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Preface

This manual has a two-fold purpose.
First, the material included will aid you
in servicing and adjusting popular F.M.
and Television receivers. Second, you can
employ this material as a study-manual of

factory instructions for carrying out tests,
" adjustments, and repairs of F.M. and
Television equipment. The contents will
give you the "know-how" to do F.M. and
television servicing, and will gulde you
step-by-step if you are called to repsair
any of the popular models included.

As always, 1t is the object of
SUPREME PUBLICATIONS to bring to servicemen
needed books of practical nature and this
volume is a worthy addition., The time
spent in the study of this manual will be
repaid handsomely when more and more F.M,
and television service jobs will be coming
your way. You have made a wise move In
wanting to keep abreast of developments.

Our sincere thanks 1s extended to
the many manufacturers whose receivers are
described and whose cooperation was secured
in this undertaking.
M. N. BEITMAN

February, 1948.

Copyright, 1948, by
SUPREME PUBLICATIONS,
Chicago, Il1l.

All rights reserved,
including the right
to reproduce or quote
the contents of this
book, or sany portion
thereof, in any form,
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Be prepared to repair quickly all new 1948
sets. This big single volume contains clearly
printed, large schematics, needed alignment
data, replacement parts lists, voltage values,
and information on stage gain, location of
trimmers, and dial stringing, for almost all new 1948 sets. A
worthy companion to the seven previous volumes used by
over 120000 shrewd radio servicemen. Large size: 8}4 x 11
in., 192 pages plus index. Manual style binding. $2

Price postpaid, only. .

PREVIOUS VOLUMES OF DIAGRAMS

Speed up and simplify all radio repairs. Service radios faster,
better, easier, save money and time, use these most-often-
needed diagram manuals to get ahead. At the low cost (only
$2 for most volumes) you are assured of having in your
shop and on the job, needed diagrams and other essential
repair data on 4 out of 5 sets you will ever service. Clearly
printed circuits, parts lists, alignment data, and helpful serv-
ice hints are the facts you need. Each volume has between
192 and 24Q pages, large size 814 x 11 inches. Manual style

] 1948

VOLUME 8
Price $2.00

[ 1947 [ 1946 [ 1942 7 1941
$2.00 VOLUME 6 VOLUME 5 VOLUME 4
VOLUME 7 $2.00 $2.00 $2.00
[ 1940 ] 1939 [ 1926-1938
VOLUME 3 VOLUME 2 POPULAR VOLUME 1
$2.00 $2.00 Price $2.50

[[] ADVANCED RADIO SERVICING

Use these 30 lectures in giant manual form to learn advanced
methods, hints, tips, and suggestions. Take advantage of
M. N. Beitman's 19 years of radio experience as presented
in these easy-to-follow, illustrated lectures. Every servicing
topic of importance, including F.M. and television.
Complete 30 lectures, large size: $
814 x 11 inches, only 3.

O PRE-WAR RECORD PLAYERS

Just what you need to repair quickly thousands of auto-
matic record changers, manual units, pick-ups, wireless
oscillators, recorders, and combinations. Hundreds of
mechanical and electrical diagrams. Instructions for ad-
justments and repairs. Most popular units of all $ 50
makes. 132 large pages. 8%4x11 inches...erreccerns 1

[0 POST-WAR RECORD CHANGERS

Service expertly all new (1945-1947) record changers. Fol-
low simplified factory instructions to make needed adjust-
ments and repairs. Hundreds of photographs and exploded
views, thousands of test hints; service instructions for all
popular makes. Large size: 8%2x11”, 144 pages. $7.50
Just published. Great value at only............ .3 1-

[[] HOW TO MODERNIZE RADIOS

Cash in by improving and modernizing all
radio sets and cabinets. Add S.W., record
changers, improve audio response. Practical
job-sheets with schematics and photographs
make the work easy. Covers evéry phase;
written for servicemen.

Size 84 x 11 in. Price, only...ooooocouencee $.I-

(] Simplified Radio Servicing by
COMPARISON Method

Repair radios in minutes instead of hours.
Revolutionary different COMPARISON
technique permits you to do expert work on
all radio sets. Most repairs can be made
without test equipinent or with only a volt-ohmmeter.
Many simple, point-to-point, cross-reference, circuit sug-
gestions locate the faults instantly. Plan copyrighted.
Covers every radio set—new and old models. This new
servicing technique presented in handy manual form, size
814x11 inches, 72 pages. Over 1,000 practical service hints.
26 large, trouble-shooting blueprints. Charts for circuit
analysis. 114 tests using a Sc resistor. Developed $1.50
by M. N. Beitman. New 1945 edition. Net Price I

50¢
50¢

[0 STEWART-WARNER MANUAL
(] ARVIN DIAGRAM MANUAL
] GENERAL-ELECTRIC MANUAL

64 pages of popular circuits. 534x8Y; inches........ —

O RADIO MATHEMATICS

Introduces and explains arithmetic and ele-
mentary algebra in connection with units,
color code, meter scales, Ohm’s Law, alter-
nating currents, ohmmeter testing, wattage
rating, series and parallel connections,
capacity, inductance, mixed circuits, vac-
uum tubes, curves, the decibel, etc., and has
numerous examples, Plainly written.

32 pages.  Size: 514x8Y4 inches........... 25¢

] CYCLOPEDIA OF TELEVISION FACTS

This new television book defines and explains every term
and part used in television transmitting and receiving
equipment, The more important terms are described in
greater detail. Well illustrated. Reprinted in 40

1945, 48 fact-packed pages; 5%x8Y% inches.......... <

50¢

PRACTICAL
ADIO MATHEMATICS

] RADIO SERVICING COURSE-BOOK

v

Learn new speed-tricks of radio fault
finding, case histories of common troub-
les, servicing short-cuts, extra profit
ideas, Many large lessons on the use of
regular test equipment, explanation of
gignal tracing, television to the minute,
recording dope. Many active servicemen
used this reduced price radio training
for brush-up and study of new service methods. Re-
printed in 1948 with new information on signal-tracing,
television, visual alignment, P.A., photocells, and every
other fact you must know to be more expert in your
work. Complete, 22 lessons, size 874x11 inches, 224 pages.
With self-testing questions and index. Greatest bar- $ 50
gain in home-study radio training. Postpaid, only 2.

] How to Use Diagrams in Servicing 10¢
] Radio Repairing with SUBSTITUTE Parts

Hints, ideas, suggestions, changes; 32 pages......e... 25¢

D REFRIGERATION Repair, adjust, all $.|

domestic units....ceceee .

] Practica! Radio and Electronics Course

In 3 volumes, 53 lessons, 332 pages, size 8%x11”.
Giant manual. Wt. 3% 1lbs. Price only........... 53.95
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CHASSIS 9A1 MODEL 7C73

FM ALIGNMENT

The model 9A1 chassis should be aligned only with an AM
signal generator and a vacuum tube voltmeter. Any standard
brand vacuum tube voltmeter with a DC scale of not over 5 volts
is suitable. A 3-volt zero center scale is desirable. A signal genera-
tor with a frequency range up to 110 MC. is desirable. It is
possible however, to align the receiver with a signal generator
going to 20 or 30 megacycles, by using the harmonics of these
lower frequencies. To do this merely set the signal generator
dial as follows and align exactly as explained in the alignment
instructions.

Where alignment chart specifies 108.5 MC., set signal generator
to highest available frequency of the following:

1085 MC 27.13 MC
54.25 MC 21.7 MC
36.17 MC 18.08 MC

Where alignment chart specifies 102 MC., set signal generator to
highest available frequency of the following:

102. MC 25.5 MC
51.0 MC 20.4 MC
34.0 MC 17.0 MC

Signal generators which do not tune to 110 MC or whose har-
monics are not strong enough, cannot be used for FM alignment.

Fig. 6. Receiver Tilt-Out Mounting

POINTER SETTING

With the gang closed, the lower edge of the pointer should be
set at the upper tip of the pear-shaped opening (in the dial scale)
on the A M. range (see “Stringing Diagram? Fig. 1).

TRIMMER IDENTIFICATION CHART
TRIMMER SYMBOL FUNCTION
AF o T3l Ratio Detector |
B.C......... 1172 2nd LF. Transformer (FM) |
DE......... Ti....... ...1st LF. Transformer (FM)
Gor ¥ prerenss Cl6......... FM Oscillator Trimmer
H.r . ... Cl4.........FM Converter Trimmer (RF)
x ][ ————— Clorrry= - oo FM-RF Trimmer
] T Lierr: ‘A FM Oscillator Coil
Koooooooal L5..... +....FM Converter Coil (RF)
Lo..o....... L4.......... FM-RF Coil
MN,........ T S — 2nd LF. Transformer (AM)
I 0 Td.......... 1st LF. Transformer (AM)
C2l....,.... AM Oscillator Trimmer
;1 SN Clhorgrz . .AM Converter Trimmer (RF)
- 2 G AM Antenna Trimmer
L8..........AM Oscillator Coil
L6...oo... AM Converter Coil (RTF)
L3.......... AM Antenna Coil

. REPLACING TUNING SLUG

If it becomes necessary to change a tuning slug proceed in
the following manner: Set the gang to its wide open position, un-
solder and remove the old slug. Set the slug adjusting screw about
half way down. Place the new slug in such a position that 114
inches of its length is above the coil form (or 1” above the
chassis top). Selder. it in this posilion making sure that it does
not slip during the operation and that the slug wire is straight.
Realign as directed,

CHASSIS REMOVAL (For Servicing)

Due to the type of chassis mounting used, removal of the en-
tire tilt-out door assembly (with receiver chassis attached) sim-
plifies removal of the receiver chassis. The receiver chassis can then
be easily removed from its shock mountings. Removal is a little
“tricky” but can be done most readily as described below:

Disconnect all cabinet wiring and cables from the chassis.
Difficulty may be experienced in removing the phono pickup plug
due to the tight fit in the socket shield. This plug can best be
removed with long-nose pliers.

Remove the screw and washer (#1 in figure 5) from both
tilt-out spring studs (2), one on each side of the tilt-out assembly.
Slip the tilt-out springs (3) off their respective studs. Unscrew the
ends of the tie-bar (4). The tie-bar then hangs free on the cop-
per braid used to bond it to the chassis.

Stand at the end of the cabinet (next to the radio compariment)
and hold the tilt-out door open slightly with the left hand. Use a
screwdriver to pry both tilt-out arms (#5 in figure 6) off their
studs (#6). Then push the tilt-out arms toward the front of
the cabinet (against bracket #7). The tilt-out assembly can
now be removed from the front of the cabinet by tipping it forward
and then pulling it straight out.

