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INSTRUCTIONS
For Adjusting All Philco Radio Receivers

Prepared Especially for Members of
RADIO MANUFACTURERS’ SERVICE

Purpose of This book has been prepared to enable members of Radio Manufac

this Book turers Service to have complete instructions for adjusting all Philec
receivers which they are called upon to service.

Necessity Since the fundamental requirement of Radio Manufacturers Servic:

for members is the possession of equipment and training to give exper
Knowledge  radio service, it is absolutely essential that they be thoroughly familia

with the various steps in the process of adjusting all Philco models
No matter how well versed a serviceman may be in general repairs, unless he is abl
to make these adjustments correctly, he cannot place a receiver in perfect operating
condition.

Equipment
Needed

All members of Radio Manufacturcrs Service own a set-analyzer anc
signal generator. Some have these two instruments combined in on
unit, such as the Philco Model 048 All-purpose Set Tester. Such a
instrument is ideal from many standpoints. Its portability allows its use eithe
in the shop or the customer’s home.

For strictly shop or service station use the analyzer and signal generator require
ments are equally well combined in a larger unit, such as the Philco Model 059 bencl
tester. This instrument also includes a test speaker and various field coils, so tha
any chassis may be connected to the tester, and is played through the test speake
(separately excited), while the speaker field requirements are provided in the
tester.

Types of In order to simplify these instructions we will separate the variou
Sets Philco models into four groups:
Covered

Group 1—Super-heterodyne. Group 3—“Neutrodyne Plus”.

Group 2—Tuned R. T'. Group 4—Philco Auto Radios.
Explanation  To assist you in understanding the extreme importance of the “pad
of Philco ding” adjustments, a knowledge of the circuit and function of eac
Superhet- of the above types is necessary, especially the Superheterodyne, sinc
erodynes 90% of the sets in use today are of this type.

It will help you to understand the Superheterodyne receiver mor
readily if you will glance at the illustration below, and note that it consists of si
main parts.
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By following carefully as we briefly describe the function of each part of the ‘

circuit, you should have a good general idea of how the Superheterodyne functions.

¢1” is the RF section or stage. This is similar to the first stage of a tuned
RF receiver; however, in a Superheterodyne this first stage may or may not include
a tube amplifier, depending on the model. In any case this stage amplifies ?he
signal at its own frequency—760 KC, 1100 KC, etc., and is tuned by one section
of the tuning condenser gang.

“9% js the “oscillator” section. This is a separate circuit which generates
a signal of its own. Its condenser moves with the “gang”, being on the same shaft.
The oscillator coil and condenser are designed so that the oscillator’s signal will
always be a fixed amount above the incoming station’s frequency. This fixed amount
is equal to the “intermediate frequency” of the receiver.

As an example: Suppose an intermediate frequency of 260 has been decided
upon. Then the oscillator circuit is so built that it will always generate a signal
260 KC above the station received. If the station is 700 KC, the oscillator generates
960KC; if the station is 1500 the oscillator generates 1760. The oscillator con-
denser must be very carefully adjusted so that the oscillator frequency exactly
“tracks”’ with the incoming R. F. frequency all along the scale.

%3 % Now refer to the illustration. At point “A” we have two signals entering
the first detector — (1) the incoming R.F. signal, (2) the oscillator signal, which
is (let us say) 260 K.C. higher. The two signals mix together in the first detector
tube “3” and a third frequency is produced — 260 KC — this is the “intermediate
frequency” of the receiver. At this frequency the signal passes into the “IF”
amplifiers ¢“4.”

The reason for changing all incoming frequencies to the same “intermediate”
frequency is this: The strength of a radio signal can be built up more
efficiently in an amplifier designed for one fixed frequency only, therefore we mix
the RF signal with an oscillator signal to produce the IF, which can then be greatly
amplified. A further important reason is that this circuit arrangement in the Super-
heterodyne greatly increases the selectivity. Whatever the incoming RF frequency
may be, the receiver does almost all of its amplification in its intermediate or IF
stages.

The signal which has been amplified by the “IF” stages is finally passed into
the second detector 5 where the audio signal is separated from the RF carrier.
The audio amplifier “6” then provides sufficient volume to operate the speaker.

Summary. Reviewing the above:
1. We amplify the incoming signal in the radio frequency amplifier.

2. We mix the amplified signal with a generated oscillator signal, which is
always a fixed amount higher in frequency.

3. Mixed together these produce the intermediate frequency, which is the
difference between the two.

4. We amplify this intermediate frequency in the IF amplifiers.

5. We rectify the final signal and give it audio amplification.

Combination Recent developments in tube design have made it possible to combine
Tubes the oscillator and first detector in one tube, however, the fundamental

principle of the Superheterodyne remains the same. Reccivers can
now be built with less tubes than was possible some years ago, but with far greater
sensitivity and selectivity.

Importance  The proper functioning of a delicately balanced circuit arrangement
of Adjust-  like the Superheterodyne depends largely on the correct synchronizing
ments of the various circuits. If only one of the circuits is out of balance,

the receiver may become “dead”; consequently it is of the utmost
importance that you understand how to make each of these adjustments, and the
correct order in which to make them.

If it were possible to manufacture coils and condensers which would exactly
match each other in capacity and inductance, and if variations in infernal capacities
of tubes did not exist, and placement of wiring never varied, the adjusting or

. compensating condensers would not be necessary, sinee the circuits would all match

when the set was assembled. However, the minor variations in capacity and induct-
ance which cannot be avoided in production, and the difference in capacity of tubes
make it necessary to have each tuned circuit separately adjustable. Consequertly,
each variable condenser is shunted by a separate small variable condenser known
as a “‘compensating” or “padding” condenser. By adjusting these little condensers,
it is possible to overcome differences caused by tube capacity, etc., and bring all
circuits into exact resonance. '

As mentioned previously, it is extremely important that the oscillator frequency
“tracks” or “follows” the incoming signal frequency all along the dial, maintaining.
the exact difference (IF) at all times. In order to make sure this condition exists,
two adjusting condensers are provided to permit perfect synehronizing at both ends
of the scale. These are known as the high frequency (HF) and low frequency (LF)
oscillator adjustments. When they are properly adjusted, the oscillator should
“track” accurately from one end of the scale to the other. The “Antenna” con-
denser allows balancing of the antenna circuit and the “RF” and “Detector” compen-
sating Condensers “trim” these circuits respectively.

Procedure The IF circuits are first adjusted to the correct IF frequency.
according to the table in this book. Next, the “high frequency”
oscillator padding condenser is adjusted — according to detailed instructions given

later in this book.
Third, the detector condensers, “RE” and “Antenna” are adjusted.
Fourth, the low frequency oscillator condenser is adjusted. ;

Fifth, a final readjustment of the high frequency oscillator condenser must
be made to insure complete adjustment.

