to 125 I Primary White (Small Gauge)

6-8
9-10

11-13
4
7
12

z.o
2.5
5.

700

r 'lament, 01 ,±1
Filament of 24
Filament of 80
Plate of 80
Center Tap of 3-5
Center Tap of 6-8
Center Tap of 11-13

1/24[15.. uieeU
Black (Heavy Gauge)
Light Blue
Yellow
Black, Green Tracer]
Black, Yellow Tracer
Yellow, Green Tracer

Table 3-Resistor Data

No. on Figs.
1, 2 and 3 Terminal Power

(Watts)
Resistance

(Ohms)

Color

Body
I

Tip Dot

2OU /MICK DaKe1lLe
(1-2 (1060
2-3
4-5 70'

Long Tubular

15-6  ..
1

i23OO

240,
5,000 Green Black Red

.5 5,000 Green Black Red
C) 1

1

13,000
32,000

Brown
Orange Red

Orange
Orange

®@CD
(50-60 cicles) .5

.5
1

45,000
51,000
99,000

Yellow
Green
White

Green
Brown
White

Orange
Orange
Orange

405 .5
1

99,000
240,000

White
Red

White
Yellow

Orange
Yellow

R .5 240,000 Red Yellow-. . Yellow
gi .5 2,000,000 I Ea.' I tilaeli

I

iireen

HILCO
Service Bulletin-No. 116

Paste over Table 1 - Service Bulletin 116
Table 1-Tube Socket Data taken with AC Set Tester-AC Line 115 Volts
Tube

Type I Circuit
Filament

Volts
Plate
Volts

Screen
Grid

Volts

Control
Grid
Volts

Cathode
Volts

Plate
Milli-

amperes

SHORT WAVE UNIT*

27
24

Osc.
Det.

2.2
2.2

110
24 24

3.3
5.

0

0

BROADCAST UNIT

24 R. F. 2.4 255 50 3.5 25 7.5
24 1st. Det. 2.4 260 60 9 38
27 Osc. 2.4 60 3.5 25 2.
24 I. F. 2.4 265 50 3 22 3.5
24 2nd Det. -2.4 116 40 7 25
47 Output 2.5** 205** 220** .7**

80 Rectifier 4.5 260/Plate

*The voltage readings of the short wave unit were taken from the under side of the chassis, using a Weston multi -range voltmeter, 1000
Ohms per volt. The radio set tester cannot be used, either for voltage or plate current readings because of the effect of the long leads through the
set tester cord.

**These readings must likewise be taken from the socket terminals on the under side of the chassis unless the set tester is especially equipped
( with an adapter for testing pentode tubes.
8 All the above readings were taken with volume control at maximum.

t
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W.9

®
VUllUCLUSVI k 1,Gt.R1 1.111111  / . . .

Compensating Condenser (8.5 MC End of
IJCIOV

57

l-.....1,4GALCA, I,1..........
Compensating Condenser-Low Frequency 04000-F

Top Scale** 04000-F Resistor (51,000 ohms) 4518
© Condenser (800 mmf.) . . . . . . 5878 Resistor (5,000 ohms) 5310
(2) Compensating Condenser (3.6 MC End of Compensating Condenser-High Frequency

Center Scale) 04000-F -Part of Gang Condenser Assembly
Condenser (250 mmf.) . . . . . . 3082 c2, Condenser (.09 mfd. double) . . 4989-C
Compensating Condenser (1.5 MC End of g Condenser (110 mmf) 4519

Bottom Scale) 04000-F B. C. Resistor 03079
g Detector Transformer* 03734 Resistor (13,000 ohms) 3766

© Frequency Filter . . ..... 03662 : Condenser (.05 mfd.) 3615-L
® Antenna Switch Assembled with ® . . 5796 Voice Coil and Cone Assembly . . 02996

Resistor (2 megohms) Assembled with ® . 03879 g Field Coil Assembled with Pot . . 02966
Condenser (110 mmf.) Assembled with ® . 03879 Output Transformer 2673

® Condenser (250 mmf) 3082 § Tone Control 03140
0,7a7 D.so:o..s.. MAA AM .4....s01 &Al n

1e...1)

®
..coxiamua ki70,1"..1,1 V11111113)
R. F. Choke 0'38a Condenser (.01 mfd.) 3903-L

704 Shielded Cable L-1278 Condenser (.015 mfd. double) . . 3793-K
® Resistor (32,000 ohms) 3525 "On -off" Switch 4095
003 Resistor (32,000 ohms) 3525 Power Transformer (50-60 cycles) 5117

® Electrolytic Condenser (6 mfd.) 4916 Power Transformer (25-40 cycles) . . 5118

g Pilot Light (Short Wave Unit) 3463 Power Transformer (50-60, 230 volts) 5119
0 Resistor (5,000 ohms) 3526 Electrolytic Condenser (6 mfd.) 50-60
0) Plug

(50-60 cycles) .

03913
5906 va

cycles
Electrolytic Condenser (10 mfd.) 25-40

4916

® Filament Transformer (25-40 cycles)
(50-60 cycles,

.

230
5923 cycles

hoke . . .

6142
4819

volts) . . . 5924 Condenser (.09 mfd.) 50-60 cycles . . 4989-J
g On -off Switch (Assembled with C)) . . 5796 Condenser (.18 mfd.) 25-40 cycles . . 4989-K
Cs) Volume Control 5039 Electrolytic Condenser (6 mfd.) 50-60

dO111.)(10.1
/. 110 IJ /II.. 1'. J. 1 01101U111101

Tuning Condenser (50-60 cycles) . .

t/Ol/00
03076 @ Electrolytic Condenser (10 mfd.) 25-40

Tuning Condenser (25-40 cycles) . . 03077 cycles 5142
ompensating Condenser - Antenna - ine Cord and Plug L-943
Part of Gang Condenser Assembly . Tube Shield 03987

First Detector Transformer . . . . 03083 Bezel (Broadcast) 5008
Compensating Condenser - Detector - Bezel (Short Wave) 5178

Part of Gang Condenser Assembly . Knob (Large) 03063
Compensating Condenser First I. F. Knob (Small) 03064

Primary 04000-J Knob (On -Off Switch-Broadcast) . 03437
First I. F. Transformer . 03091 Knob (Control Switch-Short Wave) . 5811

Compensating Condenser First I. F. Spring (For Small Knobs) 4147

Secondary 04000-H Spring (For Large Knobs) 5262
Second I. F. Transformer . . . . . 03092 Grid Clip . . . . ... . 4897
Compensating Condenser-Second I. F. .