CHASSIS REPLACEMENT

Make sure the rubber numpers (#9, Fig. 5) and rubber
strips (#8) are in place. ’

To replace the radio tilt-out door assembly in the cabinet, set
the assembly in so that the tilt-out arms (#5) are in back of the
studs (#6) they normally hinge on. Use your left hand to hold
the assembly in the proper position in the same manner as was
done in removing the tilt-out assembly. Use a screwdriver (in
your right hand) to spring the tilt-out arm clear of its stud
(#6). Push it forward as far as possible (as shown in figure
6). When both tilt-out arms are in this position, the assembly
can be lifted up and the tilt-out arms slipped into place on their
respective studs. The tilt-out assembly will now support itself (in
the open position).

Replace the tie-bar (#4). Replace the tilt-out springs (#3.
See figure 5). Reconnect the cabinet wiring and cables to the
receiver chassis. Check to see that the rubber bumper (#9)
and rubber strips (#8) are in place. The assembly should now

appear as shown in figure 5.
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CHASSIS 9A1 MODEL 7C73

GANG OPEN

1085 ML
POINTER EXTREMES @

540 K.C. 1605 KC.

FIGURE 1.

‘GANG OPEN

FIGURE 2.

ADMIRAL FREQUENCY MODULATION CIRCUIT

An amplitude modulated (AM) signal varies in amplitude in
accordance with the sound being transmitted. If the frequency of
the sound increases, the amplitude variations in the transmitted
carrier occur at a faster rate (at the new audio rate). If the volume
of the sound increases, a greater amplitude variation takes place
in the transmitted carrier.

In the case of frequency modulation (FM), the transmitted sig-
nal varies in frequency in accordance with the sound being trans-
mitted. If the frequency of the sound increases, the variations in
\ransmitter carrier trequency occur at a faster rate. If the volume
of the sound increases, a wider frequency variation takes place
in the transmitted carrier.

Due to the higher operating frequencies used for frequency
modulation transmission, a higher intermediate frequency is also
used in F.M. receivers. An IF of 10.7 Mc. is most frequently used.
The converter in the receiver changes the original signal to this
new frequency without changing the modulation characteristic.

The audio modulation is obtained from the carrier in an amp-
litude modulation receiver by the second detector. This function
must be performed by a different type of circuit in a frequency
modulation receiver since the type of modulation is different. This
can be done by either a discriminator or a ratio detector.

Conventional Discriminator

An elementary discriminator circuit is shown in figure 3. LI,
L2 and L3 are all part of the discriminator transformer. L1 is the
primary and signal input for the circuit. The voltages induced in
L2 and L3 add vectorially and are applied to the plates of the
two diodes, D1 and D2. When the L.F. signal is exactly 10.7 Mc.,
El and E2 are equal. The diodes then pass equal currents
through R1 and R2. Since R1 and R2 have the same resistance,
equal voltages E3 and E4 will appear across them. Due to the
polarity of E3 and E4 (as indicated in figure 3), output voltage
E5 will be equal to their difference. When the LF, signal is ex-
actly 10.7 Mc., E3 and E4 are equal and E5 is zero.

If the LF. signal is below 10.7 Mc., E1 will be greater than
E2, thus D1 will pass more current than D2. E3 will then be
greater than E4. Since E5 is the difference between E3 and E4,
E5 wiil be positive. If the LF. signal is above 10.7 Mec., conditions
will be reversed and E4 will be greater than E3. E5 will now be
negative.

Since the LF. signal varies above ‘and below 10.7 Mc. at the
audio modulation rate (it carries the same modulation as the
original transmitter signal), the positive and negative output
voltages from the discriminator will conform to the audio modula-
tion wave form. E5 is then amplified and reproduced as sound.

Assuming the LF. signal is below 10.7 Mec., E5 will be a positive
voltage equal to the difference between E3 and E4. If the signal
amplitude were to increase at this time (as it might due to a noise

pulse), E3 and E4 would increase in proportion. Since E5 is the
difference between E3 and E4, it must also increase. An increase
in signal amplitude causes an increase in output voltage under
these conditions. This illustrates the fact that the discriminator is
sensitive to amplitude variations as well as frequency deviation.
Since noise is essentially an amplitude variation, all amplitude
variations must be removed from the signal before it is fed to the
discriminator. This is the function of the one or more limiter
stages normally employed ahead of the discriminator circuit in an
F.M. receiver.

AupIio
OuUTPUT

cl] = _192
1 T

L2

1
LT

TO LIMITER
PLATE

Fig. 3. Discriminator Circuit

Due to the function of a limiter (which is essentially a class
“C” R.JF. amplifier), a large input signal is required before it
will remove amplitude variations from the F.M. signal. This re-
quires the use of a high gain R.F. and LF. amplitier system in
an F.M. receiver using a discriminator type second detector. This
type of circuit does not provide noise rejection on weak signals
since the limiter must have a certain minimum signal in order
to operate. The result is an expeusive receiver that is noisy on
weak signals.

The Ratio Detector

The ratio detector was developed to overcome the afore-men-
tioned limitations of the discriminator-limiter type F.M. second
detector circuit. An elementary ratio detector circuit is shown
in figure 4. Although & similar discriminator type transformer
is used in the ratio detector, note that the connections of one
diode are reversed as compared to the discriminator circuit in fig-
ure 3. As before, E1 and E2 are equal when the LF. signal is 10.7
Mc. E1 will be greater than E2 when the LF. signal is below
10.7 Mc. and E2 will be greater than E1 when the LF. signal is
higher than 10.7 Mc.

1f the total signal voltage across L2 and Cl be -considered,
diodes D1 and D2 are connected in a series rectifier circuit. The
load for this circuit consists of R1 and R2 in series. Load voltage
E6 is developed across these two resistors and filtered by C4. Since
C4 has a capacity of 4 or 5 Mfd,, E6 is essentially a D.C. voltage.
Since variations in amplitude are filtered out by C4, E6 is pro-
portional to the average LF. signal strength. Point “Y” is the
electrical mid-point of this circuit and is grounded.
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So far, the circuit from the center tap of L2, through L3 and to
point “X”, has been disregarded. This is permissible when con-
sidering a 10.7 Mc. input signal since the signal voltages El1 and
E2 are equal only for this condition. The diodes then pass
equal currents and current can flow from the bottom side of
L2, through D2, through R2 and R1, through D1 and back through
L2. No current flow will take place between center tap of L2 and
point “X”. C2 and C3 having equal capacity are connected in
series across the load resistors R1 and K2. They will charge up
to equal voltages, E3 and E4 respectively. The electrical mid-point
of this capacitive circuit, point “X”, will be at ground potential.
(Resistive center tap “Y” is grounded. Therefore, capacitive
center tap “X” must be at ground potential). Output voltage ES
is zero.

When the LF. signal is below 10.7 Mc., E1 will be greater than
E2. C2 will then charge through D1 to a higher voltage (this
center connection now plays a vital part in the operation of the
circuit). Since E2 is a smaller voltage, C3 will charge through
D2 and assume a charge that is less than that of C2. Therefore,
E3 and E4 are proportional to voltages E1 and E2, respectively.
Although E3 is greater than E4, their sum is still equal to E6
(due to the parallel circuit arrangement), point “X” is negative
with respect to point “Y” and ground. Output voltage E5 is
negative, When the LF. signal is above 10.7 Mc., E2 is greater
than E1, E4 is greater than E3, and E5 is positive. E5 varies
positive and negative in accordance with the LF. signal modula-
tion wave form.

ADMIRAL 9A1

Due to the unusual nature of some portions of the circuit, and
the fact that their function may not be too apparent, examination
of the circuit prior to servicing will simplify the task of locating
trouble. This is the purpose of the following information on the
function of various portions of the circuit.

Grounded-Grid R.F. Amplifier

The input signal is introduced between grid and cathode in
any amplifier circuit. It is conventional to apply the signal be-
tween grid and ground. The cathode is then grounded at signal
frequencies. If the grid is grounded, the signal can just as well
be applied between cathode and ground. This is the circuit
arrangement of a grounded-grid RF amplifier.

Since the cathode circuit of a vacuum tube has a low character-
istic impedance, the grounded-grid amplifier has a low input im-
pedance and provides a satisfactory match for a folded dipole
antenna. This eliminates complicated antenna coupling devices.

Due to the low impedance and inverted nature of the input
circuit of the grounded-grid amplifier, feedback which might re-
sult in oscillation, is unlikely. This permits the use of a triode
tube. The use of a triode tube greatly reduces circuit noise in
comparison to that present in a pentode amplifier stage. A triode
RF amplifier circuit provides excellent circuit stability without
the use of tricky circuits or adjustments.

Band-Switching

There is little that is unusual about the operation of the band
switch in the FM position. Due to the fact that some of the FM
components are not removed from the circuit in the AM setting of
the switch, it is rather difficult to trace the operation of the circuit.
For AM operation, C7 js still in the circuit. Due to a relatively
low capagity, it does not bypass the signal around the RF ampli.
fier grid (but acts as a small portion of the tuned circuit capacity).
L4 is also left in the circuit and is in series with the feed to the
RF grid. It, like C7, has no appreciable effect due to its low
electrical value. A shunt feed system is used on the RF amplifier
grid, R3 being the grid return resistor.

C13 and L5 remain in series across the signal grid of the con-
verter stage for AM operation. They have no appreciable effect on
the circuit since C13 has a very low capacity. Cl4 is also across
this grid circuit but it is also a very small capacity. The effect
of these circuit components is merely that of added capacity.

The band switch shorts the primary of the first IF transformer
that is not in use (the FM first IF transformer primary is
shorted out for AM operation). This prevents the production of
undesired frequencies in the plate circuit of the converter. The
unused IF transformer windings which remain in the circuit have

The voltage at’ point “X” is determined by the ratio between
E3 and E4. The ratio between E3 and E4 is determined by the
frequency deviation of the LF. signal input. The sum of E3 and
E4 must be equal to E6 (series voltages E3 and E4 are paralleled
icross E6). Since E6 is proportional to average signal strength,

c2

5

+
Ri

Y
g
+

L e R23

Fig. 4. Ratio Detector Cirevit

—=AUDIO QUTPUT

amplitude variations being filtered out by C4, E3 and E4 will be
unaffected by amplitude variations (such as might be caused by
noise signals). Therefore, output voltages ES is purely a function
of input signal frequency. The ratio detector is, therefore, in-
herently insensitive to amplitude modulated noise signals and
provides noice rejection without the use of a limiter.