The service man who thoroughly understands the circuit of the receiver he is
adjusting, and the proper function of each condenser, will be able to do a far
more satisfactory servicing job than the untrained man, groping blindly in the dark.
Understanding why a certain adjustment is made and what happens when it is or
is not correctly adjusted will go a long way toward building up the servieeman’s
confidence and ability.




Complete equipment for adjusting the compensating condensers in all

Equipment
Philco receivers consists of:

Required

1. A signal generator capable of generating a signal on any of the
several frequencies employed as intermediate frequencies on Philco superheterodynes.
A table of Philco models with corresponding intermediate frequencies will be found
on the inside cover of this book. .

2. An Output Meter for indicating the comparative output signal strength- as
the various circuits are being adjusted.

To take care of the above two requirements, either the Philco Model 048
“All-Purpose Set Tester,” or the Model 059 Bench-Type Tester, is recommended.
These units include a signal generator covering all necessary frequencies, and an
efficient output meter.

The Philco Model 095 Tester, appearing in illustrations 1 and 2, can be used
for adjusting sets having IF’s of 175 or 260 KC; the Model 095B covers these two
frequencies and also sets having IF of 450 KC. ’

3. A special fibre hex-nut wrench (Philco Part No. 3164), for adjusting the
compensating condensers. Also a fibre adjusting screw driver, such as Philco Part
No. 27-7059 is required for adjusting the later model Philcos.

4. For adjusting model 4 short-wave converter, also models 16 and 44 all-wave
sets, a crystal controlled signal generator, which produces a 3600 KC signal is
required. Philco Model 091 signal generator may be used for this purpose.

Functions of A signal generator such as contained in Philco Model 048 or 059

Equipment  Testers, calibrated accurately to produce a signal at any desired
Used in Ad- frequency is the only satisfactory method of securing correct adjust-
justments ment of the compensating condensers in a receiver. The principle of

the signal generator is nothing more than the fundamental principle
of reasonance between radio circuits. When the generator is producing the desired
frequency, the adjusting of the compensating condenser in the circuit being checked
brings about resonance, resulting in maximum reading in the output meter connected
to the output of receiver. When all the compensating condensers are correctly
adjusted a maximum amplification of the signal is possible from the time it enters
the receiver until it reaches the second detector tube of the set.

Your signal generator should be regularly cheeked for accuracy by comparing
reception of harmonics of its signal with that of reliable stations of several fre-
quencies in the broadcast band.

Part I. Adjusting Procedure — Superheterodyne Models
First determine the intermediate frequency of the set to be adjusted by refer-
ring to the table on Page 2 of this book.

The usual indications of a set being out of adjustment are poor sensitivity,
poor selectivity, and dial readings more than 20 K.C. off. In some cases an unstable
condition of the set, with a tendency to squeal or howl on certain sections of the
dial, may be an indication of the nced of adjustment. i

The adjustments are then made in the following order:

1. INTERMEDIATE FREQUENCY (I.F.) ADJUSFMENTS. The adjust-

ments of the I.F. compensating condenscrs should be done in the following manner:

6

1

1. Make the necessary
connections between the signal
generator 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 GND terminal of the signal
generator; (b) the ANT. ter-
minal of the signal generator
through the necessary length
of shielded lead, (shielding
grounded) to the grid of the
first detector tube (tube shield
in place and first detector grid
clip removed) ; (¢) output met-
er terminals to the primary of
the output transformer. If more
convenient, this connection can
be made to the two plates of
the output tubes in the case of
push-pull output circuits, or to the plate and cathode in the case of a single output
tube; (d) power cord of receiver to the electric power outlet, after all other con-
nections have been completed.

2. Turn on the radio set and the signal generator. Set the signal generator
to the intermediate frequency of the Philco model being adjusted. (See Page 1 for
the intermediate frequencies of all Philco Superheterodynes). When adjusting sets
with a normal-maximum switch, the switch should be placed in the “normal” posi-
tion; turn the radio volume control full “on.” Set the dial to the low frequency
end of the Philco scale. Adjust the signal generator control (attenuator) until a
reading is obtained on the output meter, of approximately one-half the scale
deflection.

3. By means of the Philco fibre wrench, part No. 3164, or fibre screw
driver, part No. 27-7059, adjust the various intermediate frequency condensers,
one at a time, to obtain maximum reading on the output meter. Locations of com-
pensating condensers are shown in the illustrations of chassis on Pages 9 to 20
of this booklet. It is desirable to start with the I.F. compensating condenser
nearest the second detector in the circuit, and progress in the adjustments toward
the first detector. It may be
necessary while the adjust-
ments are being made to lower
the setting of the signal gen-
erator attenuator 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 shielded antenna lead con-
nection from the grid terminal
of the first detector tube and
restore the grid clip connection
to this terminal.

5. The adjustment of the
I.LF. primary (coupling) con-
denser may have a slight ef-

Ficure 1

Ficure 2




fect on the adjustment of the low frequency compensating condenser in the Philco
models which have a combined oscillator and first detector tube. After making the
adjustment of the I.F. condensers on these models, be sure to make the low frequency
adjustment as described below. :

Ia. COUPLING CONDENSERS. Models 51 and 90 (with P.P. 47’s) have
“coupling condenser.” This should now be adjusted in the same manner as described

above.

II. HIGH FREQUENCY ADJUSTMENTS. It is the adjustment or set-
ting of the H.F. and L.F. oscillator condensers which determines the position at
which the stations will come in on the dial. Great care must therefore be taken
with these adjustments. Improper adjustment of the high frequency compensating
condenser is characterized by weak reception and poor selectivity at the high fre-
quency end of the dial and by dial readings being off by more than 20 K.C. at this
end of the dial. Proceed in the following manner:

1. Connect from the “A” terminal of the signal generator to the Antenna ter-
minal of the broadcast receiver. All other connections remain the same as for
adjustment of the I.F. compensating condensers. See Fig. 2 for complete con-
nections.

2. Set the signal generator to 1400 K.C. Set the dial of the receiver to
exactly 140 (1400 K.C.). (The eighth harmonic of 175 K.C. may be used). Turn
the volume control to maximum. Adjust the attenuator until a 14 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.

3. Carefullly adjust the high frequency compensating 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 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. If when a set is being adjusted on the high frequency and the signal
generator set to generate at 1400 K.C., the signal is heard at an “off” point,
say 1300 K.C., the set should be retuned by adjusting the other (antenna, H.F. or
detector) condensers to maximum output at the “off” point; then retuning the
set nearer 1400 and readjusting the H.F. condenser there. This alternate process
can be repeated until the signal comes in to a maximum at 1400.