I/1 - -1 -1 - _ 1 ill A. All, -I- - - ^-__l - 3 --:.A.I. /1/1 ...../....1
04000-K Five Prong Socket Assembly . . 4956

44:1A5
KtvILOALDLV1 V.Vti V lllll WIL11.VV Illl Ll

Condenser) 4989-E
*Includes matched oscillator coil and detector transformer.
**These replaced on later production .0018 mfd. condenser,

PHILADELPHIA STORAGE
Ontario and C Streets,

Dial Complete (Broadcast)
Dial Complete (Short Wave)

BATTERY COMPANY
Philadelphia, Pa.

. . 03031

. . 03890

A 2- TT 0 A
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Table 4-Condenser Data
Nos. on

Fig. I, 2 and 3
Capacity

(Mfd.) Container Nos. on
Fig. 1, 2 and 3

Capacity
(Mfd.) Container

Co) @ .00011 Blue and Golden Yellow C) C) .09 (Double) Black Bakelite

ie @ .00025 Yellow .09 (50-60 cycles) Black Bakelite

.00041 Yellow and Orange Q .18 (25-40 cycles) Black Bakelite

.0005 Green .25 Metal
1111(NO
.SIMI

.00125

.01

Blue and Orange
Black Bakelite

6 (50-60 cycles)
10 (25-40 cycles)

Electrolytic
Electrolytic

(Do71

.015 (Double)

.05

Black Bakelite
Black Bakelite 0

6 (50-60 cycles)
10 (25-40 cycles)

Electrolytic
Electrolytic

ADJUSTMENT OF MODELS 470 AND 470-A
These Receivers are accurately adjusted at the Factory prior to their shipment. Under no

circumstances are the adjusting condensers to be changed in the field. This alignment requires special
oscillator equipment, which all Philco Distributors have. If for any reason the Receiver needs adjust-
ment it must be returned to the Distributor's Service Department.

RF.Pi.ACFMENT PARTS MODEL 470
No. on

Figs. 1 and 2 Description
C) Oscillator Coils
(2) By-pass Condenser (.05 mfd)
Qs Gang Condenser Assembly

Resistor (13,000 ohms) . . . . . .

Compensating Condenser (19 MC End ofTop Scale) ...... . . .

(i) Compensating Condenser (8.5 MC End of
Center Scale) . . . . . . . .

C) Compensating Condenser (3.6 MC End of
Bottom Scale)

0 Frequency Control Switch
C) Resistor (240,000 ohms)

Part No,

7 -
No. on

Figs. 1 and 2 Description Part No.

03734
3615-M

ifi

Resistor (45,000 ohms) 50-60 cycles
Resistor (99,000 ohms) 25-40 cycles

5256
4411

03692 Condenser (.5 mfd ) 3583
3766 Resistor (51,000 ohms} 4518

Condenser (500 mmf ) 3910
04000-E R. F. Choke 03086

so Condenser (250 mmf ) 3082
04000-E Resistor (240,000 ohms) 4410

Condenser (.25 mfd.) 4264
04000-E Pilot Light (Broadcast Unit) . 3463
03751 Condenser (.09 mfd. double) . 4989-C
3768 Oscillator Coil 03084

..... . _ ..nIl s %Al. rooa K1011



compensating condensers should be done in the following manner:
1. Make the necessary connections between the

oscillator and the receiver as shown in the
illustration, Fig. 1. The connections consist
of (a) the ground wire to the GND. terminal
of the radio set and to the G terminal of the
oscillator; (b) the A terminal of the oscillator
to the grid of the first detector tube (tube
shield in place and first detector grid clip
removed), (c) output meter terminals to the
primary of the output transformer (this con-

Ill11 Lb uiivaiueu ai l,Iui itipetZiLef ping LUIU
socket through the Philco plug-in adapter,
part 6095), (d) power cord of receiver to the
electric power outlet after all other connec-
tions have been completed.

2. Turn on the radio set and the oscillator.
For Philco models of the 70 and 35 series,
the oscillator switch should be placed in the

Fig. t 260 K. C. position. For models of the 111,
112, 90 and 51 series, the switch should be

placed in the 175 K. C. position. When adjusting sets with a NORMAL -MAXIMUM switch,
the switch should be placed in the NORMAL position. Turn the radio volume control to Maximum.
Set the dial between 60 and 65 on ,the Philco scale. Adjust the oscillator control (attenuator)
until a reading is obtained on the output meter of approximately A the scale deflection.

3. By means of the Philco fibre wrench, part 3164, adjust the various intermediate frequency con-
densers, one at a time, to obtain maximum reading in the output meter. Locations of all compen-
sating condensers are shown in the illustrations on pages 3 and 4. It is desirable to start with the
last I. F. compensating condenser in the circuit (2nd I. F. secondary in the case of the 112) and
progress in the adjustments toward the first. It may be necessary while the adjustments are
being made, to lower the setting of the oscillator control from time to time so as to keep the output
meter reading within the scale range.

4. After these adjustments have been completed, remove the oscillator connection from the grid
terminal of the first detector tube and restore the grid clip connection to this terminal.
VAT TPI INTI2 rill UTWNTQF Et A el illo+ +hn nnalsUm. oke.r.Azun +1,. 1 .4. 17a 'V ;.,VV V1 ./../1111S, 4114.11./0.1 VLlli GV I/ 1,11116 I.,/./..1,/10,1 ILI U11G ITI.,/l4G1 V1 aild 11 t/ 11. V. ILI

the same manner as the I. F. condenser.

PHILCO
Service Bulletin No. 120
Adjusting Philco Superheterodynes

The compensating condensers in every Philco Receiver are carefully adjusted before the set leaves
the factory. Under ordinary circumstances they should never have to be re -adjusted in the field.
Extremely rough handling during shipment, or a slight change in some of the electrical characteristics
of the radio circuit may in some cases make re -adjustment necessary.

The indications that the set may require re -adjustment are poor sensitivity, poor selectivity and
dial readings in kilocycles off more than 20 K.C. In some cases, an unstable condition of the set with
a tendency to squeal or howl on certain sections of the dial may also be an indication of improper
adjustment.

Under no circumstances should a re -adjustment be attempted unless the necessary equipment is
fhn V11,11,01. ine+ruin+inn /IOU VICILITI ',Ann; xrnal ri 1%1,1 nv. ,..ill min nc,.;c4  .....o- .1.11,11uaaa.,%ILA, FA as Vta. a MUa 11.01.1111.1 la 1.,MA TV 1.1 V Jvu

in both of these matters.
The general method of adjusting the compensating condensers in all Philco superheterodyne

receivers is the same. Once this procedure is understood for one model, it can be applied with but
little change to the various other Philco models. By means of the instructions below and by reference
to the different illustrations, the complete adjustments can be made on all Philco superheterodynes.

EQUIPMENT. The following equipment is needed:
1. Intermediate frequency oscillator accurately calibrated at 175 K. C. and 260 K. C. The Philco

Oscillator Model 095 is recommended.
2. Output meter. The oscillator mentioned above is equipped with an output meter.
3. Philco fibre wrench, part 3164.