Since noise rejection does not depend on limiter action, a
ratio detector provides noise-free reception of weak signals. For
this same reason, the receiver is relatively quiet when tuning
from one station to another. Due to the fact that a limiter ‘is not
used with a ratio detector, elaborate and expensive R.F. and LF.
amplifiers are unnecessary.

RECEIVER CIRCUIT

a very low impedance at the operating frequency since this
frequency is far removed from the resonant fréquency of the un-
used windings. Therefore, they have little effect on the operation
of the circuit.

Although it does not cause difficulty in tracing the operation
of the circuit, it is important to note that CH4 and C10 form a
series resonant circuit at 10.7 Mc. Since this series resonant cir-
cuit is effectively connected from plate to ground on the RF
amplifier, it acts as an IF wave trap for FM operation. This pro-
vides excellent rejection of any strong 10.7 Mc. signals which
might be present in the input circuit of the receiver. (It is
desirable to detune this trap for FM-IF alignment.)

FM Second IF Amplifier, AM Second Detector

A 6BA6 tube is used as a second IF amplifier for FM opera-
tion. Self-bias is developed in the grid resistor (R15 and R16 in
series) of this stage. Since this DC bias voltage is dependent on
signal strength, it is used for AVC purposes.

In the AM setting of the band switch, plate and screen voltages
are removed from this tube. The grid and cathode of this tube then
function as an AM second detector (diode) and AVC tube in a
conventional manner,

Ratio Detector

In AM reception, the transmitter signal varies in amplitude in
accordance with the sound being transmitted. The second detector
of the receiver converts these amplitude variations into an audio
signal that is a duplicate of that used to modulate the trans-
mitter. In the case of FM, the transmitter frequency is made to
vary in accordance with the sound to be transmitted. These fre-
quency variations are again converted into an audio signal by the
discriminator or ratio detector in an FM receiver.

The conventional discriminator has the disadvantage of being
sensitive tc amplitude variations as well as to variations in fre-
quency. Amplitude variations, such as might be introduced by
noise signals, can be removed by the use of a limiter circuit ahead
of the discriminator. However, the input signal to the limiter must
exceed a certain minimum amplitude before limiter action takes
place. Therefore, the limiter-discriminator type circuit does not
provide noise rejection on weak signals.

Since the ratio detector is relatively insensitive to amplitude
variations, it can be used without a limiter stage. It provides noise
rejection on weak as well as strong signals, This is the reason
for the use of the ratio detector in preference to the limiter-dis-

criminator type circuit.
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Servicing Notes on 1947-1948 F. M. and Television Receivers
CHASSIS 9A1 MODEL 7C73

COILS, TRANSFORMERS, ETC.

« CH1 .. Choke, F.M. Antenna. . ....... AB 103-33
e CH2 .. Choke, Grounded Grid Cathode AB 103-35
w CH3 .. Choke, Grounded Grid Plate...AB 103-35
=9 CHA4 .. Choke, R.F. Plate............ AB 10336
o« CH5 .. Choke, A.M. Oscillator Cathode.AB 103-1
o® CH6. .. Choke, F.M. Oscilator Cathode. AB 103-34
% CH7 .. Choke, R.F. Filoment. . Consists

o« of approximately 8 turns of

=20 solid hookup wire wound
oround condenser C51

CH8 .. Choke, Filter. . ............. 74A 9
Y L1 ... Antenna, F.M. Folded Dipole...AB 128
& L2 ... Antenna, AM. (13).......... 95A 18-1
L3 ... Coil, A.M. Antenna (less slug). .AC 105-2
L4 ... Coil, FM.-R.F. (fess slug). .. ... AA 122
> L5 ... Coil, F.M. Canverter (less slug). AA 122
[ L6 ... Coil, A.M. Converter (less slug).AB 100-1

L7 ... Coil, F.M. Oscillator (less slug). AA 123

8. Coil, A.M. Oscillator (less slug). AC 101:¢

When Ordarmq Slugs Specify Color Code
Slua,'{ron Core (F.M.-Qsc., Conv o

SW7:SWITCH OPEN WHEN TONE CONTROL.
TURNED FULLY COUNTER-CLOCKWISE.

....................... J18 1-19
_ Slug, Iron Core (A.M.-Osc., Conv.}...718 1-20
o % ’ ! ¥ Slug, Iron Core (A.M.-Antenna). .. .. 718 1-21
‘___,A;E,w w{ls © SW1.. Switch, Antenna (Second from
Ba *E{ A W e 3 frant)). Fryxe . g b ) B 76C 113
o S2) . © & £ ] | o SW2.. Switch, R.F. (Fourth from front).76C 11-5
& < ° o \{Hl- SW3. . Switch, Oscillator (Third from
o o " Fronf) sewsck £ | bd by (- k) 76C 11-4
g ‘—° "iH 5 SW4.. Switch, LF. (Forthest from front)76C 11-6
P
i : -
(3]
g COILS, TRANS.ETC,, Cont.
- o Symbol Description Part No.
3 } o 1= SWS5.. Switch, Audio (Closest to front).76C 11-2
M P [T Band-Switch Shaft Assembly...76C 11.1
S ! Set Screw, £632 x Y........ 1A 5-54
] ° i G Spacers for Shaft Assembly. .. .29A 4.4
y — SW6, . Switch (On-off). . ........ Pur! of R23
By wy [ ;I 4 SW7.. Switch (Tone control). , . ... Part of R26
o “inae Za i | <€ T1 ... Transformer, 1st |.F. (FM)....728 24
& £y oy E T2 ... Trunsformer, 2nd 1F. (F.M.)....72B 26
° © T3 ... Tronsformer, Ratio De!edor. ...728 27
g; h E T4 .. Transformer, 1st [.LF. (AM)....728 25
} © (&) T5 ... Transformer, 2nd I.F. (A.M.)...72B 25
e b4 Slug (For T1, T2, T3, T4, T5). ... ... 71¢ 122
o q h T6 ... Transformer, Power.......... 0B 2
29 [~ . Transformer, Qutput. .. . ... ... 98A 22
wy =l Speaker (12’ P. M) and Output
;Z; ™ Transformer. .. ....... ..., 788 21
] 1) -
N a. 7 - TUNER PARTS
e 150 a Description Part No.
5 23 e | ® Tuning Shaft. ... ... 28A 17
“m Fl 3 a Slug Travel Bracket, Bushing and
zW a % %o Roller Ass. (fron!) .............. Al1396
qw [_| 2 | g2eNe4 . Slug Travel Bracket, Bushing and
g ~ € Zp Ll Roller Assy. (reor) ............... A1398
H «© C Lod Brass Guide Rod (Tuner}............ 28A 7. 2
) 0 SA@ . Speed Nut (for Guide Rod)..........
3 o Cam and Hub for Tuner (front). . 3
= Cam and Hub for Tuner (rear). .. .
= SA@ Spring, Bearing Tokeup.. ... ...
1 2 Cable, Drive (for Cam and Hub). ... .. 95A 15-1
i Spring, Coil (for Cam ard Hub). .198 1-14
3 ) Batelite Plate for slug mounhng
S O OB x 2%, ... 324 36
Bracket (for slug-mounhng,
bakelite plate) ....... ..........15A 226
Slug-Adjusting Screw............... 7A 4
w Drum and Hub on Tuner Shaft
a (includes 1 drum and 311’ drum).. A1401
DIAL PARTS
Pointer Shaft. .. ... ...............
Drum and Hub Assembly (Painter Shaft). 6«1388 s

Dial Cord (100 inches). . ............
Spring, Dial Cord (2 used). ... .. 3
Dial Scale & Indicator Assembly.
Indicator Link...............
Indicator Arm & Hub

(on Band Switch Shaft)
Niol Bulb =47. ... ......
Socket, Dial Bulb
Diol Pointer. ., ...
Dial Escutcheon and Window

(less rectangulor insert). ... .. ....
Diol Escutecheon Insert

(Approx. 2%'" x 33;'). ... ..

POWER SUPPLY.
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| . 47,000 Ohms, % Watt

.. 470,000 Ohms, % Watt . .

.. 470,000 Ohms, ¥ Watt
. 2.2 Megohms, ¥, Watt. ... ...

.. 3-40 mmfd.. Trimmer

.. 3-12 mmfd., Trimmer 5

.. 200 mmfd., Mica. ... ...
. 35 mmfd. *+2%; 0 temp.

©. 27 mmfd. 2 1 mmfd.; 0 temp.

RESISTORS

Description Part No.

.. 100 Ohms, ¥z Watt. .. ... ... 60B 8-101
. 330 Ohms, ¥, Watt. . . ... .. ..60B 8.331
470,000 Ohms, ¥, Watt. . ..... 60B B-474
39,000 Ohms, ! Watt. ... .... 60B 14-393
.. 4,700 Ohms, 1 Watt. . ....... 60B 14-472
. 33,000 Ohms, ¥ Watt. . ..... 4608 8-333
47,000 Ohms, Vo Watt. ... ... 60B 8-473
b 60B 20-183

.60B 8-124
60B 14-183
60B 14-223

120,000 Ohms, ¥, Watt. . .60B 8-124

.. 100,000 Ohms, 2 Walt. . . .60B 8-104
.. 470,000 Ohms, V5 Watt. . ..60B 8-474
.. 220,000 Ohms, ¥, Watt. . .60B 8-224
.. 82,000 Ohms, %2 Watt....... 60B 8-823
. 8,200 Ohms, 2 Wati. .. ...... 603 20-822
.. 2,200 Ohms, 1 Watt......... 60B 14-222
. 390 Ohms, *=5%, V2 Watt. 408 7-391
27,000 Ohms, Y3 Watt. . .. 60B 8-273

| 6,800.Ohms, 5%, % Watt. .. 60B 7-682
6,800 Ohms, 5%, % Watt. .. 608 7-682
1 Megohm Volume Control &
on-off switch SWé. Tapped at
300,000 ond 600,000 Ohms. . 75B 3-4
4.7 Megohms, Y% Watt. ... ... 0B 8-475

2 Megohms Tone :on'r;:i ......
& D.P.S.T. switch SW7. .. ...
10,000 Ohms, ¥ Watt. ...

100,000 Ohms, Y5 Watt. . ..
8-474
8-225

.. 390 Ohms, 1 WaH . . ......... 14-391
. 390 Ohms, 2 Watt. .. ... ..., 20-391
100 Ohms, 1 Watt. ... ..... .. 14-101
CONDENSERS
. 1000 mmfd., Mica....... A 5-33
. .01 mfd., 400 Volts, Paper. ... 125
. 35 mmfd. =2%; 0 temp.
coeff.; ceramic. . ... ... 658 6-14
27 mmfd. +1 mmfd.; 0 temp.
coeff. ceramic. . .. 658 6-17

500 mmfd., Mica...........

coeff.; ceramic. .« ... ... 658 6-14
. 40 mmifd. =29%; 0 temp.

coeff ; ceromic. ... ... ... 658 6-22
. 12-170 mmfd., Trimmer. ... ... 66A 12-1
. 300 mmfd., Silver Mica....... 658 1-24
. 25 mmfd. = 1 mmfd.; 0 temp.

coeff.; ceramic...... . . ..658 6-15
. 3-12 mmfd,, Trimmer. . ...... 66A 22-1
. 50 mmfd. =29%; 0 temp.

coeff.; ceramic. .. ... ... ...65B 6-13
. 3-12 mmfd., Trimmer. . .. 66A 22-1

200 mmfd. +3%; — 00033
coeff ; ceramic. .. ..., .. ... 658

.005 mfd , 600 Volts, Pape-. . . 648 1.12
100 mmfd. *=109% ; —.00075

temp. coeff.; ceramic. ... ... 658 6-19

. 5000 mmfd., Ceramic........ 65B 9-53

. 3-40 mmfd., Trimmer........ 66A 12-5

coeff ; ceramic. . .