III. ANTENNA, DETECTOR AND R.F. ADJUSTMENTS. The adjust-
ment 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.

IV. LOW FREQUENCY ADJUSTMENT. The characteristics of improper
adjustment of the low frequency condenser 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 signal generator in operation, set the Philco
dial at exactly 60 on the scale. Adjust the signal generator to 600 K.C.

=

- 2. With the volume control at maximum, adjust the signal generator output
until the output meter reads approximately 14 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 60 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 60 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 frequency adjustment of the dizal slightly.

V. SPECIAL INSTRUCTIONS—MODELS 53 and 54. See notes on-page
containing illustrations of these chassis.




ILLUSTRATIONS OF CHASSIS SHOWING
LOCATION OF ADJUSTING CONDENSERS
SUPERHETERODYNE MODELS

h R N =

240 F.PRI. ISTLESEC. L.F.OSC.

Fig. 3. Model 14 — (Codes 122 and 123) — LE 75
Model 14 — (Code 121) — See Model 91

Note: The “Osc. HF” and “Det” adjusting condensers are located on the tuning
condenser assembly and are accessible from above.

Shadow Meter

TYPE 42 PUSH.
PULL OUTPUT

TYPE 37
2ND AUDIQY

TYPE 37

i
151 AUDIO

Type 44| Type 37 Type 44|Type 44 |Type 44| Type 37 %

Antenna ﬁ 2 O:c:“alor 1st Det. | 1st I F. §2nd I. F.}Det. Rect.
Ground
Low Frequency High Frequency  Primary Secondary S;cgrid;ry S;cor‘adary DETECTOR
n rd

TENNA
RECTIFIER CONDENSERS Condenser Condenser 1t 1sth F.

Fig. 4. Model 15 — LF. 175 K.C.
Models 111 and 112 — Same Locations and LF.’s
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IST, ILF.
i SECONDARY

IST, 1LF. ST, 1LF. \
TERTIARY- ®-~ PRIMARY PR
(POLICE AND AIRCRAFT)
OSC.;L.F;
(BROADCAST)

Q) [[«—0SC.;H.F.

2VOLF, [®] [~e——-o15T. DET.
SECONDARY
| «——ANT.
VOLUME coumm_ 5TA1'|0N TONE
ANDON-OFF’SWITCH  SELECTOR  CONTROL

Fig. 5. Model 17 — LF. 175 K.C.
Nore: Adjust “OSC. LF (Police and Aircraft)” padder with signal-generator
operating at 1700 K.C.

2 S N © N -

2%, \.F. PRI.

IST.1.F. PRI

IST. |.F. SEC. L.F.OSC.

Fig. 6. Model 18 (bottom) LE. 260 K.C.

The compensating condensers are situated: 2

(a) 1st I. F. PRIMARY — underneath chassis: Access from above through hole in sub-base, back
?i‘ the Tuning Condenser Assembly. Shield covers the hole and may be removed by prying with a screw

river.-

(b) 1st I. F. SECONDARY -— at rear of chassis, beneath the two vertically mounted electrolytie
condensers. Accessible from rear of chassis.

(¢) 2nd I F. PRIMARY — underneath chassis. Acccssible from above through hole in chassis sub-
base, in Irom of Type 42 (Driver: 2nd A.F,), and to right of Type 75 tube. The shield can be removed.
The “OSC.; H. F.” the “DETECTOR” and the “ANT.; H, F.” compematmg d rs are adjust
in this scquence The signal generator is set at 1500 K. C for the “OSC”; at 1400 K. C. for the other
two. These are mounted upon the Tuning Condenser Assembly, ANT. “HF” is mounted upon the
condenser section nearest front.

The “08C.; L. F.” compensatmsz condenser, loeated at rear of chassis is adjusted with the signal
generator set at 600 K.C. It is accessible from rear of chassis. The Tuning Condenser should be “rocked’”
while the “OSC.; L. F.” adjustment is made.

o The “Push-on Button” shiclds should be replaced over ist I. F. PRI and after the adjustments are
nished.
11
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1
IST kR IST LR 20D LR
PRIMARY  SECONDARY PRIMARY
Fig. 7

Model 19 (back) — LF. 260 K.C.

LOW FREQUENCY

(B 1

PRIMARY SECONDARY SECONDARY

Fig. 10. Model 37 (back) — LF. 175 K.C.

E

~ HIGH DETECTOR  ANTENNA
FREQUENCY 1MOOKC. 1400 KC.
100 K.C.

Fig. 8. Model 19 (Top View)
Model 89 — Same Locations — LF. 260 K.C.

Model 26 — Same Locations — LF. 460 K.C
©4—ANTENNA
1400 K.C.
TYPEG  TYPE33 TYPE30  ONDLF 1ST1 F.SEC 15T I F. PRI
BALLAST TUBE OUTPUT ~ AUDIO  CONDENSER  CONDENSER CONDENSER
B+135 V. YELLOW Ltk i
+1 . L.
e b TOLOWBAK Anems | Growd] SNDOET | m?
C—29% V. GREEN : .
A+ WHITEBLACK 3
A—B—C+BLACK-WHITE
Mo oo Eaue
CONDENSER 1400 K.C.
- T3
AT DET.
ANT. b e
CONDENSER ‘ :
s R F Fig. 11. Model 37 (top).

Fig. 9. Models 35 and 36 — (Battery Operated) — LF. 260 K.C.
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ANTENNA L.F(POLICE)

ANTENNA H.F.(POLICE)

210, ).F. 8EC. OSC., L.F.
2M0LEPRI. IST,|.F PRI IST, I.F SEC.

A

Fig. 12. Model 38 (Battery Operated) — LF. 460 K.C.
(bottom view)
LF. Adjustments are accessible from rear.
H.F. are mounted on tuning assembly, accessible from top.

H.F. “police” is reached thru opening in sub-base, to rear and left of tuning
condenser (facing front). This is to be adjusted at 2400 K.C., which is
obtained (as a harmonic) by setting the signal generator of the 048 Tester
at 600 or 1200 K.C.

L.F. adjustments are located (1) Thru opening in chassis sub-base to right of *“‘police™
adj., and (2) on rear underside of chassis (accessible from rear).

“L.F. police” is adjusted with the signal-generator operating at 1700 K.C.

TYPE 37 HYPE 37 TYPE 37

SEC. 2nd . r
i, PRI 2nd .. SEC. 1st I F
BA LLAST PRI. 1st I. F.
LAMP 220 V,—» /—, ;
i —— , { 5 V97 FREB%VE’NCY
HIGH —————-——~‘* ."* TYPE 44
FREQUENCY _ e ONZ
T, =
7t - TYPE 36
) DET.-OSC.
g TYPE 44
R. F.