INTRWMPTIT ATV PIIRCITTRNV.V I A TM TSTM1PNTC Tho orlialetrnonf of +11n T



be obtained at which maximum reading is noted, but that the meter reading decreases when the
fibre wrench is lifted from the nut. Allow for this condition by turning slightly beyond the point
of maximum reading, then when the wrench is removed the reading will go up instead of down.

5. After making the adjustment, turn the station selector slightly to note if any increase in volume
is obtained as the set is being re -tuned. If such an increase is obtained, then the antenna, detector
and r. f. condensers should be adjusted as described this adjustment, the high fre-
quency condenser can again be re -adjusted at 1400 K. C.

6. In some cases, when first starting to make the 1400 K. C. adjustment, it may be found that the
signal from the oscillator cannot be heard at 140 because the set is so far out of adjustment. In
this case, tune the set to the signal, and then adjust the Antenna Detector and R. F. condenser
first. Re -adjust the high frequency condenser at 140 on the dial.

ATTTi` .TNA T1TTI c'r nu A1\111 D AT TT TOT1114V1VITO

The adjustment of the antenna, detector, and R. F. compensating condensers is done at 140 on
the dial in the same manner and with the same connections as for the high frequency adjustments.

LOW FREQUENCY ADJUSTMENT. The characteristics of improper adjustment of the low
frequency condensers are weak reception, poor selectivity and dial calibrations off more than 20 K. C.
at the low end of the dial. The low frequency adjustment is made with the same connections as for
the high frequency and Antenna condenser adjustments. Proceed in the following manner:
1. With the receiver and the oscillator in operation, the latter at 175 K. C., set the Philco dial at

exactly 70 on the scale.
2. With the volume control at maximum, adjust the oscillator output until the output meter reads

approximately IA scale deflection. Adjust the low frequency compensating condenser for maximum
reading in the output meter.

3. If the signal comes in stronger at a position off 70 on the Philco scale, adjust for maximum output
on the meter at this "Off K. C." position of the dial. Now re -tune the set slightly to obtain any
further possible increase, adjusting the compensating condenser and re -tuning the dial each time
so as to bring the point of maximum output as near 70 as possible.

4. Re -set the dial to exactly 140, and re -adjust the high frequency condenser. It is possible that the
adjustment of the low frequency condenser has affected the high setting of the dial slightly.
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HIGH FREQUENCY ADJUSTMENTS. Improper adjustment of the high frequency com-
pensating condenser is characterized by weak reception and poor selectivity at the high frequency
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in the following manner:
1. Connect from the A terminal of the oscil-

lator to the ANT terminal of the broadcast
receiver. All other connections remain the
same as for adjustment of the I. F. com-
pensating condensers. See Fig. 2 for
complete connections.

2. Set the switch on the oscillator to 175 K. C.
Set the dial of the receiver to exactly 140
(1400 K. C.). The eighth harmonic of 175
K. C. will be received at this point. Turn

1

't,10'41,1,111

,

N',..11111111'111i

1111'1111 I O!,
161

tne volume control to maximum. 1 urn on
the oscillator and adjust the control until

scale reading is obtained on the output
meter. If the receiver is badly out of
adjustment, it may not be possible to obtain
such a reading, in which case the meter
reading must be disregarded temporarily
and the adjustments made by ear.
Carefully adjust the high frequency corn -

Fig. 2 pensating condenser for maximum reading in
the output meter or for maximum volume if the output is not great enough to be read on the meter.

4. When making this adjustment, it may be found that a given position of the adjusting nut can
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The details of installation as covered by this
bulletin are only of value if placed in the hands of
your service or shop manager. In order to take
advantage of these improvements, everyone con-
nected with the actual installation work should be
thoroughly familiar with the standard procedure.
However, even with the simplified installation, it is
advisable to use only skilled mechanics so that no
damage will be done to the customer's automobile.

the same day the customers' cars are brought in. In
addition, they must be able to handle promptly all
Philco Transitone service work on other cars that
might come in during the day.

Tools and Equipment Needed-Installation
service stations will find that it is to their advan-
tage to employ good mechanics and to supply them
with enough good tools to insure high-grade instal-
lations. The tools will pay for themselves in the

1-Installation Service Station Requirements
Facilities-The Phileo Transitone installation

service station must have convenient drive-in
facilities. The workshop must be clean and light,
and must be well ventilated. A customer's waiting
room should be provided in the front of the service
station, where merchandise can be displayed. It is
not advisable to allow the car owners to wait around
in the shop while work is being done on their cars.

time and labor saved on installations.
The following list of tools are necessary for in-

stallation work:
1-Hack Saw

12-Hack Saw Blades
1-Compass Saw
1 -200 -Watt Soldering Iron

Solder and Flux
3-Screw Drivers (Assortment)
1-Screw Drivel' (small for set serewsl

Personnel-The manager or person whose duty
it is to contact the customers as they come in, must
have a pleasing personality and must know the
subject of automobile radio thoroughly.

There are four classes of work connected with the
installation of a Philco Transitone, and the service
station must have men capable of doing a good job
m each class. A skilled top man or upholsterer is
nerdwokrir fnr rirnnninct thp hpadlinina said rpnin.pinir

1-Electric Drill (%" or 1/2")
1-Set of Drills
1-1" Hole Saw with Mandrel
1-Pliers
1-Diagonal Cutters
1-Scissors
1-Shears
3-Wrenches (assortment) open end
1-Hammer (1 -lb. machinist)
1-T-Inmmpr hinhnlstprerl

r':
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ONE of the physical requisites of automobile
radio today is a small, rugged, compact Re-

ceiver which can be installed easily and quickly and
which, after installation, is not in the way. The
Receiver must give outstanding radio performance
in any automobile and must be trouble -proof.

The Receiver must be designed so that it is

it when installing an antenna. An automotive
mechanic is necessary for the mechanical installa-
tion of the Receiver units.

The men should be thoroughly familiar with the
various ignition systems now in use. A good radio
service man should also be available at all times
for testing and repairing installations whenever

economical to operate from the standpoint of bat-
teries and tubes and so that it will give the car
owner many hours of satisfaction undisturbed by
bothersome service troubles.

7, is
probably the most compact, super -heterodyne car
radio. Performance and adaptability to all cars
are built into this rugged unit from the very start
and insure continuous performance and simplified
installations_

necessary. tie should also take care of the "B"
battery and tube replacements which are develop-
ing into a profitable business.

An important point to be borne in mind is that
the men working on the installations must be neat
and clean, and well qualified for the work to be
clone. Inexperienced help will cause trouble, result-
ing in unnecessary complaints.

There should be a sufficient number of men so
+I, 0+ ;4. .411 Aw1.I, .11 +1,.