180 mmfd. =5%; —.00033
temp. coeff.; Ceramic....... 658

2900 mmfd., Mica. ... .... .. 658 5-37
.01 mfd., 400 Volts, Paper 64B 1-25
.01 mfd., 400 Volts, Paper 648 1-25
.01 mfd., 400 Volts, Paper 648 1-25
10 mfd., 400 Volts, Paper. ... 64B 1.20
2 mfd , 400 Volts, Paper. . ... 648 1-19
" 05 mfd., 400 Volts, Paper. . .. 64B 1:32
200 mmfd , Mica. .. ......... 658 5-21
05 mid., 290 Volts, Paper. . .. 648 1.22
105 mfd., 200 Volts, Paper. .. 648 1-22
100 mmfd. =109%; —.00075
temp. coeff.; Ceramic. .. .... 658 6-19
100 mmfd. =10%: —.00075
temp. coeff.; Ceramic....... 658 6-19
. 4 mfd., 150 Volts, Electrolytic. .67A 4-2
.002 mfd., 6N0 Volts, Paper. .. 44B 1-14
.. .005 mfd., 600 Volts, Paper. .. 1-12
. JO0O mmfd., Mica........ 5.33
. 500 mmfd., Mica........ IS 5.27
.0n5 mfd., 600 Volts, Paper. .. 648 1.12
005 mfd., 600 Volts, Paper. .. 64B 1.12
N5 mfd,, 200 Volts, Paper. ... 648 1-22
.05 mfd., 400 Volts, Paper. ... 64B 1-32
.01 mfd., 40N Volts, Paper, ... 648 1-25
005 mfd., 600 Volts, Paper. .. 64B 1.12
.. .005 mfd., 600 Volts, Paper. .. 64B 1-12
. .01 mfd., 400 Volts, Paper. ... 64B 1-25
1002 mfd., 600 Volts, Paper. .. 648 1-14
S 2 s 2 Vol | Etectrolytic 67C 7.7
01 mfd., 400 Volts, Paper. ... 64B 1-25

RAT!O DETECTOR

RIS
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OQUTPUT
6V6

R3}

AF.
6SJ7

'SW7:SWITCH OPEN WHEN TONE CéNTROL R26

TURNEQ FULLY COUNTER-CLOCKWISE.
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Servicing Notes on 1947-1948 F. M. and Television Receivers
PRELIMINARY ALIGNMENT STEPS

CHASSIS 9A1 MODEL 7C73

® With the gang closed, the lower edge of the pointer should
be at the dotted position shown in Fig. 1. That is, the lower
edge of the pointer should be at the upper tip of the AM pear-
shaped opening in the dial scale. If the pointer is in different
position, move it by hand while keeping the gang closed.

‘® Check the set scfews that hold the tuning drum to the shaft to
see that they are tight and that the drum has not slipped on

the shaft. See Fig. 1 for correct drum position.

® In the wide open position, the roller on the slug tuning plat-
form must be as shown in dial stringing diagram, Fig. 2.

® With the gang wide open, all slugs should be 174 inches out
of their coil forms. If there is any serious deviation or if there
has been any tampering, turn the adjusting screws until this
distance is corrected.

FM IF AND RATIO DETECTOR ALIGNMENT

® Solder omput indicator leads in place and keep them well
separated from signal generator leads and chassis wiring.

® While peaking IF’s, keep reducing signal generator out-
put so VIVM reading is approximately +1.5 volts DC
with exception of Step #5

® FM antenna disconnected during alignment
® Band switch in FM position (red signal at MC on disl)

® Speaker must be connected during alignment

LF. SLUG INFORMATION

To avoid splitting the slotted head of the powdered iron
core tuning slug in the LF. transformers, use a screw-driver
with a blade %4” wide for LF. alignment.

Under normal operating conditions, mis-alignment of slug-
tuned circuits with age is slight. Therefore, re-alignment of
the LF. transformers should be accomplished by only a slight
adjustment of the slugs. Do not turn a slug in an extreme
amount or it will fall into the center of the coil form.

of the coil form, it will be necessary to remove the other
tuning slug on the opposite side of the LF. can. Then, using
a thin rod and screw-driver, “jockey” the dislocated slug
until it re-engages the threads in the coil form. Since this
is a difficult operation, care should be exercised as outlined
above in paragraph and this difficulty will be avoided.

If the iron core slug should become stripped or if the
slotted head should become rounded or cracked, it may be

Always try to adjust hy first turning slug out. Should an

removed by removing the opposite slug and forcing the
1F. tuning slug be turned in too far and fall into the center

defective slug ont with a thin screw-driver.

Steps 1 and 2 may be omitted if set is not badly out of alignment so signal comes through in Step 3
Before proceeding, be sure to follow all steps listed above. under “Important Preliminary Alignment Steps.”

Connect Generator | Receiver N . . Adjust as Follows
Signal Generator | Frequency |Dial Setting Output Indicator and Special Connections (very carefully)
1 Thru .01 cond. . Connect 3300 ohm carbon resistor across second- | ., 5 -~
1| o 2nd IF ‘grid 111(1)1r7n01c\1{f Tuning aries of both FM-IF transformers. Connect Af (ratio_detector d.p rimaty)
(Pin #1 of lated igang VIVM (DC probe) from point “W” to ground, or maxxml'lrn\l,]\zea ingi lon
| _6BAG6 2nd LF.). e’ . wide open (See Figure 19.) .
'I;}(;rl;st-()llF' C(:,Iildd' - ) Iron cores “B” and “C” (2nd
2 (Pin #lgof ” ? Same as above. IF trans.) for maximum
6BA6 1t LF.) reading on VIVM.
To FM antenna Same as above. In addition, connect a 50 mmfid. Iron core%'ll‘)vil/? d I? f?;. m:nxi
terminals, (Do condenser in parallel with C10 to detune the IF rélumconD E i craqusy e
3 | not feed signal | ¥ S rejection trap consisting of CH4 and C10. (See i o matmmum.
into converter note at bottom of page.) This condenser MUST eetp trekucmg{,%%;lﬁra ?105"“-
grid.) be removed after step 5. 500 ee‘g,hs ) ave

a. Remove 3300 ohm resistors from IF transformers.
b. Reduce output of signal generator until VIVM reads exactly +1.5 volts DC.

c. Tune generator frequency above 10.7 MC until VIVM reads exactly +1.0 volt. Note exact
generator frequency. Extreme care in reading this is essential.

d. Tune generator frequency below 10.7 MC until VTVM reads exactly +1.0 volt. Note exact

4 2% generator frequency. Extreme care in reading this is essential.
e. Add generator frequency in step c¢ to generator frequency in step d and divide by 2. The
result is the center frequency of the IF curve to be used in step 5. See example on page 10.
f. Tune generator frequency above and below 10.7 MC and note voltage reading on VIVM at
different frequency points until you have a good impression of the shape of the selectivity
curve. If you have two peaks as in Figures 17 or 18, note readings (voltage) of both peaks.
A selectivity curve that would require realignment is illustrated by Figure 18.
[ Center of IF
selectivity Iron core “F” (detector sec-
curve per | Set pointer ondary) for zero voltage read-
5 - step de to upper Connect VIVM (DC probe) from point “X” ing on VIVM. (The correct
above. See | limit on to ground. (See Figure 19.) zero point is located hetween
“EXAM- dial, a positive and a negative
| PLE” maximum.)
on p. 10

If any adjustments were very far off, it is desirable to repeat steps 3, 4 and 5.

position shown in figure 19, the correct terminal board lug is
located on the corner nearest trimmer “G”, and on the left side

of the terminal board. "

Note: Condenser C10 is mounted parallel to the chassis on the
bakelite terminal board. Connect added 50 mmfd. condenser
between the terminal board lug (junction of CH4 and R5) and
pin #1 of the 6BA6 (GG RF stage). With the chassis in the
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‘CHASSIS 9A1. MODEL 7C73

SETTING SIGNAL

GENERATOR TO
CENTER OF IF SELECTIVITY CURVE

CAUTION: Due to the difficulty of setting a signal generator to
the accuracy required by this operation, extreme care must be
exercised in making each setting.
of the radio detector and consequent audio distortion will result.

EXAMPLE: (See Figs. 13 and 14)

Voltage reading in Step 4b is

+ 1.5 volts.

Otherwise improper alignment

10.64 M.C. 10.8 M.C.
FIGURE 14.

10.64MC. 10.8 M.C.
FIGURE 13.

Generator frequency on low side of 10.7 MC for a reading
of -+1 volt DC = 10.640 MC.

Generator frequency on high side of 10.7 MC for a reading

of +1 volt DC = 10.800 M

Center frequency is obtained by adding 10.640 and 10.800, then
dividing by 2. For these readings it will be 10.72 ‘MC.

Set generator frequency to 10,72 MC as this is center ‘of

C.

selectivity curve as shown in Figure 14.