Fig. 13. Model 47 (D.C.) LF. 260 K.C.

L

feor

IST LF. IST LF. ZND l.F LOW FREQUENCY
‘PRIMARY SECONDARY  SECON
FISKC.  175KC. 175 K.C.

Fig. 14. Model 48 (back) — L.F. 175 K.C.

O4— 15t Ant.

©— nd. Ant.

High

@ Frequency
1400 K.C.

Fig. 15. Model 48 -— (Tuning Assembly)

STATION
SELECTOR

VOLUME
CONTROL SWITCH

1ST ANTENNA

2ND ANTENNA

TYPE 80 TURE
RECTIFIER

DETECTOR

TYPE @
g PENTODE TUBE
ouTPUT

CWPLI“‘_——] I GROUND
IND I F:
ST 1 F: LOW FREQUENCY

Fig. 16. Models 5 and 52 — 1.F. 175 1\C
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LOowW SENSITIVITY LF. LF.
FREQUENCY PRIMARY SECONDARY
450K.C. 450 K.C.

Fig. 17. Model 53 (back) — LF. 460 K.C.

9 01RO

HIGH
<«—FREQUENCY
1400K.C.

ANTENNA
" 1400KL.C. -

Fig. 18. Model 53 — (Tuning Assembly)

SPECIAL INSTRUCTIONS FOR MODEL 53

To obtain maximum sensitivity through the use of the 30" antenna wire it will
be necessary to adjust the antenna compensating condenser, the low frequency
compensating condenser and the sensitivity condenser in the following manner:—
unroll the 30’ antenna wire to its full length (do not connect it to another aerial or
ground while the following adjustments are being made). Tune to a station near
the high frequency end of the dial (between 1400 and 1500 K.C.). With a fibre
adjusting wrench cut off, adjust the antenna condenser (Fig. 18) for maximum
volume. After this is completed tune to a station near the low frequency end of the
dial (as near 600 as possible) and then adjust the low frequency condenser (Fig. 17)
for maximum volume; retune to the high frequency station and do any necessary
fine re-adjusting so as to bring in the station with maximum volume. Now check
the adjustments of the sensitivity condenser (Fig. 17) with the receiver tuned to a
station near the high frequency end of the dial, turn this condenser to the right as
far as possible without causing an oscillation or squeal. Repeat this adjustment on
a station near the low frequency end of the dial; if an oscillation or squeal appears
turn the condenser to the left until this disappears.

LOW FREQUENCY
OSCILLATOR
FREQUENCY
OSCILLATOR

oY o4 o e
istLe”” istup  odeLn  Dwip i
PRIMARY SECONDARY PRIMARY SECONDARY

Fig. 19 Fig. 20
Model 54 (back) — LF. 460 K.C. Model 54 (Tuning Assembly)

Nore: The adjustment of the High Frequency and Antenna compensating con-
densers can be accomplished by means of a screw driver through the top grille of
the cabinet. The Low Frequency condenser is accessible from rear of cabinet.

/,Q /Q ? Q\

REGENERATION

I.F. LOowW 23
PRIMARY  FREQUENCY SECONDARY

Fig. 21 Fig. 22
Model 57 (back)—ILF. 460 K.C. Model 57 (Tuning Assembly)
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Fig. 23. Model 60 (bottom) — LF. 460 K.C.

The three I.F. Condensers are accessible from the rear.

H.F. and Ant. are

mounted on tuning condenser assembly. L.I. Condenscrs are at rear. L.F. “police”

is adjusted with the signal-generator operating at 1700 K.C.
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Fig. 24. Model 70 (without automatic volume control)
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Fig. 25

Model 70 (with Automatic Volume Control) — LF. 260 K.C.
Models 71, 22, 470 — Same Locations and LF.
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Fig. 26. Model 80 (back) — LF. 460 K.C.
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Fig. 27. Model 80 (Tuning Assembly)
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Fig. 28. Model 81 (bottom) — LF. 460 K.C.

Nore: The adjusments for police broadcasts are those near the center of
chassis, reached from underneath. No. 1 is to be adjusted at 1700 K.C. and No. 2

0. TONE  ON.OFF STATION  VOLUME
at 2400 K.C. The other condensers are located the same as Model 8 : O, QULOHE STATION - VOLUME

TYPE 35 TUBE
R F.

Fig. 30. Model 90- (with P.P. 47’s)- — LF. 260 K.C.
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Fig. 29. Model 90 (P.P. 45’) — LF. 175 K.C. Fig. 31. Model 91 — LF. 260 K.C.

Models 23 and 490 — Same Locations and LF.

ith si G Locations, I.F. 260 K.C.
Model 90 with single 47 — Same Locations Model 14 (code 121) — Same location and L.F.



Part Il. Adjusting Procedure — Tuned R. F. Models

‘The equipment used can be the same as recommended for adjusting Super-
heterodynes, that is, the Philco 048 All-Purposc Fester or its equivalent, and the
fibre adjusting wrench.

Procedure:
(1) Models having only two adjustments.

In the earlier model tuned RF sets, only two compensating adjustments were
provided.

1. Connect signal generator leads to Antenna and ground posts of receiver
(a ground connection being made), turn volume control of receiver-on full. Connect
output meter terminals to output of reeeiver, as per instructions supplied with
tester. y

2. Adjust signal generator and receiver so that signal is being received be-
tween 1200 and 1400 (see table on Page 2). Reduce volume of signal to minimum
by means of the attenuator.

3. With the fibre wrench, turn down adjusting nut en first compensating con-
denser (refer to list below for location of compensating condensers) until it is tight.
This throws the first stage out of balance which permits adjusting the second
stage accurately.

4. Adjust the second condenser for maximum signal, with the receiver accur-
ately tuned to the signal from the signal generator. ‘

5. Re-adjust the first condenser in the same manner.

(2) Models having three or more adjustments.

In tuned R.F. models having more than two adjustments, make connections to
signal generator and output meter as just described, setting signal generator at
frequency, indicated in table on Page 2, so that a low reading on meter is obtained.

Start with the last (No. 8 or No. 4) compensating condenser and adjust for
maximum reading on output meter. Then adjust the next condenser (No. 2 or
No. 8) and so on until all have been brought to maximum output meter reading.

Location of Adjusting Condensers — Tuned R. F. Models

Models 76 and 77: Adjusting condensers (2) are located on top of chassis,
behind right-hand end of gang condenser assembly.

Model 65: The two adjusting condensers very seldom require adjustment in
this model. They are located on back of condenser assembly inside same, and may
be reached from rear thru opening in back of assembly frame.

Models 95 and 96: Located (4 in number) on top of chassis, behind gang
condenser, and between R.F. transformers.