Lamp Guards
Light Leads
Extension Cords
Ball of Twine
Shielded High Tension Cable
Wire (As needed)

In addition to these tools, sufficient quantities of
Spark Plug Resistors, Part No. 4531, Distributor
Resistors, Part No. 4546, Screw -Type Resistors,
Part Nn 451. Rnd Tnterferenen Clnrulpnsprs. Part

Car Top Construction-Before considering the
installation of antenna, it is well to consider the top
construction of the cars of today. They may be
divided roughly into the following groups:

1. Slat Top
2. Poultry Wire
3. Fabric
4. Metal Bow and Cross Braces

No. 4522, must also be kept on hand for immediate
use.

While most of these tools are no doubt used in
other lines of work at the service station-keep a
separate kit of tools available for the installation
work, so that no operation will be delayed while
another mechanic is using a particular tool.

Templates-A set of paper templates is inserted
in this bulletin. They are to be used as a guide in

V. .11,4 V V,I V VI Vl.JIG

The slat type top consists of the conventional
wood bow across the top with the slats running
lengthwise and fastened to the bows. The top
padding is supported by the slats. In the second
group, the slats are replaced with poultry wire
which is stretched tightly over the bows and
fastened to the roof rails. The padding in this case
is laid over the poultry wire. The third group uses
mimlin fir snme ntRer fahrie. strefehpri nvpr flip tu-nrc 1

making metal templates which will be more service-
able. The best plan, however, is to use the Receiver
Housing, Part No. 6058, as a template. The
speaker housing and a mounting bracket make an
ideal template for locating the speaker bolt holes.
These can be ordered through your distributor.

2-Antenna
Requirements-Within certain limits, a large

antenna will deliver greater signal strength than a

for supporting the top padding.

Metal bows may be encountered in a few cars, or
there may be metal reenf orcement brackets on some
of the bows. In a few cases, metal diagonal cross
braces are used.

Open and convertible model car tops have prac-
tically all the same construction, the top material
is fastened over the movable bows. ot

Lin
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1-Cold Chisel
1-Bench Vise

small one. The signal impressed on the antenna is
directly proportional to its length and its effective

1-Brace
1-Flat File (10" medium)
2-Rat-Tail Files (8" and 10" medium)
1-Center Punch
1-Socket Wrench (1/4")
1-Socket Wrench (%")
1-Template-Receiver
1-Template-Speaker
1-Template-Control Panel
1-Rule (Steel)

height, and inversely proportional to its resistance.

The effective height does not necessbily mean the
distance between earth and the flat top portion of
the antenna, for in the automobile no earth connec-
tion is used. The body and chassis of the car are
used as a counterpoise and function in much the
same manner. The effective height can be con-
sidered as the distance between the antenna and
the metallic body of the car.

1-Truck Jack Lift
Assortment of Wood Screws, Bolts, Nuts

and Lock Washers
Whisk Brooms
Protecting covers for the seats, fenders

and doors.
Chamois
Cleaning Cloths
Copper Braid (1/2")
:Wire Terminals

This means that best reception is secured when
the largest possible antenna is installed in the top
of the car, when it is farthest separated from the
ground used and when the antenna and lead-in
wires are soldered and offer the least resistance.

Experiments conducted over a period of years
have established the fact that the antenna should be
separated from the nearest metal of the car body
by at least three inches.;



Nash

Oakland
Oldsmobile

Fabric
V Front rt. post

Packard V
Peerless V V Front left post
Pierce Arrow V V Front rt. post
Plymouth V V Front rt. post
Pontiac
Reo V V Front rt. post
Rolls Royce
Studebaker V V Front rt. post
Stutz
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is tacked against the face of the bow, close to the
top. It is necessary to tack the screen in this
manner, so that the listing strip used to support the
headlining can be tacked to the face of the bow.

On bows on which the listing strip is not tacked,
it will be quite all right to tack the screen along the
bottom of the bow. Tack the screen to each bow
from the back to the front of the screen. Do not
come closer than three inches to the metal anronsWillys-Knight....I

I

By maintaining clearance between the poultry
wire and the metal quarters of the body during the
construction of the car, the car manufacturers have
been able to build in a good car antenna. A few of
the car factories install a wire antenna in the roof.

Installing an Antenna in Cars with Slat Top
Construction-The headlining should be lowered

along the sides and the metal frame above the wind-
shield.

The lead-in should be concealed behind the wind-
shield moulding, or if the front corner post is
hollow, it can be run down the inside of the post.
In a few cases, it may be necessary to bring the
lead-in down through the wind hose along the side
of the corner post.

After the antenna and lead-in have been installed,
11 urn 11 UM) w DUCK so tnat a copper screen antenna
can be installed in the roof. .

1. Use a good grade of copper screen. No. 14 or
No. 16 mesh, 36 -inches wide is satisfactory and can
be used in practically 'all installations.

2. Maintain three inches clearance between the
screen and the car body and all metal work in the
top. Cut out a section of the screen to get this
clearance around the dome light.

test the antenna for grounds. Use a high resistance
volt -meter and a 45 -volt battery, testing between
the antenna lead-in and the body of the ear. Do
not hold the test connections to the antenna and
the car body with your fingers,-as the leakage
across your body will cause a high reading on the
meter.

Having made certain that the antenna system is
clear of grounds and leaks, proceed with replacing
the headlining and trim

3
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Top Construction and Factory Antenna List 3. The wiring in the top to the dome light and
switch must be run along the side of the top frame,

Car

- -. - --- ----- ------
Lead-in

Location
Wood
Slat

Poultry
Screen

Wire Poultry
Screen

Auburn V
Buick V

Cadillac V V Front rt. post
Chevrolet V
Chrysler Imp. 80 All others Imp. 80 All others Front rt. post
Cord

DeSoto V V Front rt. post
Dndap-fi k R V V Front rt. mat

then along the top edge of the side of a bow to the
dome light fixture.

4. An 18 -gauge stranded copper, rubber and
cotton covered antenna lead-in should be soldered
to a front corner of the antenna screen. If the Re-
ceiver is to be located on the right aide of the car,
solder the lead-in to the right front corner of the
antenna; if the Receiver is to be located on the left
side, the antenna lead-in should be soldered to the
laf+ .nesnr.s... --1-1 I

Duesenberg
Durant V

Specie 1 Bodies bond the whole front edge of the antenna screen.
Essex
Ford

Fabric
V

5. The copper screen must be tacked securely so
that it cannot come loose.Franklin V V Front rt. post

V 6. The headlining and all trim must be carefully
Hudson Fabric Club Sdn replaced.
Hupmobile
Jordan

V

V Tack the screen to the farthest bow in the rear
LaSalle V V Front rt. post that will give three inches clearance from the rear
Lincoln V Tops ar e Cleared metal apron. With the edge of the screen lined upMarmon V V IFront rt. most
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times be brought down inside the windshield mould-
ing or down the hollow rubber wind hose which is
used in many cars.