TYPICAL SELECTIVITY CURVES

-/ coRRECT lconnecr

Note: Numerical vernier dial readings may be used instead of MC. FIGURE 15. FIGURE 16, FIGURE 17 FIGURE 18.
|1 Q R ) '
) | {osar| | e FM RF ALIGNMENT PROCEDURE
= 7,3 "‘A'::‘A;:Ic’mg Alignment of FM RF section will require re-alignment of AM RF section
due to common trimmer capacities during AM operaigon. AM RF
e cection can be aligned, however, without affecting M alignment:
o le  Ge Ho-fi s —
(6GRF)  (0SC) (RF) Connect | ¢onerator Receiver | Output Indicator
5 o 55 Signal F e Dial and Adjust as follows
D 0 Generator | & reauency Setting Connections
PLACE 3300 OHM Y 7" { Thra 270 2 Connect VIVM ‘ s . . i
IsT PiN | am 1 108.5 MCt Tuning Capacity trimmers “G”,
sssﬁs SOET:%:DCARFSE: eBas) PN/ e 6 %}ll\;lns to (unmodu- SRGE (DC _prol‘)‘ev)v”from “H” and “I” for maxi-
WRENJACICNING: o .ani. lated). wide open ot q t0 | mum reading on VTVM.
B M .| terminal. ground.
(She] | } 102 MC¥} *Tron. shugs “J7, “K”
g PIN | 7 3 (unmodu- 102 MC = and “L” for maximum
S 6BAG)  2nd.LF lated). _mum reading on VIVM.
"5 5] (PRY 108.5 MCt Tuning .
_ ARaTio 8 » (unmeodu- gang ” *Repeat Step #6.
L= ©._©] DETECTOR lated). wide open )
9 Alignment of the FM RF section will affect the AM band also so the AM RF
P pot W" ) section must be realigned after the FM RF alignment.
# Tt is advisable that generator output be adjusted so that VTVM readings do not exceed
80TTOM VIEW ?pproximfitely +1.5 volts DC after peaking: . . .
. + 1f your signal generator does not reach this frequency, use harmonics as described in
FIGURE 19. paragraph on “FM Alignment” .
ol |amol o7 oV -
2| o {RE)  (OSC)  (ANT) | AM ALIGNMENT PROCEDURE
- @ Use regular output meter connected across speaker voice coil.
32 :%q; m‘(?ﬁ!( (o%c\: (Ggl;_) i @ Be sure both the set and the signal generator are thoroughly warmed up before
) starting alignment.
3 @ Turn receiver Volume Control full on. .
® Use lowest output setting of signal generator that gives a satisfactory reading
Y on meter.
P a E ‘Ff- @ Proceed in sequence as outlined below.
M . ’ .
Connect Dummy Antenna Signal Receiver Adj. Trimmers
AM 68AG Signal Between Radio and | Generator Dial in Following
IFs Generator Signal Generator Frequency | Setting Order to Max.
NPT Set Band Switch to Broadcast position (center) and be sure to follow instructions
N @=1C sm under heading “Important Preliminary Alignment Steps.” (See page 9). Loop antenna
’ can be disconnected from chassis in Steps 1, 2 and 3.
6BA6 6SB7-Y Tuning gang
. 1 (Pin #8) .1 MFD 455 KC wide open M, N, 9, P
RATIO DETECTOR To loop ant. Direct Tuning gang
sFEC) F#. 3 2 | terminal #3 connection 1605 KC | "yide open Q. K
o ; | To loop ant. Direct 4 T
_3_ terminal #3 connection 1300 KC 1300 KC ‘ Tf L )
3 ‘ Set Receiver Chassis on table next to back of cabinet. Connect
Loop Antenna to Receiver. o
To loop ant. | 10 MMFD (O . Tune in
4 0 r wrap sev. 1605 KC 1
- - VLA terminal #3 | cral turns of generator ; signal
i FIGURE 20. To loop ant. | Jead around white loop Tune in
' 2 ) 5 | terminal #3 1| lead.) 1300 KC signal v
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FREQUENCY MODULATION

]m..@@@(} O

OFF ON TREBLE BASS MANUAL
VOLUME TONE RANGE TUNING

Controls--The various controls are shown in the above drawing.

oso @ @? @? v 9

540 650 650 900 900

925 1250 1250 1550 1550

KCS KCS KGCS KGCS KCS
pushbuttons--The adjustment position of the pushbutton sssembly is
shown below. Pushbutton operation is provided by rotating the band
switch to the center position and depressing the desired Pushbutton.
The extreme right hand pushbutton is depressed when MANUAL tuning
operation is desired.

Access to the adjustment screws is obtained by pulling the Push-
buttons off the shaft vertically. The osc. and antenna adjust-
ment screws, with the Pushbutton frequency ranges, is shown in
the above diagram.

TO R28

Test Socket Connection Changed

S3
sno. FRONT  mi3s-00k
W

Ci4~ 45 MMF

__TERM&?2 St PIN #6
IST IF = TF8

ST, IL.F

TERM %3 _
IST.IF.

TERM #2
IST. \F.

BAND SWITCH SECTIORS
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Servicing Notes on 1947-1948 F. M. and Television Receivers
BROADCAST BAND AL!IGNMENT

Rotate gang condenser until full closed. Set pointer to reference mark.
Connect output meter across voice coil on lowest scale.

Signal Generator amplitude modulated.

Rotate volume control full ON. Keep generator output low as practical,

App! Th T Sus 1o Dial k ot ki
pply Thru [¢] witc : djus
. . Pogition Setting .
455 ¥C ~.05 mfd. Term. #2 gang " AM-mid- | Gang cond. IF slug, CuiB, Cu3A,
y cond. & chassis position | full open Cu38, Cu5A, Cu58 for
580 KC Bendix dummy Dummy loop plugged " 580 KC ref. €13 for max. output
loop ADOLOO in AM ant. socket 1 mark
i _on rear of chassis .
1475 KC z y g 1475 KC ref. | *C12,C{0 for max.
| 2 - ‘ mark output
580 KC n = " Approx. 580 Ci3 for max. output
KC ref. mark | "Rock" gang during
) ] I S — ' ) ad justment )
965 KC 2 hd g 1T Approx. 965 **Check Calibration
~ — o KC ref, mark |
580 KT " ] n L Approx. 580 **Check Calibration
KC ref. mark :

T Repeat 1475 KC and following 580 XC adjustment in rotation several times until receiver is
properly aligned.
*3 | calibration does not check within 10 KC, "knife" oscillator and antenna gang sections,

BAND SWITCH TEST
o TTENO BM=ER SOCKET e JONE
CHASS1IS TRIMMER LOCATION ﬂ.w/NING n/ PUSH BUTTONS o0 H/OFF-ON
. L1 K1t 158 VOLQME |
‘ — , AM-455KG IF
AM CaIBY® S4r\iao FM-10.7 MG IF

LEAM SLUGH—® o

:ﬂ;D]___ Q IST IF |'F SIGNAL TEST JACK ‘
i3 : . /
B 05 PADDER ~& FM DETECTOR

T 1] ——10SC. CONV, :
. i FM 0SC ] | .‘
cigdk® P l - , ,t]SFT. 3RD.IF :
* i _A_DEMODULATOR

crtill® [, LF FM NP 6AGS DEMARL
Fi B R

C 5 ® I.LF AM INP ey b ;
i | 2ND. IF

CATANT® i
S 2NDIF __ OUTPUT RECT.

AM ANT. TRIMMER
|

Cl10 @C4I3A QC45A
_ pen AM i [AM A
[t sc4'3!? ; sc%sa
h c4a2a C44A
FMQ Ul ers WS
i BES ©Cc428 | ©CH4B 1
R TEST FOCKET = * Ll 4

/| 8

) @£vDix sTOCK ’7@ )
# /P 3002
/

i | j ! ac A4V
FM ANT AM ANT PHONO INPUT SPEAKER LINE
—— JACK CORD

V7 VAT SHOULD HOT ' e 3. 7O LOOP _ANTENNA CONNECTION
PREFERABLY HAVE 516. GEN. ( L ON SOCKET
ALOW RANGE
ZERO CENTER
| SCALE.

V7‘;ZM N A .TO LOOP ANTENNA CONNECTION
somicrRo ™ i ) " ON SOCKET (CHASSIS GND)
AMMETER AM.

o

TEST CIRCUIT FOR DEMOOULATOR Sl L D) ICRE /ML P EE L

TRANSFORMER ALIGANMENT OUMAD 300 OHM 4w
Wi
HOT s =% MW ——5HOT SIOE- ANTENNA TERMINAL
TEST CIRCUIT FOR FM ALIGNMENT
STo™eEN: 30 4w VALUE OF THIS RESISTOR TO BE
d - OHM ADJUSTED .TO OUTPUT IMPEDANCE:
é/\ 3 OF SIGNAL GENERATOR
BENDIX RADIO GND- - ] . GND. SIDE OR CHASSIS

"G U S, PaT: OFF.

FM. DUMMY ANTENNA




Servicing Notes on 1947-1948 F.M. and Television Receivers
- — FM ALIGNMENT

Rotate gang condenser fully closed and set pointer to reference mark
Trimming screwdriver must 100% insulated A - CW METER METHOD

Generator output - pure RF or amplitude modulated
VTVM must not be AC-DC, or with GND. connected to AC line or through resistor

Gen. |Dummy Gen. To Band Sw. Pointer | Special VTVM
Freq. | Ant. Position Setting |Conditions | Connections

.01 Term. #3 on | FM-Full Short FM [Test socket | ist [F-C40 |Realign several times
mfd gang & counter- | osc.term. lpins #f {+) 2nd IFC42A |to assure max. output
chassis clock- - #5 to & #2 (=) Cy28 Signal may be fed into
wise chassis Low Scale 3rd IF-Cugd |"Test Jack” in st IF
for max.out-{can for prel. align.
put on VTVH lof CuyuA,CY2A & Cy28.

*Center of 8rd. IF-CysB |**Alternate step #|
umper res- {CuyA for max. output)
stors & To zero & step #2 (CyyB for
test sock. reading on |zero) several times
Pin #4 - VTVYM to assure correct
Fig. #2. alignment

106 mc. | Remove Test socket | ***0sc.-Cil |"Rock” tuning control
refer. |short from |pins #1 (+) |RF -C5 Iduring alignment
mark osc. term. (& #2 (- Ant -Cy
5 Low scala for max.out-
syt on VTVM

Approx. l ****Check Calibra-
87 mc = tion

ref. ]
mark .
Approx. *¥¥¥Check Calibra-
90 mc. tion

refer.
mark

Adjust Remarks

* See Fig.  "Test Circuit for FM Alianment".

** A YTVM with a zero center scale is very convenient for use in this alignment step. A50 microammeter may be
used in place of the VIVM, but is not as accurate.