Models 20 and 50: Located (3 in number) on right side of frame of gang
condenser assembly. May be reached from rear of set.

Model 30 (battery): Same locations as models 95 and 96.

Model 41 [DC): Two adjusting condensers located to right of gang condensers
in front of first R.F. transformer. .

Model 46 (DC): Located on each section of gang condenser. Adjust from
above.
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Part lll. Adjusting Short-Wave Converter and Combination

All-Wave Receivers
I. Adjusting the Model 43 and Model 25.

The Philco Model 43 Short-wave Combination Receiver can be adjusted by
means of the signal generator in the Model 048 Tester. This signal generator
provides the necessary frequencies for adjusting the intermediate frequency amplifier
stages, and also for adjustments in the broadcast range. The other compensating

1400K.C. 1400 K.C.
SECOND BAND BMADC&ST BAND

00 “‘A | JIg

o
3= &

i 450 KC.
-t
-q_,l‘l'o)' LE .
4S0KLC,
' - e g
BRO WAVE

3RD R 2ND TRAP
LF. SEC. LF. PRI. LF. PRI,
450KC. 4S0KC. ‘OFS ;'ll(lt. e e

Figure 32

conde_nsers (in short-wave range) are of special construction and will not require
re-adjustment.

The following procedure should be used:

i (1) Remove the control grid connection from the first detector tube, and sub-
stitute the antenna connection from the Philco 048 signal generator. Connect the
output meter across the primary of the output transformer of receiver.

(2) Set the signal generator in operation at 460 K.C.

(8) Adjust the several I.F. compensating condensers successively for maximum
output meter reading.

(4) Replace the. control grid connection of the first detector tube, and connect
A'ntenna lead from signal generator to the antenna terminal of the radio set; operate
signal generator at 460 K.C. and adjust the wave trap for minimum reading in the
output meter.

(5) Set signal generator at 700 K.C. and adjust the 700 K.C. condenser for
maximum output meter reading.

(6) Re-set t.he signal generator to 1400 K.C. and receiver dial to 1400 on the
bottom scale; adjust the 1400 K.C. condenser to maximum output meter reading.

it 4 8 Tune the radio set to 1400 K.C. on the second scale from the bottom, and
adjust this compensating condenser for maximum output meter reading. ;

Nore: When adjusting the 1400 and 700 compensating condensers it may be

- found that the note from the signal generator will be heard 10 K.C. or more off

the desired dial reading. This can be corrected by alternate adjustments and re-
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tuning of the tuning condenser, bringing the signal nearer 700 or 1400 each ti
until maximum output meter reading is obtained with the correct dial scale readir

Never attempt to make adjustment to any of the other compensating cc
densers in the receiver. It is important that the wires which connect betweep t
R.F. coils and the wave change switch be so arranged that they will have maxim
separation between them for minimum capacity losses.

Adjusting the Model 4 Short-Wave Converter

The adjustment of the compensating condensers in the Model 4 should be do
with the aid of a Philco Model No. 091 Signal Generator. This instrument
calibrated to give a signal at 3600 K.C. (3.6 M.C.). The various harmonics a;
image frequencies of this signal are used to adjust the compensating condensers
the different short-wave dial settings.

" Connect the Model 4 to the broadcast receiver in the usual manner, with t
ground wire connected and aerial disconnected. Set the dial of broadcast receiv
at exactly 1000 K.C. (It is important that the broadcast receiver be accurate
calibrated at this frequency).

Figure 33

1. Adjusting at 8.6 megacycles on lower scale — Place the signal generat
in operation and couple it with a wire to the antenna connection of the converte
Be sure the signal generator is grounded. Set the dial at 3.6 megacycles on tI
lower scale, and the frequency control switch of the converter in its proper co
responding position. Carefully adjust the compensator 7, shown in the illustratic
above, by means of your fibre wrench, until maximum signal is heard in th'e lou
speaker. It may be necessary to reduce the oscillator output by removing tl
oscillator from the coupling wire in order to obtain a faint input signal, the maximu
strength of which can be readily determined by ear.
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2. Adjusting at 1.6 megacycles — set the dial at 1.6 megacycles and adjust
the compensating condenser 14 in the same manner as described above.

8. Adjusting at 7.2 megacycles — set the dial at 7.2 megacycles and set the
frequency contrel switch in its proper position for the middle dial scale. Connect
the signal generator output direct to the antenna terminal of the converter. Adjust
the compensating condenser 6 for maximum output in the loudspeaker as described
in the first adjustment.

4. Adjusting at 3.6 on middle scale — turn the dial to 8.6 on the middle scale
and adjust the compensator 18 as described in the first adjustment.

5. Adjusting at 18. megacycles — set the dial at 18 and the frequency control
switch in its corresponding position. Adjust the compensator 5 as described above.
More than one signal will be heard as the adjustment is being made. Be sure to
adjust for the one which is heard second as the compensating condenser capacity
is reduced from its maximum (adjusting nut all the way in). When this adjustment
has been made correctly, the oscillator signal can be heard at 18, 16, 14.4 and 12.4
megacycles. This adjustment is the most critical of any, and will require more care
in getting the correct point.

6. Adjusting at 8.8 megacycles — (Early production). The early production
of the short-wave converter used a compensating condenser for the 8.5 megacycle
end of the high frequeney dial. This part is replaced on later production with an
1800 mmf. fixed condenser, part 6022. Those with the compensating condenser
can be adjusted in the following manner. Turn the dial to 8.8. Adjust the compen-
sator 11 in the manner described in the first adjustment.

7. Re-setting 1000 K.C. Wave-trap.

A wave-trap tuned to 1000 kilocycles is connected in the antenna circuit of the
converter for the purpose of suppressing any possible interference from nearby
stations which might be broadcasting at or near 1900 kilocycles. If it is impossible
to find a point between 950 and 1500 K.C. at which interference is not heard, the
wave-trap 17 should be adjusted by means of the fibre wrench until the interfering
station is tuned out. :

Adjusting the Model 16

The adjustment of the compensating condensers in the Philco Model 16 is
more complicated than in the ordinary broadcast receiver, although the principle of
the adjustments is essentially the same. Because of the nature of this work it is
not recommended that the service man undertake the adjustments without first
studying these instructions carefully. - ;

An accurately calibrated intermediate frequency signal generator is required
for adjustments of the I.F. circuits. Harmonics of this generator are used for R.F.
adjustments in the broadcast band. The Philco Model No. 048 All Purpose Set
Tester is recommended. -

The Philco Model No. 091 crystal controlled signal generator is needed for
adjustments in the short-wave band. This generator has a fundamental frequency
of 8600 K.C. (3.6 M.C.), controlled accurately at all times by the crystal.. The
fundamental * frequenecy of the generator is sufficiently high that strong harmonics
can be used for adjustment in the higher frequency bands. These harmonics are
heard sufficiently far apart on the dial so that there is no difficulty experienced in
distinguishing one frequency from another. Such would not be the case if a signal
generator of lower fundamental frequency were used.
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The following frequencies * generated by the Model No. ‘091 oscillator are
employed in the various adjustments of the short-wave band in the order listed:

10.8 Megacycles
21.6 Megacycles
5.2 Megacycles
8.6 Megacycles
1.57 Megaeycles

Referring to the top and bottom views of the Model 16 chassis as illustrated
on page 27, the adjustments are made in the following manner in the order outlined:

Adjustment of |.F.