Rearrange the dome light wiring so that there is
a minimum coupling between the wires and the
poultry wire antenna. Test the installation for
grounds, using a 45 -volt "B" battery and a high
resistance voltmeter. Replace the headlining and
trim carefully.

pending on the location of the Receiver.

Test the antenna and lead-in for any possible
grounds and then carefully replace the headlining
and trim.

Open and Convertible Model Cars-The tops
of the open and convertible models are designed to
fold back. Since the antenna cannot in any manner
interfere with this, a wire antenna is the only prac-
tical one.

Installing an Antenna in Cars with Fabric Top
Construction-In a few cars, the top padding is
supported by muslin strips stretched over wood
bows. An antenna can be easily installed in these
cars in much the same manner used in cars with the
slat top construction. Instead of tacking the screen
under the bows however, the screen can be placed
over the bows and tacked only at the rear and the
front. Otherwise the procedure is the same.

-- A

Remove the top material and lay it back, leaving
the side flaps in place. Secure a piece of top fabric,
matching that removed, and fasten it properly in
place over the cross ribs and over the side flaps.

Cut a piece of drill cloth °muslin approximately
three inches smaller than the width of the top and
about the length of it. Punch holes in the drill
cloth through which the antenna wire is to be
woven. The holes. should be in rows, three inches

masa mamas/5 was .1CalaltWaaaMa an. %.aaa wan LVAWLiall

Braces-In case there are metal diagonal braces in
the top, the braces must be freed of grounds or the
efficiency of the antenna will be greatly impaired.

Usually the rear ends of the braces are fastened
to the wood top frame while the front ends are
fastened by means of brackets to the front corner
posts.

Drop the headlining and work from the inside of
the car. Release the front end of the braces. Ream

apart, parallel to the cross ribs. Space the holes
about ten inches apart in each row.

Use 18 -gauge stranded rubber covered wire and
weave it back and forth through the holes in the
cloth. When completed, the cloth is fastened to the
front and rear bows only.

The antenna lead-in must be brought down in the
rear so the top may be lowered easily.

The top material and all trim must be carefully
renisePri While it is lisirrilv nrnhahlp Hist +.hp
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Installing an Antenna in Cars with Poultry Wire out the hole in the bracket and use fibre washers
Reenforcement-The poultry wire when cleared of and sleeve bushings to insulate the cross brace bolts
grounds may be used as an antenna. This may be
done in either of two ways. The top deck may be
removed and the netting cleared where the edges
ground on the car body. The more practical way
is to drop the headlining the entire length of the car
and clear from beneath.

A strip three inches wide is cut from the poultry
wire reenforcement around the four sides. The
poultry screen is then laced securely in place using
double strands of number six waxed linen cord.

from the brackets.

Usually the dome light is connected**, one of the
braces. Disconnect the lead from the brace and
run a new ground to the car body.

When both braces have been insulated, the
antenna can be installed in the standard manner.

Installing an Antenna in Cars with Metal
Bows-In the few cars in which metal bows are
encountered, a different kind of antenna is used.

Use short lengths of cord and fasten securely. The
poultry wire must be held taut so the top will not
sag. Care must be taken to keep the sharp ends of
the screen bent back so they will not puncture the

tend through the headlining.
On standard installations, the antenna lead-in

must be soldered across the front end of the screen
and brought down the front right corner post. In

After the headlining has been lowered, provisions
are made to install a wire antenna. Screw eyes or
staples should be securely fastened around the wood
top frame of the car and separated from the bows
by at least three inches. They should be so spaced
that the wire will be parallel to the bows and the
loops two to three inches apart. Using 18 -gauge
stranded rubber covered wire, lace the wire through
the screw -eyes or staples. The antenna lead must

noczba ashava +ha rsno+ is an! ; rl +ha 1 an rl may, aesvvla_ ho ke.nlItelrh+ rirmrn nine, ..is +h.. Fnesir.4- ......



the Receiver and the dash.
The Receiver which is being installed should be

given a quick operating check as a precautionary
measure. While the Receiver is still on the bench,
remove the front cover plate. Place the plate and
the screws to one side. Remove the corks from the
set of clinch -on nuts which are to be used and then
install the Receiver mounting studs in the Receiver.
Place a 5/16 -inch shake -proof lock washer on the
short end of the stud and screw the bolt into the
Receiver. The bolts should he fastened securely.

column. tsena tne Metal strap arouna tne steering
column without using the felt pad. The round nut
should be on the inside against the column. The
strap should be fitted closely around the column
and lapped over the end.

There are four small holes in the end of the strap.
Cut off the excess strap about %-inch beyond the
hole that is to be used. Ream out the hole to
1/4 -inch.

Place the strap in position around the column

In the Model "A" Ford, due to the location of
the gas tank, it is necessary to mount the Receiver
on the left side of the dash in the engine compart-
ment.

Splice the antenna lead of the Receiver to the
antenna lead-in in the car. If any shielding is
necessary on the antenna lead, it should be done at
this time. The antenna -lead is the white -black
lead extending from the lower right rear corner of
the Receiver.

again, this time placing the felt pad between the
strap and the column. Fit the metal bracket against
the column in the position desired, with the planed
surface up. The fastening screw extends through
the bracket and the hole in the strap and engages
the round nut. Tightening the screw draws up the
metal strap so that the bracket is clamped securely
in place. Fasten the control to the bracket by
means of the fillister head screw on the back of the
housing.

Install the Receiver on the dash, placing the large
flat washers on the inside against the padding. The
small washers should be placed against the metal
side of the dash. The Receiver must be fastened
securely to the dash.

Speaker-The speaker should be mounted on
the inside of the dash over the steering column or
toward the center. It should be placed high enough
so that it will not interfere with the operation of
any of the pedals or controls.

The volume control and switch knob is on the
left and is connected to the left hand flexible shaft.
The tuning control knob is on the right and is
coupled to the flexible shaft on the right. The
black wire from the rear Of the housing is the pilot
lamp lead which must be connected to the Fahn-
stock terminal on the upper front edge of the Re-
ceiver. Dress the two flexible shafts and the wire
neatly along the steering column and then up under
the cowl. The two shafts should be held in place

5
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antenna is grounded, check it with a voltmeter to
make sure.

Using a template, mark the location for the two
bolt holes. Be sure to allow sufficient clearance for

a', a_ 1 A J___11 _11

Receiver Installation-Install the Receiver on
the inside of the dash, high and as far to the right
as possible. Two sets of clinch -on nuts are pro-
vided, one set on the back, the other on the left end,
so that the Receiver may be mounted on the dash
in either position. The end mounting will be found
very convenient when a car is equipped with a hot
water heater and not much room is available for
the Receiver.

Using a template, mark the location of the bolt
hnlne Ra ciira +n ollnur cniffirion+ olagranna fny fhP

ine speaxer. Lienter-punch anu urns twu small
holes from the inside of the dash. Then drill again,
using a 7/16 -inch drill. Install the speitter and
bolt it securely to the dash.