*** The oscillator circuit has been designed to operate on the high freq. side of the incominq' signal. It is
possible to adjust the trimmer (C11) at 106 MC such that the osc. is operating on the "image” or Yow
freq. side of the signal. To check the osc. (Cil) adjustment, set sig. gen. to 84.6 MC, freq. modulated,
dial pointer at 106 MC. If signal is NOT heard, adjustment of ClI is correct, but if signal |§ heard,
osc. trimmer Ci| has been incorrectly adjusted on the "image" frequency. Readjust Cil to other setting
at {06 MC and recheck with gen. freq. at 84.6 MC. Signal MUST NOT be heard with pointer at 106 MC and
sig. gen., freq. modulated, set at 84.6 M.

If calibration is not within reasonable tolerance at these points, the osc. coil inductance must be ad-
justed. If dial pointer reading is on low freq. side, inductance is too low, and turns must be compressed
slightly. If pointer reading is on high freq. side, osc. coil is toc high and coil turns must be spread
slightly.

To check and adjust inductance of ant. and RF coils, tune receiver to 90 MC signal and observe AV(C
reading. Insert iron core end of "tuning wand" into RF coil, at same time rocking tuning control to max.
AVC. If reading increases as wand is inserted, RF coil inductance is too low and turns must be com-
pressed slightly. |f reading decreases, reverse wand and insert metal end into coil, again rocking
tuning control to max. AVC. |f reading decreases, (after iron core check), inductance is properly ad-
justed. If reading increases, inductance is too high and turns must be spread slightly.

Ant coi] is checked and adjusted exactly like RF coil.

SEY POINTER TO THIS MARK
~—~WITH CONDENSER GANG AT
MAXIMUM CAPACITY { FULLY /
CLOSED)

ALIGNMENT REFERENCE POINTS

TUNING SHAFT @




Servicing Notes on 1947-948 F. M. and Television Receivers

Visual Methods FM ALIGNMENT
Band SW. Special Dial VTVM [Oscillo- .
Gen. Freq. | Gen.Mod. %ﬂﬂﬁy Genig?tor Position Codﬁﬁtions Settingl Conn | scope Adjust Remarks
10.7 MC Pure RF .05 | High side |FM-Max, | Short Osc. | =====-= Test WMo conn. |ist IF [Adjust for max-
or mfd | to Term. [CCH. Stator- Socket C40 imum output on
Amplitude %3 Gang | Term. #5 ‘Pins 2nd 1F {low range of
Cond. Low to Chassis #1(+ Cu2A, |VIVM - Realign
side to Gnd. & #2(-) Cu28  |each Cond.
chassis Low 3rd |F |several times to
‘ Scale | Cuua assure max. out-
put.
Signal may be fed
into "test jack"
in Ist IF can
for Prelim.
Alignment of
, . , C4uA, C424 & Cu2B,
Approx. |Freq.Mod. L L r e No con< Connect |3rd IF |*Adjust for max.
0.7 |60 Cy- | nection vert. in- |CuyB symmetrical "S"
Ad just Sweep s put to curve similar
until width ! | { Test to Fig. 5.
Ratio maxe : i 1 Socket - Alternate adjs.
Petector |possible [ i Pins #4 of CyyA & CuyuB
curve (should | 4 Chassis to obtain Max
is cen- {be 200 KC L Gnd. desired curve.
tered Min)
on Horiz
Scope
Sweep
Line ]
106 MC i Btd. |FM Ant. " Remove 106 MC o con- . M **Adjust until
FM erms's ishort from |ref. hect ion Osc. "S" curve is
Fig.u jthru Term #5.  mark Cil centered on
dummy Hor iz. Sweep
i ) scope line.
106 M P W n " (I—— n " L fM RF |Adj.for Max.
| Trimmer |height of "S"
¢5. FM |pattern-"rock"
Ant. tuning control
Trimmer [at same time
¢-4.  |to keep "S"
curve centered
! ) ] on Scope.
97 W " B " n memewam—= JApprox. | ” w—wsme | ***Check Cal-
: 97 MC ibration
; ref.mark
90 M " v " L B . {Approx. | * L ***Check Cal-
! | | g0 MC | ibration
ref.mark
* Some phase shift between the Signal Generator and the scope horizontal sweep may be encountered, resulting

in a double trace pattern, shown in Fig. 6. In some Oscilloscopes, provision is made for connecting this
phase shift directly in the oscilloscope circuit. If so, rotate the "phase shift" control until the curves
coincide as in Fig. 5. If no provision is made in the scope, the connection might be accomplished by in-
serting a condenser of suitable value in series with the signal generator "Synchronized Sweep Voltage"
output. The condenser value will depend upon the amount of phase shift and the horizontal input impedance
of the scope - approximate condenser range .0 to .I mfd. See Fig. 7 for instrument connection diagram.

See **
I calibration is not within tolerance at these noints, the inductance of local FM oscillator coil, RF and
antenna coils must be adjusted.

NOTE: The latter operation is a very delicate and difficult procedure, and must be attempted only by tech-
nicians of considerable high frequency experience.

OSCILLOSCOPE

AR R
aar
RECEIVER
s TEST JACK

—de

FM SIGNAL
GENERATOR

HORZ. SIGNAL NMAY BE TAXEN FROM
SOWER LINE FAEQUENCY (F SIGNAL

v
GENERATOR DOES MOT HAVE & NG =
ST OUTPUT L

—
LL

Fig. 7
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TERMINAL |
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| INTERMEDIATE FAZO BROADCAST
BAND- ¢33KC FPEQ MOINLATED- 10 7MG.




Seicing Notes on 1947-1948 F. M. and Televsion Rceirs
ALIGNMENT CHART

with

Signal Generator Output Position of
secloel T £Bi
ment n- n ointer

Fre- . Range
erator Series To or
quence quencyl Switeh |y, Cond.

Adjust

Type of

Selectivity

Curve

Remarke

1 | AM| 485
ke

100
mmf.

Mixer Grid
6SH7

Open

A&B

Single
Peak

.} See Note 1

1400
ke.

100
mmf.

Stator Plates,
Ant. Section
of Var. Cond.

AM | 1400 ke.

ke.

Loop
Primary

1400 ke.

et See Notes i:and 2 .

wove ! See Note 1.

10.7
me.

30
mmf.

2nd LF. Grid
6SH7

‘FM Closed

FM | . Closed

- See Notes 1,3,4.5 & 6.

5 | PM | 109 | 30 |istLF. Grid F ~\‘ | See Notes 3, 5 & 6.
me. | mmf. 6SGT

6 | PM | 107| 30 | FM Ant. | FM | Closed G R .| See Notes 3, 5 & 6.
me. | mmf. | Terminals }

98.0
me.

*18

F.M. Ant.
Terminals

bt

Peak

See Notes 7 & 9

8 | Disconnect Generator. Conmect Field
Strength Meter.*

FM 92 me.

Adjust for null point. See
Note 8.

If Trimmer (J) in Step 8 is turned more than 1 turn, repeat Step 7.

Repeat Step 8 if Step 9 was necessary.

11 | FM | 98.0

me,

A S

N

*78
ohm
Dumrn;

1.  All Amplitude Modulated input signals are modulated 309, at 400 cycles with the High side of the signal
generator connected to receiver as indicated in the alignment chart. Connect the low side of signal genera-
tor thru a 0.1 mfd condenser to the receiver chassis.
Receiver should tune thru peaks at 540 and 1600 ke.

Sweep generator alignment. (For 10.7 me. I.F. alignment use approximately 450 kc. sweep width).

F.M. Ant.
Terminals

M 98 me.

Sweep generator output 0.1 to 1 volt R. M. S.

Capyright 1947, CROSLEY Division—AVCO Manufacturing Corporation

K

Connect high side of scope to discriminator transformer terminal at shielded lead wire junction. Connect
low side of scope to the receiver chassis.

Align for maximum peak amplitude. Peak separations should be 150 to 170 ke.
Disconnect scope.  Connect output meter to voice coil (3.2 ohms).

It is important that the radiation balance trimmer be adjusted to the null point for proper operatiorn of
the Frequency Modulation band. To check the null point, connect a Field Strength Meter across the
F.M. antenna primary trimmer.

9. (a) With the F.M. signal generator set to 98.0 megacycles, feed a signal, modulated with 400 cycles at
30%, to the receiver as indicated in the alignment chart. Shunt the antenna primary trimmer with a

10 ohm carbon resistor and adjust trimmer (H) for maximum output.

(b) Place the 10 ohm carbon resistor across the F.M. antenna secondary trimmer and adjust trimmer (I)
for maximum output. Remove 10 ohm carbon resistor from secondary trimmer.

Adjust for maximum out-

put,




Servicing Notes on 1947-1948 F. M. and Television Receivers

REPLACEMENT PARTS LIST—MODELS 88TA, 88TC
Figures in first column correspond to figures in Schematic

Diagram

I&‘:‘ Part No. Deseription
1 |AC-137783 Transformer Assy., Antenna (F.M.)
2 |AC-138819 Transformer Assy., 1st LF.
3 |AC-139094 Transformer Assy., 2nd L.F.
4 |AC-139077 Transformer Assy., Discriminator
5 |AW-138924 Coil Assy., Oscillator (Broadcast)
6 |AW-138960 Coil Assy., Oscillator Mixer Coupling
7 |AW-138978 Choke Assy., Plate (F.M. Osc.)
8 |AW-139056 Condenser Assy., .01 mfd.,200 v., (shielded)
9A |AW-136720 Choke, R.F. Heater | Assy
9B Choke, R.F, Heater [ :
10 |AB-139118 Loop and Support Assy., Antenna
11 sart og %tem % (éoi{ Assy.
12A | Part of Item oi : )
12B Coil}Two Section Assy.
13 |AD-138246 Speaker
14A | C-139028 Condenser, Variable} Two
14B Condenser, Variable| Section
15 {B-137364 Transformer, Output
16A | B-137781 Control, Volume (1 megohm)} s
16B Switch, Power Y-
39368-18 Control, Volume
* :139370-2 Shaft, Plug, in
~ ]39369-1 Switch, Power
17 |B-137782 Control, Tone (2 megohm)
+ 139368-11 Control, Tone
18A | B-137976 Condenser, 50 mfd., 200 v.| Four
18B Condenser, 50 mfd., 200 v. ;Section
18C Condenser, 50 mfd., 150 v. |Elect.
18D Condenser, 20 mfd., 25 v. | Filter
19 {B-137986 Switch, Band Change
20 | W-48858 Bulb (Dial), Type 47, 6.3 v., .15 amp.
21 |39012-70 Iron Core, F.M. Oscillator Coil
22 | AB-138971 Interlock Assy.
23 | C-132300-6 Cable and Plug Assy., Power
25 | W-137143 Transmission Line, 75 ohm
26 | W-139286 Coil, Oscillator (F.M.)
27 139373-9 Resistor, 47 ohm, 14 w.
28 139373-93 Resistor, 1.2 megohm, 15 w.
29 |39373-143 Resistor, 1000 ohm, 1 w.
30 |39373-16 Resistor, 150 ohm, 4 w.
31 |39373-33 Resistor, 1000 ohm, 14 w.
32 |39373-33 Resistor, 1000 ohm, 4% w.
33 |39373-33 Resistor, 1000 ohm, 45 w.
34 139373-33 Resistor, 1000 ohm, 15 w.
35 |39373-33 Resistor, 1000 ohm, 15 w.
37 |39373-54 Resistor, 10,000 ohm, %5 w.
38 | 39373-54 Resistor, 10,000 ohm, ¥4 w.
39 |39373-64 Resistor, 33,000 ohm, 14 w.
40 | Part of Item 3| Resistor, 47,000-ohm, 15 w.
41 | 39373-67 Resistor, 47,000 ohm, 13 w.
42 | Part of Item 4| Resistor, 100,000 ohm, 5 w.
43 | Part of Item 4| Resistor, 100,000 ohm, 15 w.
44 | Part of Item 4| Resistor, 100,000 ohm, 15 w.
46 |39373-84 Resistor, 330,000 ohm, 14 w.
47 |39373-87 Resistor, 470,000 ohm, 14 w.
48 | 39373-92 Resistor, 1 megohm, }4 w.