1. Bemove the antenna connection from the receiver, disconnect the grid clip
from the first detector of the Model 16 (see top view of chassis for location), and
connect the “Ant.” output terminal of the signal generator to the grid of the first
detector tube; connect the GND terminal of the signal generator to the GND
terminal of the receiver.

2. Connect the 0-100 volt range of the output meter to the primary terminals
of the output transformer, or to the plate terminals of the two output tubes, which-
ever is more convenient.

3. Place the signal generator in operation at 460 K.C. and place the receiver
in operation with the volume control set at maximum. Adjust the attenuator of
signal generator for approximately half scale reading of the output meter.

4. Using the Philco fibre adjusting screw driver, Part No. 27-7059, adjust

cach of the I.F. compensating condensers in turn (shown in the top view chassis

illustration) to give maximum reading on the output meter. If the receiver is badly
out of adjustment, it may be necessary, in order to avoid the meter needle going
. off scale, to reduce the setting of the attenuator from time to time as the suceessive
I.F. adjustments are completed.

Adjustment of Wave-Trap

1. Remove the signal generator connection to the first detector grid, and
connect to the antenna terminal of the receiver. Replace the grid clip on the first
detector grid cap.

2. Set the wave-band switch of the receiver in the broadcast position (Range
No. 1, 520-1500 K.C.), and set the station selector at 520 K.C.

3. With the signal generator in operation at 460 K.C., adjust the wave trap
condenser (see bottom chassis view for location) until a minimum reading is ob-
tained on the output meter. The Philco fibre wrench, part No. 3164, is used for
this adjustment and also for the adjustment of the other condensers on- the under-
side of the chassis. In locations where a powerful commercial station is operating
on a frequency near 460 K.C, so as to cause interference, it may be desirable to
adjust the wave trap to the frequency of the station rather than to exactly 460 K.C.
By adjusting the trap for minimum output from the station signal it should be
possible to eliminate all interference.

*For those interested, the following is an explanation of the different frequencies: 10.8
M.C. is the third harmonic of 8.6 M.C.; 21.6 M.C. is the sixth harmonic of 3.6 M.C.; 52 M.C.
is produced by beating of the second harmonic of receiver oscillator with the third harmonie
of 8.6 M.C. 2x(5.2-F.46)—(8x8.6) =.52 .52x10 = 52 M.C.; 36 M.C. is the fundamental fre-
quency of the No. 091 signal generator; 1.57 M.C. is produced by beating the second harmonic
of the receiver oscillator (4.06 M.C.) with the 3.6 M.C. fundamental of the No. 091 signal
generator [(L57 4 .46) x 2] — 3.6 = 46 LF, which is heard when the set is tuned to

1.57 M.C.
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Adjustment of High Frequencies

CAUTION: Never attempt to adjust the two end tuning condensers shown in
the top view illustration of the chassis. Servicemen are cautioned against attempting
to make such an adjustment, since special signal generator equipment, available only
in the Philco factory, is needed for this adjustment. These condensers are care-
fully regulated and sealed in the factory; they will not require re-adjustment in
the field.

In the procedure given below, the frequency ranges are referred to as follows:
Range 1 520 K.C. to 1500 K.C.

Range 1.5M.C. to 4.0 M.C.
Range 32M.C.to 6.0 M.C.
Range 5.8 M.C. to 12.0 M..C.
Range 11.0 M.C. to 23.0 M.C.

The compensating condensers to be adjusted in the different high frequency
and in the broadcast frequency bands are referred to in the chassis illustrations as
numbers 1, 2, 3, 4, 5, and 6 in the order of adjustments. With each number is
given the dial setting at which the adjustment is made.

1. Connect the output terminals of the 091 signal generator to the antenna and
ground terminals of the receiver, and place the 09} in operation.

2. Place the wave band-switch of the receiver on Range 4, and tune the station
selector to 10.8 megacycles, at which point the signal from the 091 will be heard.
Adjust No. 1 eompensating condenser located on front section of the tuning con-
denser to give maximum reading in the output meter.

3. Place the wave-band switch on Range 5, and tune the station selector to
21.6 megacycles. The signal from the 091 should be heard at this point. There
is no adjusting condenser for this frequency. I the signal is not heard within a
reasonable distance (100 K.C.) on either side of 21.6, it will be necessary to re-
adjust slightly the 10.8 megacycle adjustment described in No. 2 above, so as to
care for the 21.6 megacycle adjustment. Such re-adjustment will cause a slight
error in the 10.8 M.C. setting. The error at the two points (10.8 and 21.6) must
!)e split in. proportion to the frequencies. Care must be taken not to mistake the
image frequency of 21.6 M.C. which also can be heard at approximately 20.7 M.C.

b I&.(}Set the wave-band switch on Range 3, and tune the station selector to
2 M.C.

5 Adjust. the compensating condenser No. 2 as shown on the bottom chassis
view, for maximum output meter reading. The signal which will be heard at or
near 5.2 M.C. will be somewhat weaker than the other signals from the 091.

6. Set the wave-band switch on Range No. 2 and tune the station selector
to 8.6 M.C. Disconnect the antenna connection between the oscillator and the

§ phut : .
receiver. This is necessary because of the high output from the signal generator at
this frequency. :

TIRL Adjust the compensating condenser No: 3 as shown on the bottom chassis
view, for maximum output meter reading.

8. With the wave-band switch still on Range No. 2, tune the station selector
to 1.57 M.C. Normally, it is necessary to replace the antenna connection between
the signal generator and the recciver for this adjustment.

9. .f\djust the eompensating condenser 4 as shown on the bottom chassis view,
for maximum output meter reading.

10. Set the wave-band switch on Range No. 1 and tune the station selector to
1100 K.C.




11. Disconnect the No. 091 from the antenna and ground terminals and .sul:v-
stitute the I.F. signal generator, such as the Philco Model No. 048. Place this in
operation at 175 K.C. The eighth harmonic of this frequency will be heard at

1400 K.C.

12. Adjust the compensating condenser No. 5 as shown on the bottom chassis
view for maximum output meter reading.

13. Place the signal generator in operation at 520 K.C. and tune the receiver
to 520 K.C.; adjust the compensating condenser No. 6 for maximum output meter
reading.