In the Model "A" Ford, the Speaker must be
mounted on brackets against the right kick pad.
The brackets should be made up locally.

Control Unit-The control unit has been de-
signed so that it may be mounted in either of two
positions on the steering column. The unit is com-
pact, simple to install, easy to operate and has an

111,0,1,1, ,1. ,/ .01- J41.1..,.., N.ON,Mla ...+,4 'V. Vaal,

Receiver. Center -punch and drill three small holes
from the inside of the dash. Then drill again, using
a %-inch drill. This can usually be done from the
engine side of the dash.

In case there is a vacuum tank or other ap-
paratus near where the holes are to be drilled, re-
move the apparatus to avoid damaging it. Smooth
off any burrs or rough edges on the holes. The
paint on the dash around the holes should be
scraped so that there will be good contact between

artistic and well balanced appearance. It is shipped
from the factory with two flexible shafts for the
volume control and the tuning control coupled to it,
although they may be removed very easily if it is
ever necessary.

There is a mounting bracket which must be
fastened to the steering column by means of a metal
strap. This bracket should be installed in a hori-
zontal position on the right side of the steering
column, or in a vertical position above the steering

.



It will be necessary to use a snort screw ariver Tor
this operation.

After the flexible shaft is connected, a finer ad-
justment of the tuning condenser can be made so
that the dial is properly lined up. This is done by
tuning the Receiver to a station whose frequency is
known. Check the scale to see how far off the dial
setting is. If it needs changing, remove the face
plate from the control housing. This is held on by
two screws, one at the top and one at the bottom,
which can be reached from the back of the housing.

Push the battery box up against the floor with
the bolts extending through the square holes in the
flange. Put the box support on next, with a bolt
passing through the hole in the end. Run a nut up
on both bolts and slip the slotted end of the sup-
port over the other bolt and nut. After tightening
both nuts, put on a lock nut and a cotter pin in the
end of each bolt.

The battery box is shipped from the factory with
a cardboard liner inside it. This liner must be left
in the hox. After the cable counlinas are installed.C. -

Hold the tuning control to keep it from turning
and lift the toothed edge of the scale over the teeth
of the drive assembly and turn the dial to the
proper setting. Then allow the dial to drop back
in place so that the teeth on the dial mesh with the
teeth on the drive assembly.

After the steering column control has been in-
stalled and the flexible shafts connected, replace the
front cover plate on the Receiver.

*Battery Box-The battery box is designed so

place three P-302 Philco dry "B" batteries in it and
connect them in series. The battery cable should
then be cut off at the proper length and connections
made to the fuses and batteries.

The blue -white lead must be connected to
B+135 volts and the green -white lead to B+671/2
volts. The black -white wire is the "A" lead which
must be connected to the ten -ampere fuse and from
there, a single lead which is supplied, must be run
to the car battery. "B"- of the batteries must be

1 1 11 1.- it f 1 Al 1_ I_

that it can be installed in the floor of the car or
suspended from it. In either case, check the loca-
tion carefully so that there is sufficient riding clear-
ance between the box and all the tie rods, braces,
etc., on the chassis when the rear springs are de-
pressed. Don't put the liox right beside the muffler
where the batteries will get hot.

To install the box in the floor, after the proper
location is found, cut a hole 101/4 x 8% in the floor
boards and drop the box in the hole so that it is
sunnorted by the flanges.

C01111CCIRCI 1,11TOUgli me 01le-U.11111CM Luse w wig unu
tery side of the ten -ampere "A" fuse.

The bakelite fuse mountings should be screwed
to the wood hold-down which is placed over the
batteries. Before the lid is put on, the flaps of the
liner should be folded over the hold-down.

Cable Connections-The speaker and battery
plugs must be connected in their respective sockets
on the front panel and the ground tabs from the
cable shields grounded under a screw head. The
cables should be dressed and fastened in place.

 Three heavy duty Philo° batteries, P-308, can be used in place of the standard size batteries and will give relatively longer
life. Use the large box and lid (4465 and 4467) and place one battery in upright and the other two on their sides with the
terminals in the center. Pack the batteries to prevent bumping around.
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along the column by clamping them to the bottom Drill two holes in the side of the box, a 9/16 -inch
edge of the instrument panel. hole for the small "A" cable bushing and a 3/4 -inch

The volume control shaft must be fitted in the
sleeve on the left hand side of the upper front panel
of the Receiver. The shaft should be pushed in
until the tip is all the way in the coupling on the
volume control shaft. Fasten the casing by tighten-
ing the set screw on the bottom of the sleeve. This
is inside of the Receiver.

With the volume control and switch knob turned
off (in a counter -clock -wise direction) and with the
volume control in the same position, tighten the
1,11+ AT,. oaf CS A 1,1:1117 in +ha nesmslirIrr Than vrs+o+a +ha

hole for the "A -B" cable bushing.
Fasten the box to the floor by miexans of four

No. 8 3/4 -inch wood screws. The holes for these
screws are punched in the flange of the box but are
covered by the cork gasket. These can be located
and the cork punched out, before the box is
installed.

When installing the box beneath the floor, after
the proper location is found, drill two holes in the
floor, 5/16 -inch, for wood floors and 1/2 -inch for
mafal fl nnve rPha fla+ hnlf efran ran ha nears SIQ A

UV V UV111 OVV OVA V VI 411 IJLIV VVLL1J1111S. /1,11 1VVWVV VLAV

shaft one -quarter turn in a clockwise direction
and tighten the second set screw.

The tuning control shaft should be fastened in a
similar manner. After dressing the shaft and fasten-
ing it in place, fit the shaft in the remaining sleeve
in the upper front panel, and fasten the casing in
place. The dial should be set at 55 and the con-
denser plates should be fully meshed. Tighten the
bottom set screw and turn the shaft clockwise one -
quarter turn and then tighten the second set screw.

template for drilling the holes.
After the holes are drilled, place this flat strap on

the floor over the holes and push the long carriage
bolts through from the top.

must be drilled and the cable couplings in-
stalled, three Philco dry "B" batteries, P-302,
placed in the box and connected,-and all cable
connections made to the fuse mountings. Then the
lid must be screwed down tightly, so that the entire
box is water -tight.



possible in many Buick and Cadillac installations
to do without the spark plug resistors, using only
one resistor in the distributor head.

In addition to the standard use of resistors, two
4522 Condensers are also required, one on the brush
side of the generator cut-out, the other on the bat-
tery terminal of the ignition coil.

When installing an interference condenser, con-
nect the lead to the apparatus terminal. The
bracket of the condenser must be bolted to the

First cover the lead with a piece of loom similar
to that used on the "B" cables. Then cover this
with hollow copper braid. The shielding on the
cable should start one inch from the coil terminal

.and be carried on through the engine compartment.
Ground the shielding with a pigtail at the dash.