49

109

39373-92 Resistor, 1 megohm, 5 w.

39373-97 Resistor, 2.2 megohm, 15 w.

39373-102 Resistor, 4.7 megohm, 15 w.

‘W-139036 Resistor, 80 ohm (Wire Wound) } Two
Registor, 18 ohm (Wire Wound) [Section

39001-17 Condenser, .05 mfd., 600 v., paper

39001-17 Condenser, .05 mfd., 600 v., paper

39001-13 Condenser, .01 mfd., 600 v., paper

39001-13 Condenser, .01 mfd., 600 v., paper

39001-13 Condenser, .01 mfd., 600 v., paper

39001-13 Condenser, .01 mfd., 600 v., paper

39001-17 Condenser, .05 mfd., 600 v., paper

39001-17 Condenser, .05 mfd., 600 v., paper

39001-17 Condenser, .06 mfd., 600 v., paper

39001-19 Condenser, .1 mfd., 600 v., paper

$9001-76 Condenser, .003 mid., 600 v., paper

39001-80 Condenser, .02 mfd., 600 v., paper

Part of Item 3| Condenser, 100 mmf., 300 v., ceramic

Part of Item 3| Condenser, 100 mmf., 300 v, ceramic

Part of Item 2| Condenser, 100 mmf., 300 v., ceramic

C-137727-8 Condenser, 1000 mmf., 300 v., ceramic

C-137727-8 Condenser, 1000 mm{., 300 v., ceramic

C-137727-8 Condenser, 1000 mmf{., 300 v., ceramic

C-137727-8 Condenser, 1000 mm{., 300 v., ceramic

C-137727-8 Condenser, 1000 mm{., 300 v., ceramic

Part of Item 4 | Condenser, 1000 mmf., 300 v., ceramic

C-137727-8 Condenser, 1000 mmf{., 300 v., ceramic

C-137727-8 Condenser, 1000 mmf{., 300 v., ceramic

Part of Item 10| Condenser, 1000 mm{., 300 v., ceramic

C-137727-19 | Condenser, 39 mmf., 300 v., ceramic

Part of Item 4 | Condenser, 50 mmf{., 500 v., ceramic

C-137727-24 | Condenser, 180 mmf{., 500 v., ceramic

C-137727-28 | Condenser, 51 mmf., 500 v., ceramic

C-137727-37 | Condenser, 10 mmf., 300 v., ceramic

Part of Item 4 | Condenser, 10 mmf., 300 v., ceramic

B-137499-5 Condenser, 500 mmf., 300 v., silver mica

Part of Item 6 | Condenser, 3.3 mmf., 500 v.

W-139285 . Condenser, 52 mmf., ceramic.

W-138268 Condenser, Trimmer

C-136327-29 | Condenser, Trimmer

Part of Item 1 | Condenser, Trimmer

Part of Item 1 | Condenser, Trimmer

Part of Item 2 | Condenser, Trimmer

Part of Item 2 | Condenser, Trimmer

Part of Item 3 | Condenser, Trimmer

Part of Item 3 | Condenser, Trimmer

Part of Item 2 | Condenser, Trimmer

Part of Item 2 | Condenser, Trimmer

Part of Item 3 | Condenser, Trimmer

Part of Item 3 | Condenser, Trimmer

Part of Item 4 | Condenser, Trimmer

Part of Item 4 | Condenser, Trimmer

Part of Item 6 | Resistor, 47,000 ohm, 15 w.

39001-11 Condenser, .005 mfd., 600 v., paper

39373-74 Resistor, 100,000 ohm, !4 w.

C-137727-8 Condenser, 1000 mmf., 300 v., ceramic

39373-92 Resistor, 1 megohm, 4 w.

39373-92 Resistor, 1 megohm, 14 w.

Part of Item 10| Resistor, 1 megohm, 15 w.

SOCKET VOLTAGE CHART

NOTES:

| BOTTQM VIEW OF TUBE SOCKETS.

2 MEASURE VOLTAGE WITN AN ELECTAONIC VOLTMETER
FROM SOCKET LUG TO CNASEIS.

3.ALL VOLTAGES ARE THE SAME FOR SC. & FM. EXCEPT
WNERE MARXED WITN DELTA (A}, THIS IS TNF VOLTAGE
WITH BAND SWITCH IN THE FN. POSITION

4 LINE VOLTAGE 117V 60~

5.NC+ NO CORNECTION

6. WJs WIRIKG JUNCTION

7.8 +AC. VOLTAGE

6.SOCKET VOLTAGE TOLERANGE 10%

o

[AVERAG
BARDADCAST BAND-4VOLTS
* 2 YOLTS

£M. ANT SEC.
RCIC 2] B

SC. GRID VOLT.

#M. BAND

IS |-F. AMPLIFIER
Q

AM.DECTECTOR & AVC
FM. 2% |-F AMPL.

20

FM. DISCRIMINATOR




Model: 87CQ and Revised Models: 86CR, 86CS

Pages 21 to 28,

TYPE: Eight-tube, three-band, Superheterodyne.

FREQUENCY RANGE: Standard American Broad-
cast Band: 540 to 1600 ke. (Selector Switch to AM
position).

Short-wave Band: 9.45 to 11.9 me. (Selector switch
at SW position).

Frequency Modulated Band: 88.1 to 107.9 me.,
Channel 201 to 300 (Selector Switch at FM position).

IiNTERMEDIATE FREQUENCY: Standard Ameri-
can Broadcast Band and Short-wave Band: 5825
and 167.5 ke.

Servicing Notes on 1947-1948 F. . an

CGROSLEY

NOTE: Models 87CQ, 86CR, 86CS, use the Model “K” Automatic Record Changer.

Ao ;f:)‘: ; e

elevision Receivers

Model 86CR—Walnut Cabinet
;,;‘ddeu%s'

odel 86CS—Mahogany Cabinet
Model 87CQ with doors. No albums.

Frequency Modulation Band: 10.7 me.

POWER SUPPLY: 60 cycle a.c. only.
VOLTAGE RATING: 105-125 volts.

POWER CONSUMPTION: 85 watts maximum at
normal power supply voltage (117 volts), 20 watts
additional for record changer.

POWER OUTPUT: 8 watts maximum at 3.2 ohm
load.

DISCRININATOR
TRANS. 10.7 WC

|.F.AMPLIFIER A.H.
2nd I.F‘AAPL.Fdﬁ.
0

RECTIFFER
300

F.M.DETECTOR
9 3

Bottom View of Sockets,

2. Yoltage measared from socket
lugs to chasaia.

3. Voitage memauvred with an
Electronic Yoltmeter.

4. Yoltage measured with switch in
AM. poaition except where marked
withd .

5.A :Band Swetch in FM posttion.

$.49 Wiring Junction.

7.#C No connection.

8. ° A.C. Yoltage.

§. All voltages measwred st nominasl
aperating veltage 117 velts-60 cycle

?. Socket Voltage tolerance 10%.

. 8 in.circles reter to symooi numbers
on_schema! ing,

tiC draw
st OSCILLATOR GRID VOLTS
BANj FREQUENCY | ¥OLTS
A Minimum -8.2
W Minimum -2.
FH Hinimum -3.

20’ |.F.TRANS.A.M.

“Tod AW WINER ]
Ist I.F. TRANSFORMERS

nd | .F.T.~F.. Ist {.F. AMPL.F.M
0 0ol ] L 5825 KT - 10.7 W o7
N " !5 TV 109 o el
SEC. A03.} 255 ) | LINK_ADJST, | | _ADJUSTUEN ‘I
[
1® RIO) !
Y [
1.5 K¢ | 5825 KC Sec. P 5825 XC Pri. |
I Sec. Adj. % } IRLMER A i hid] A }
I
Eé’ [had! I
gt ™ < - B ruicm - ! 0y .l'

) PR Seaocwm” T -
FoH. HITER

lat.0SC.COIL
BC. AND 5.W,

gl
Eoaae

__________ SHO/ING TERMT. NO'S .
N

’
(@ s.w.glgc.coﬂz ADJ.

) s
i

®

@Al FoHANT.TRpiS.
| BC.0SC.CORE ADJ. SEC. TRINER
S L & LM ANT, TRAKS.
1st & 2nd OSC.A.M. PRi. TRIMMER

OSCILLATOR F.H.
)

a5

[©] ®

S0 MNT. SEC.
TRIMMER

Copyright 1947. CROSLEY Division—~AVCO Manufacturing Corporation

SOCKET VOLTAGE CHART SHOWING BOTTOM ALIGNMENT ADJUSTMENTS




Signal Generators:

1. Amplitude Modulated Signal Generator with 400 cycle modulated signal to cover 167.5 ke. to 108 me.

2. Frequency Modulated Signal Generator to cover 87 to 108 me., with 'sweep to cover 10 to 30 ke. on narrow
band and 450 ke. on wide band (Scope alighment only). i

Cathode ‘Ray Oscillograph (Scope alignment only).
Meters:
1. Suitable Output Meter.

2. Field Strength Meter (Fig. 1). This meter may consist of a D.C. 100 microampere (full scale) meter, shunted

by a 1000 mmf. mica by-pass condenser; a crystal
rectifier connected in series with the meter and a
five foot, 75 ohm twisted, pair of leads. The open
ends of the leads are connected to the dipole
antenna terminals. Connect condenser directly
across meter terminals, and crystal directly to one
terminal of meter. Keep connecting leads as short as
posstble.