This completes the adjustments and the receiver is now ready for operat'ion.
In all cases, the adjustments of the Model 16 should be made in the sequence given
above.

OSCILLATOR| '\
TYPE 76 -

#* RECTIFIER—
TePE ST MODEL 16-122: 1612
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Fig. 34. Top View — Model 16 Chassis

Showing Location of Compensating Condensers
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Fig. 35. Bottom View — Model 16 Chassis
Showing Lecation of Additional Compensating Condensers
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Adjusting Model 44

The procedure of adjusting Model 44 Long and Short-Wave Receiver follows
very closely that of the Model 16. The chief difference is due to the fact that the
44 has three Short-Wave Bands instead of the four on the Model 16.
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Fig. 36

By referring to the illustrations below you will note the locations of the I.F.
compensators, primary, secondary, wave trap, and the adjustments located on the

- condenser gang and under the chassis. The two condensers on the rear sections

of the gang are correctly adjusted and sealed at the factory and should not be
touched.

S520KC

Fig. 87

Two of the adjustments of the dial frequencies are made by the compensating
.condense-rs on the first (nearest panel) two sections of the gang. Condenser No. 1
is the adjustment for Range 4 (dial set at 21.6), No. 2 for Range 38 (dial set at 10.8).
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Condenser No. 8 is located underneath chassis and reached from beneath, for
Range 2 adjustment (dial set at 3.6 M.C.). Be sure the wave-band switch is at
the proper position when making each adjustment. Condenser No. 4 (also under-
neath chassis, Fig. 87) is next adjusted, this time using the Philco 048 signal
generator or its equivalent, setting it for a signal of 1500 K.C. Condensers Nos. 5
and 6 (Fig. 87) are used to make the high frequency and low frequency adjust-
ments in the broadcast band, setting the signal generator at 1400 and 520 K.C.,
respectively.

Part IV. Adjusting Condensers; 'Neutrodyne Plus" Models

I. Padding Condensers.

The Philco Model 048 Tester will be very satisfactory for adjusting the
padding condensers on the “Neutrodyne Plus” models.

Connect the antenna and ground leads from the signal generator to the cor-
responding posts of the receiver. Set the signal generator at about 700 K.C. and
turn on the receiver and generator. Turn volume of set full “on.”

Adjust the attenuator control on the signal generator so that the reading on
the output meter is low.

Adjust each of the padding condensers, by means of the special fibre wrench,
until maximum reading on the output meter is obtained in each case.

2. Neutralizing Condensers.

The “Neutrodyne Plus” models contain, in addition to the padding condensers,
several other small condensers known as neutralizing condensers. These also must
be adjusted in order for the receiver to function to a maximum. .

Use the same connections for the signal generator as above described.

A “dummy” tube, type 226, will be required. This is obtained by cutting ofl
one filament prong of a tube of this type. Insert this tube in the third R.F. socket.
and then adjust the third R.F., neutralizing condenser so that minimum reading
is obtained on the output meter.

Repeat this procedure with the second and first R.F. stages, placing the
dummy tube in the corresponding socket each time.

3. Location of Adjusting Condensers — "Neutrodyne Plus" Models.

Figure No. 38 illustrates the bottom of chassis of Model 511 “Neutrodyne
Plus” receiver. Nos. 1, 2, and 3 are padding condensers, and 4, 5 and 6 are
neutralizing condensers.

In Models 86 and 87, “Neutrodyne Plus” Sets, the adjusting condensers are
located on top of the chassis, the padding condensers being in front of the mair
condenser gang, and the neutralizing condensers in the back.

Fig. 38. Model 511
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Part V. Adjusting Philco Auto Radios
Model 3

The Model 3 is a T R.F. Receiver and is equipped with three compensating
or padding condensers, mounted on the tuning condenser housing. They can only
be adjusted by using a special fibre wrench inserted in the holes provided for this
purpose in- the bottom of the Receiver (The normal mounting of the Model 3 is
with the tubes inverted). The holes are covered with a dust proof cover plate
which must be removed before padding.

With the signal generator and the Receiver set up for operation (and with the
output meter connected) set the signal generator to a frequency between 1000
and 1200 K. €. Tune the Receiver sharply to the signal and then adjust the attenu-
ator until a half scale deflection is obtained on the output meter. The Receiver
volume control must be turned full on.

Using the special fibre wrench, adjust the third compensating condenser to
the point at which the maximum reading is obtained on the output meter. Then
adjust the second and finally the first compensating condenser in the same manner.
Always adjust for the maximum reading on the meter.

’ Model 5

The intermediate fre-
quency used is 460 K.C. Set
up the signal generator for
this frequency.

Disconnect the grid lead
from the 6A7 tube. Then
connect the test lead to the
grid of this tube and ground
the shield on the Receiver
housing. Use the fibre ad-
justing wrench for all ad-
justments.

Padder “LF.” Turn the
adjusting nut in until tight.
Then back off one full turn.
Leave this condenser in this
position until the last step.

Now adjust the first I.F.
primary condenser. With the
Receiver and signal gener-
ator turned on and the signal generator set for 460 K. C., turn the Receiver volume
control on full and adjust the attenuator. Then adjust the padder for maximum
reading on the output meter.

2NP |.F. PRIMARY

2"°,1.F. SECONDARY

Fig. 39. Model 5 — LF. 460 K.C.

Next adjust the first I. F. secondary condenser. Adjust the attenuator so that
a half scale reading is obtained. This should be repeated with each adjustment if
necessary. Adjust the padder for maximum reading. Repeat this procedure in the
next two adjustments.

The next aﬂjustniént in order is the second I.F. primary condenser. This is
then followed by the second I.F. secondary condenser. These are indicated on the
illustration. (Fig. 39).
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Remove the signal generator connections from the 6A7 tube and reconnect the
Receiver grid lead to this tube. The signal generator setting must now be changed
to 1500 K. C.

The Receiver volume control must be turned on full, the oscillator lead con-
nected to the antenna lead-in and the shield to the Receiver housing. To obtain the
correct setting of the tuning condenser, open the plates as wide as possible. Place
a piece of paper on the stator plates and then turn the rotor out until it strikes the
paper. :
Oscillator Adjustment. This is the padder on the second section of the tuning
condenser (section nearest drive mechanism) Adjust for maximum reading.

Antenna Adjustment. This is the remaining padder on the tuning condenser.
Remove the paper from the tuning condenser and set the condenser and signal
generator for 1400 K.C. Adjust the padder for maximum reading.