Shielded Antenna Lead-If a stubborn case of
interference is encountered, shielding the antenna
lead between the Receiver housing and the point
where the lead-in leaves the front corner post will
usually be very effective. The shield must extend

VI- OULLIG VUIIVI 111G1+731 jflUI, Vi 1.111V

chassis.
The use of resistors on the spark plugs and dis-

tributor head, and of condensers on the coil and
generator, is termed standard suppression and is
required in most installations.

In a great many cases, when radio installations
are made by the car factories, radio spark plugs
are used. These are regular spark plugs with the
resistor unit built in the plug and sealed. In addi-
tion to making a very neat installation on the

from the corner post to the Receiver housing and
be bonded to it.

Do not use the so called shielded antenna lead-in
wire 'as the losses are too great. The best lead suit-
able for this is 7 m/m Beldenlac shielded secondary
cable made by Belden.

Additional Suppression-The intense high fre-
quency field present under the hood is sometimes
carried beyond the dash by pipe lines, rods and
wires. To prevenio this, some precautions are

motor, their performance is entirely satisfactory.
Plugs of this character are invariably marked
"radio." Don't install the standard resistors on
plugs of this type.

Peening the Rotor Arm-Quite frequently it is
necessary to peen the rotor in the distributor in
order to reduce the gap between the rotor and the
high tension contacts. The gap should be held to
about .004 inches maximum, but care should be
taken that the rotor does not brush any of the con-
tacts.

necessary.
Isolate the high tension leads from the rest of the

car wiring. Never run low tension wires from the
coil, horn wires or other cables in the high tension
manifold or close to the high tension cables and
parallel to them.

Additional interference condensers may some-
time be needed on fuse blocks, on the ammeter, or
possibly on the dome light lead where it enters the
front corner post. Always connect the "A" lead to
the car battery. Unnecessary interference will most

oofe
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The battery cable should be run down in back of
the right kick pad and then through the floor and

- 1-"-.44-nvrar T+ chrmiri

Do not build up the rotor with solder as it does
not make a permanent job. Place the rotor on a
flat crtaal hlnnk and hammar tha ond of tha rntnr

CA," -M., W114 11 Ga., IVY WILL. YVY VV 1. AIWA.

be clamped in place securely.
Suppression-The standard spark plug resistors

4531 can be installed on the plugs in most cars.
Likewise the standard distributor resistor 4546 can
be used in the distributor head in most cases.

On cars such as the Buick, where the standard
spark plug resistor cannot be used, the special screw
type resistor 4851 should be used. In a few cars, it
will be necessary to use it at the distributor head
also. When using the latter resistor, be sure it is

carefully with a small machinist's hammer. 'Repeat
this operation until there is just sufficient.0earance
between the rotor and the contacts. Using a file,
dress the end of the rotor to its original shape. If a
double end rotor is used, both ends should be
treated alike, completing the operation first on one
end, then the other.

Extreme caution should be used in this operation
so that the distributor will not be damaged. Never
pass an installation if the rotor brushes the con-

as near as possible to tne ens of tne ieaa.
Standard suppression calls for the use of one

resistor on each spark plug or in the plug end of
each lead and one resistor at the distributor in the
high tension coil to the distributor lead.

In the case of a two coil system, two resistors are
necessary, one in each high tension coil lead at the
distributor. When dual ignition is used, each spark
plug must be equipped with a resistor.

There are numerous exceptions to the above. If
the rsidio installations are carefully made. it will be

LaCIS, as 1,1118 anew s Ulm tuning.
Shielding-In the past, a great number of serv-

ice men were prone to shield the high tension leads
indiscriminately. This gave rise to numerous com-
plaints on the car performance.

There is never any need for shielding the high
tension leads. The only possible exception to this
is when the coil is mounted on the instrument panel
and practically touches the Receiver. The high
tension coil lead should be shielded in such cases in
the following manner:
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turn on the oscillator. Turn on the Receiver and
tune to approximately 140 on the Receiver scale.
Adjust the oscillator frequency to 1400 K. C. When
using the Philco oscillator, set it for the 175 K. C.
range and use the eighth harmonic. Turn on full*
volume on the Receiver and adjust the output of
the oscillator until the signal is barely audible.
Tune the Receiver sharply to the signal and then
adjust the first R. F. padder. This is the one
mounted to the extreme right on the condenser

second 1. II Uondenser. This is numbered twenty-
five on the schematic and base view on Pages 10
and 11. The correct adjustment is obtained when
the strongest signal is heard in the speaker or the
maximum reading is secured on the meter.

Next adjust the secondary and primary I. F.
Condensers, nineteen and twelve respectively. Dis-
connect the oscillator and reconnect the clip to the
control grid.

High Frequency Compensator-Connect the
A _1 L L 1 tnoosing. Aujust tins ior maximum signal ana tnen

proceed with the second padder, the one in the
center. Use only the standard fibre padding
wrench. Replace the front panel and the adjust-
ment is completed.

Servicing-A great number of the demands for
service made by the car owners will be imaginary
and can be traced largely to ignorance of what is to
be expected from automobile radio.

When the installation is turned over to the cus-

output or tne oscillator to tile antenna ieact ana tne
housing of the Receiver. With the Receiver turned
on and the oscillator set for 175 K. C., tune the
Receiver to 1400 K. C., the eighth harmonic of 175
K. C., and adjust the third padder on the tuning
condenser for maximum signal. This is the one on
the extreme left of the housing. The purpose of
this adjustment is to line up the condenser so that
1400 K. C. is tuned in at 140 on the scale when the
scale is set properly.

It may be neceigsary to adjust the first twn nom-011V1.11lA IJG plULIUV14 VUV. SS1VCi

ference from street cars and power lines, lack of
signal under bridges and tunnels and in some cities,
apparent fading at street crossings due to shield-
ing by overhead cables and wires, are easy to ex-
plain to the customer and will not be construed as
alibis which is likely to happen if the customer is
told only after registering a complaint.

On the other hand, listen attentively to the cus-
tomer's complaint. There may be some need for
service which you cannot detect immediately.

pensators on the tuning condensers at 1400 K. C.,
in order to get a strong enough signal through.

R. F. Compensators-After the detector oscilla-
tor has been padded at 1400 K. C., adjust the first
and second R. F. Condensers on tuning condenser
at 1400 K. C.

Low Frequency Condenser-Now tune the Re-
ceiver to 700 K. C. and adjust the condenser four-
teen. During this operation the tuning condenser
must be shifted and the compensators must be ad-

By far the greatest number of service jobs will be
replacing old tubes and batteries. Don't guarantee
batteries for six months or a year, without knowing
to what service they will be put. The "B" current

justed to bring in the maximum signal.
After this has been done, check the adjustment

of the high frequency condenser at 1400 K. C.
again.
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likely be encountered if the "A" lead is connected
elsewhere.