Low Frequency Adjustment. Set the signal generator for 600 K. C. and tune
the Receiver to this frequency. Adjust the padder for maximum reading. After
completing these operations, readjust the antenna padder at 1400 K. C.

‘Models 6, 9 and 12 (Code 122)

L. F. Stages. Remove the
grid clip from the detector-
oscillator tube and connect
the output of the signal
generator to the control grid.
The detector-oscillator is the
second tube from the right.

With the Receiver and
signal  generator turncd
“on,” set the signal genera-
tor for 260 K. C. and adjust
the attenuator so that a half
scale reading is obtained on
the output meter, with the
Receiver volume control
turned on full.

Using a Philco fibre
wrench, adjust the second
I. F. condenser.

THe sorreck adjustiient s Fig. 40. Models 6, 9, and 12 (Code 122)

obtained when the maximum LF. 260 K.C.
reading is secured on the
meter.
Next adjust the secondary and primary IF. condensers. These are the right-
hand ones on Fig. 40.

Disconnect the signal generator and reconnect the clip to the control grid.

High Frequency Adjustments. Connect the output of the signal generator to
the antenna lead and the housing of the Receiver. With the Receiver turned on and
the signal generator set for 1400 K.C., tune the Receiver to 1400 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 con-

denser so that 1400 K.C. is tuned in at 140 on the scale when the scale is set

properly.
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It may be necessary to adjust the first two compensators on the tuning con-
denser at 1400 K. C., in order to get a strong enough signal through.

R. F. Adjustments. After the detector-oscillator has been padded at 1400
K. C., adjust the first and second R. F. Condensers on tuning condenser at 1400 K.C.

Low Frequency Adjustment. Now tune the Receiver and signal generator to
700 K.C., and adjust the condenser (LF) on Fig. 40. During this operation the
tuning condenser must be shifted and the compensator must be adjusted to bring
in the maximum signal.

After this has been'done, check the adjustment of the high frequency con-
denser at 1400 K. C. again.

Models 7, 8, and 12 (Code 121) -

Intermediate Frequency or
L.F. Stages—Remove the grid
clip from the detector-oscil-
lator tube and connect the
output of the signal gener-
ator to the control grid. The
detector - oscillator is the
second tube from the right.

With the Receiver and
signal  generator  turned
“on,” set the signal gener-
ator for 175 K.C. Adjust
the attenuator so that a half
scale reading on the output
meter is obtained with the
Receiver volume control
turned on full.

Using a Philco fibre
wrench, adjust the second
I.F. condenser. This is

the one in the upper left- Fig. 41. Model 7. — LF. 175 K.C.
hand corner of Fig. 41.

The correct adjustment is obtained when the maximum reading is secured on
the meter.

Next adjust the secondary and primary I.F. condensers. These are the two
shown at the right on Figs. 41 and 42.

Disconnect the signal generator lead and reconnect the clip to the control grid.

High Frequency Compensator—Connect the output of the signal generator to
the antenna lead and the housing of the Receiver. With the Receiver turned on and
the signal generator set for 1400 K. C., tune the Receiver to 1400 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 necessary to adjust the first two compensators on the tuning con-
densers at 1400 K. C., in order to get a strong enough signal through.
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R.F. Compensators—Aftcr
the detector - oscillator 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
—Set the signal generator
to 700 K.C. Now tune the
Receiver sharply. Adjust
the L.F. condenser shown
near the center of Figs. 41
and 42. During this opera-
tion the tuning condenser
must be shifted and the
compensators must be ad-
justed to bring in the max-
imum signal.

After this has been done,
check the adjustment of the
high frequency condenser at
1400 K. C. again.

1.F. SECONDARY

Fig. 42. Models 8 and 12 (Code 121)
LE..175 K.

Model 10

LF. A new style I. F. transformer complete with adjusting condensers is u:
in the Model 10. -

The condensers are placed in the top of the shield can, one above the otl‘l

The primary L. F. condenser is adjusted by means of the screw slot, accessi
through the hole in the top of the shield can. The secondary is adjusted by me:
of the small hex nut, also accessible through the hole in the top of the shic

Remove the speaker lid from the Receiver and disconnect the antenna Ie
from the Receiver. Remove the grid cap from the 6A7 tube (for location see Fig. ¢

(3) ANTENNA PADDER. Set up the signal gener
2)TUNING (8) B.F. PADDER or and adjust it to exac
CONDENSER || (3) 11GH FREQUENCY PADDER 260 K.C. Connect sig

generator lead to the g

/ S9-44TUBE RF cap of the 6A7 tube. (!

D B‘ Fig. 43). The output me
—

must be connected by me:

of an adapter to the sn

-A“TTUBE DET,OSC.

prong of the speaker p
and to the chassis.

The Receiver volume ¢
trol must be turned on
approximately full volu
and the attenuator in
generator set for a half-sc

reading of the output me
The condensers 24 and
are adjusted first (Fig. 4

Turn the adjusting sc

all the way in. A me
screw driver can be used
this. Then, with geners
attenuator set so there

=
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Fig. 43. Model 10 — LE. 260 K.C.
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approximately half-scale reading, adjust the nut with a fibre wrench for the
maximum reading on the output meter.

Then adjust the screw for maximum reading on the meter. This adjustment is
critical. Note the maximum reading obtained and then turn the screw in again and
readjust, just bringing the adjustment up to the maximum reading. Do not pass
it and then back off.

Repeat the above procedure with the condensers 15 and 18.

After adjusting the first I. F. stage, remove signal generator lead from the 6A7
tube and reconnect the grid lead to the 6A7 tube. Connect the antenna lead to the
Receiver. Set signal generator to 1500 K.C. and then connect signal generator lead
to the antenna lead.

H.F. There are four holes in line, one in each of the sections of the tuning
condenser housing. (See Fig 43) Place a nail of the size that fits snugly through the
holes and then turn the condenser plates out of mesh until they strike against the
nail.

With the tuning condenser in this position adjust the high-frequency condenser
until the maximum reading is obtained in the output meter. This is the true setting
for 1500 K. C., 150 on the dial scale.

R.F. and Ant. Next turn the condenser plates in mesh to 140 on the scale,
1400 K. C., and set the signal generator for 1400 K. C. Adjust R. F. condenser and
the antenna condenser for maximum reading on the output meter.

L.F. Turn the condenser plates in mesh to 60 on the scale, 600 K. C., and
readjust the signal generator to this frequency. Adjust the low-frequency con-
denser for the maximum meter reading.

Recheck the adjustments and then remove all test leads. If this procedure has
been carefully followed and an accurately calibrated oscillator or signal generator
used, the Receiver is adjusted properly.
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