Occasionally it will be necessary to bond the dash
to engine block. Use heavy copper braid for this,
bolting the braid to both the dash and the engine

drain of the Receiv-er--is exceptionally low. Bat-
teries should last six months or better except when
the radio is played for a great number of hours
each day. This too can be explained to the cus-
tomer when the installation is first made.

block. -

Use a smaller copper braid for bonding rods and
pipe lines, fastening the braid to the dash with self
tapping screws, and soldering the other end to the
parts to be bonded. Keep all bonds as short as
possible, but allow sufficient slack so as not to inter-
fere with the operation of choke rods, etc.

Adjusting the R. F. Padding Condensers-In
order to obtain the maximum results from the radio
installation, the first and second R. F. padders

Special Adjustments-These adjustments should
only be made by a competent radiNservice man
using a good I. F. Oscillator. The Philco Oscillator,
Model 095, is recommended for this work.

The following procedure must be adhered to
closely after first removing the front cover plate
and the base plate.

Intermediate Frequency or I. F. Stages-Re-
move the grid clip from the detector oscillator tube
and connect the output of the oscillator to the con-

should be adjusted after the installation is com-
pleted. This should not be attempted except by a
competent service man.

It will be necessary to remove the front cover
plate and to set up a good oscillator capable of
generating a signal of approximately 1400 K. C.
The Philco I. F. Oscillator, Model 095, can be used
very satisfactorily for this adjustment as well as
all other adjustments on the Receiver. Connect a
six foot lead to the oscillator output terminal,
cirvIrshr rivr.rvniyttr ;4 ',cm... +1,a lmnnlr of +ha onn+ nr,ri

trol grid. The detector oscillator is the second tube
from the right.

With the Receiver and oscillator turned "on", set
the oscillator for 175 K. C. Adjust the oscillator
attenuator so that the signal is barely audible with
the Receiver volume control turned on full. If the
oscillator is equipped with an output meter, con-
nect the meter and adjust the attenuator so that a
half scale reading is obtained.

Using a Philco No. 3164 fibre wrench, adjust the



Nos. on
Figs. 1 & 2

Resistance
(Ohms)

COLOR

Body Tip Dot

7 Flat
225 Flat

1,250 Insulated Covering
@ 5,000 Green Black Red

50,000 Green Black Orange
0 @ 0 99,000 White White Orange

60) 66) agn non Yellnw Whitp Clrn non

Table 3-Condenser Data

Nos. on Figs. 1 & 2 Capacity (Mfd.) Color

.00025

.0007

.002

.015

.05

.25

.25, .5, 1.

Yellow
White & Golden Yellow

Blue
Black Bakelite
Black Bakelite

Metal
Metal

14,
_: t,
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Table 1-Tube Socket Readings

Tube Filament
Volts

Plate
Volts

Control

Volts

Screen
Grid
Volts

Cathode
Volts

Plate
Milli -

Amperes
Type Circuit

36 R.F. 6.0 129 0.0 61 0.0 2.8
36 Det.-Osc. 6.0 129 0.0 61 6.0 0.8
on Ti an 190 nn Al fl g On
38 2nd Det. 6.0

A. 44 0.

115
38 Output 6.0 125 0.0 129

0.0
11.0

6.0
6.0

All voltage readings taken to chassis with A+ grounded. Detector oscillator cathode readings taken
with receiver tuned 550 K.C.

Table 2-Resistor Data
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Model 7-Chassis
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g Compensating Condenser, Low Fre- Battery Box Coupling (small) 6137

quency 04000-F Battery Box Coupling Washer 6138

® Condenser (700 Mmf.) 5863 Fuse Housing 5209

® Condenser (.25, .5, 1. Mfd.) 04354 Fuse Clip 5233

© First I. F. Transformer 04352 Rubber Sleeve 5719

@ Condenser (.05 Mfd.) 3615-AH Screws (for housing) W-147

® Compensating Condenser, 1st I.F.. 04000 D Nut (for housing) W-624

® Resistor (490,000 Ohms) 6097 Control Unit Assembly 04343

® Resistor (225 Ohms) 6107 Control Housing Cover.... ...... 6030

_ T 'IN.0.%offsrmar 04353 Mounting Bracket 6035

Resistor (99,000 Ohms) 6099 Clamp Strap 04344

Resistor (99,000 Ohms) 6099 Clamp Screw W-674

Compensating Condenser, 2nd I. F.. 04000-A Key (Interchangeable) 6091

Resistor (490,000 Ohms) 6097 Speaker Extension Cable 02984

Condenser (250 Mmf.) 3082 Speaker Plug Resistor 4531

Condenser (.002 Mfd.) 4059 Distributor Head Resistor 4546

Condenser (.25 Mfd.) 04360 Special Resistor (Screw Type) 4581

R. F. Choke 04342 Interference Condenser 4522

Resistor (50,000 Ohms) 4237 Philco I. F. Oscillator Model 095

A .. 5930 Type 36 Tube. 5582

@ Condenser (.015 Mfd. Double)..... 3793-M Type 38 Tube OM%

@ Resistor (50,000 Ohms) 6098 Knobs 5166

@ Volume Control and On -Off Switch 6109 Receiver Housing 6058

@ Resistor (1250 Ohms) 6106 Speaker Housing 2710

® Condenser (.002 Mfd.) 4059 48" V. C. Flexible Shaft (Model A

@ Resistor (7 Ohms) 5110 Ford) 6298

@ Output Transformer 2589 48" Tuning Control Shaft (Model A

@ Pilot Light 4567 Ford) 6299

12
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Description Part No.

O Resistor (5000 Ohms) 6096

O Antenna Coil 04348

O Resistor (99,000 Ohms) 6099

O Condenser (.05 Mfd.) 3615 -AG

CD Tuning Condenser Assembly 04308

0 Compensating Condenser-R.F.-
Part of Tuning Condensei As -

Description Part 11.

@ Voice Coil and Cone Assembly 02996

® Field Coil Assembled with Pot 02915

@ Fuse (1 Amp.) 4540

C) Fuse (10 Amp.) 5676

Fibre Wrench 3164

Battery Box (3 Batteries) 6083

Lid 6084

RI, rmnrf Sirs' rt fifIR7

O Detector Transformer 03284 Support 6092

0 Compensating Condenser-Detec-
tor-Part of Tuning Condenser
Assembly.

Support Bolts
Receiver Studs

6094
6122

O Oscillator Coil 03382
Battery Cable L-1359

@ Condenser (700 Mmf.) 4520
Battery Plug Cap 4885

@ Resistor (5000 Ohms) 6096
Battery Plug 4539

© Compensating Condenser, Coupling 04000-A
32 -in. Tuning Shaft 6128

© Compensating Condenser, High Fre-
32 -in. Volume Control Shaft 6129

quency, Part of Tuning Condenser
Battery Box Coupling (large) 4596

Battery Roy Cmunlinff Washer 5822