Dummy Antennas:
1. 78 ohm Dummy Antenna (Fig. 2).

2. Dummy Loop Antenna (Fig. 3) is used to replace
“Signal Web’”’ antenna, when chassis is removed
from cabinet.

Condensers:
1. 0.1 mfd. Condenser.
2. 30 mmf..Condenser.

Shunts:

1. 5000 ohm carbon Resistor in series with a 0.1 mfd. Condenser.
2. Hairpin Shorting Shunt composed of two inches of No. 14 bare tinned copper wire.

Servicing Notes on 1947-1948 F. M. and Television Receivers
ALIGNMENT EQUIPMENT
The following equipment is used as indicated in the alignment charts and alighment notes:

5 FOOT 75 OHM
TWISTED PAIR

GERMANIUM RECTIFIER
CRYSTAL | ) 9
lolua
1000, , mmf.

Fig. 1

TO DIPOLE ANT.
TERMINALS

F. M. SIGNAL —— DIPOLE ANT.
GENERATOR CARBON RESISTORS TERMINALS
TERMINALS 39 OHM
Fig. 2

HIGH SIDE OF @& —@ LOOP
GENERATOR THRU | e TERMINAL
30uuf GAP. :

70 uh.

mmf
GROUND SIDE OF
GENERATOR & & GROUND
Fig. 3

""f Jlfl

Chassis top and

%@@gr

back view show-
ing location of
tubes and top
alignment ad-
justments.

e, su | QI o |
Lnitir e Toaé s, TS

T

xAONO

rover
FRANSFORUEN

AT Rl

L el
o

oTE:
SEE SOCREY YOLTAGE BRAWIRG %0. §-13/952
FOR SOTTON OF CRASSIS ALIGIMENT ADJUSTHERTS.

__Tonna gomtao,



Servicing Notes on 1947-1948 F. M. and Television Receivers

Turn the tuning condenser to full mesh, against stop, and set the dial pointer to the reference point which is
to the left of Channel 200 on the dial.

Set tone control knob to the treble position, (extreme right)-
When output meter is used, connect across voice. coil: (3.2 ohms).

Feed an R. F. signal modulated 80%, at 400 cycles to the receiver as indicated on the alignment chart
When F. M. signal generator is used, a 309, modulated signal is equal to 22.5 kilocycles deviation.
Turn volume control knob to maximum clockwise position and adjust signal generator output to produce

a noticeable output meter reading, (approx. 500 mw.) Keep signal generator output as low as possible to
prevent excessive AVC action in the receiver.

A. M. Signal Generator Output | Position of ALIGNMENT CHART (Output Meter Method)
Dial ‘
Align- In Series Range | Pointer Osc. , Remarks
ment |Frequency| with To | Switch or Adjust Frequency | (Alignment notes begin on page ZE)
Sequence) i Var.Cond.
T Ti675%e |01mid [2nd LF. Grid | SW | Opem | 2ndLF. | See Note 1
6SG7 (B) ) Trans. (8)
2 167.5 ke. | 0.1 mid. | 1st L. F. Grid | SW Open 1st I. F. See Note 2
) 6SGT7 (A) Trans. (4)
3 10.7 me. |80 mmf. | 2nd I F. Grid | FM | Open | Discriminator See Note 3
GSG7' B) Trans. (5)
4 10,7 me. | 30 mmf{. | 1st I. F. Grid FM Open |2nd I. F. 10.7 mc. See Note 4
6SGT (A) - ; Trans. (4) )
5 | 10.7mo. |80 mmf. | SeeNote5 | FM | Open |1stI.F.107me | See Note 6

Trans. (2) & (3)

*Link Coupling| _ T
6 5825 ke. | 30 mmf. | on 10.7 mc. sSW Open 5825 ke. I. F. 167.5 ke. | See Note 6—*The short lead

v I.F. No. 2 Trans. (3) 1 Above | between Transformers No. 2 & 3
7 5825 ke. | 30 mmf, 6ACT SW | Open 5825 ke. I F. | 167.6 ke. | See Note 7
Grid Trans. 2) Above
, ) 4 F. M. Osc. Core )
8 100 me, | *78 ohm | F. M. Dipole | FM { Channel ; F. M. Ant. Trims. | 10.7 me. | See Note 8—*See “Dummy
] Dummy Terminals 260.5 Sec. & Prim. Above | Antennas (1)

9 97.9 me. | *18 ohm | F. M. Dipole | FM | Channel | F. M. Osc. Core | 10.7 me. | See Note 9—*See “Dummy '
Dummy Terminals 250 : Above | Antennas (1) ”

T Disconnect Generator FM | Channel | Radiation Bal. *See Note 10— *See “Field Strength
*Connect Field Strength Meter 215 Trimmer Meter”
11 *3.6 me. | 30 mmf. One F. M. swW 9.6 me. S. W. Oscillator | 5826 ke. [*Disconnect Field Strength Meter
Ant. Term. Series Padder Above | Connect Signal Generator. See
; =, ) Note 11
12 | 11.8me | 30mmf.| OneF. M. | SW |11.8me | S. W.Osc.Core | 5825 ke. | See Note 12
Ant. Term. Above ]
13 | 10.7me.| 80mmf.| OneF.M. | SW | 10.7mc.| S. W. Ant. Prim. See Note 13
Ant. Term. ) & Sec. Padder
14 10.7 mc, | 30 mmf. OneF.M. | FM | 10.7me.|{ S.W. Primary See Note 14
Ant. Term. ‘ (10.7 me. Trap) o
) ] *HI. Side AM Closed B. C. Oscillator | 5826 ke. [*See Note 16—See “Dummy
15 535 ke, | 80 mmf.] of Dummy Series Padder Above | Antennas (2)”
Loop Ant. )
‘ HL Side ‘ '
16 1520 ke. | 30 mmf. | of Dummy AM Obpen B. C. Osc. Core | 6825 ke, | See Note 16
Loop Ant. , Above
HI. Side o )
17 1400 ke. | 30 mmi.| of Dummy AM | 1400 ke.|! B. C. Antenna See Note 17
~ Loop Ant. Trimmer
] HI. Side 1
18 600 ke. | 80 mmi.| of Dummy AM | 600 ke. B. C. Antenna See Note 18
Loop Ant. | [ Core*
) HI. Side
19 5825 ke.| 30 mmf.{ of Dummy AM | 1400 ke, B. C. Wave See. Note 19
] Loop Ant. ; Trap Trim. ]

20 | 600 ke. | See Note 20

*Refer to remarks (with corresponding asterisk) in last column.
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Servicing Notes on 1947-1948 F. M. and Television Receivers
ALIGNMENT NOTES (Output Meter Method)

Use the following notes in conjunction with ALIGNMENT CHART, TOP AND BACK VIEW;
SOCKET VOLTAGE CHART, and SCHEMATIC DIAGRAM. Reference numbers of
parts correspond to item numbers in Parts List.

1. (a) Place Shunt from lirk, between transformers (5) and (8), to ground See “Shunts y Adjust
secondary (top) for maximum output.

(b) Connect the Shunt from diode plate (pin No. 4) of 6SQT tube socket to the shielded lead junction on
transformer (8). Adjust primary (bottom) for maximum output. Remove Shunt.

. ‘(a) Place Shunt from plate of the 6SG7 tube socket (A) to the transformer side of 2200 ohm resistor (106),
See “Shunts (1), Adjust seeondary (bottom) for maximum output.

(b) Connect the Shunt from grid of the 6SG7 tube socket (B) to Transformer side of 68,000 ohm resistor
(109). Adjust primary (top) for maximum output. Remove Shunt.

. (a) Adjust seecondary (bottom) core for null point.

(b) Tune Signal Generator for maximum Output Meter reading, approximately 75 to 100 ke. off the null
point obtained in 3 (a), and note reading.

(c) Tune Signal Generator to the opposite side of the null point for maximum reading on the Output Meter.
Note this reading. If the two readings are not equal, adjust primary (top) core until equal readings
are obtained.

. (a) Set Signal Generator to peak on high side of 10.7 me, and adjust primary (top) and secondary (bottom)
for maximum output. Note meter reading.

(b) Set Signal Generator to peak on low side of 10.7 me. and note reading. If necessary, readjust primary
(top) and secondary (bottom), slightly, until Output Meter readings and frequency spacing are equal
on both sides of the 10.7 mec. null point.

. (a) Connect Signal Generator output in series with a 30 mmf. condenser to either lug of the F. M. antenna
transformer primary Trimmer (60). Connect Signal Generator ground to the receiver chassis at a point
close to the trimmer. Keep lead lengths to a minimum and do not drape shielded cable, from Signal
Generator output, near under side of chassis.

(b) Set Signal Generator to peak on high side of 10.7 me. and adjust 10.7 me. primary (bottom) of trans-
former (2). Adjust 10.7 mc. seeondary (top) of transformer (3). These two adjustments should be
adjusted for maximum output. Note reading on Output Meter.

(¢) Set Signal Generator to peak on low side of 10.7 me. and note Qutput Meter reading. If meter readings
obtained on the peaks on both sides of 10.7 mc. are not equal, readjust the 10.7 mc. primary of trans-
former (2), and the 10.7 me. secondary of transformer (3). The peaks should appear approximately
80 ke. on each side of 10.7 mec.

. (a) Set Signal Generator frequency control for maximum output. Adjust 5825 ke. secondary Trimmer and
secondary link adjustment, on bottom of transformer (3), for maximum output.

7. (a) Adjust 5825 ke. primary trimmer (bottom) and 5825 kec. primary link adjustment (top) of transformer
(2) for maximum output.

. (a) Adjust F. M. oscillator core (131), on top of chassis, to midway position.

(b) Preset F. M. radiation balarice adjustment (57), on top of chassis, to approximately two turns from
the closed position.

(¢) Short circuit F. M. antenna primary trimmer (60), located on bottom of chassis, with Hairpin Shorting
Shunt See “Shunts (2),”

(d) Adjust F. M. antenna secondary trimmer (58), on bottom of chassis, for maximum output.

(e) Transfer Shorting Shunt to F. M. antenna secondary Trimmer (58) and adjust F. M. antenna. primary
Trimmer (60) for maximum output.
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(f) Remove Shorting Shunt.

rvicin

9. (a) Adjust F. M. oscillator core (131), slowly, until 97.9 me. signal is tuned in. Receiver should tune thru
87.9 and 107.9 me. signal (channel 200 and 300).

‘ | 10. (a) Connect Field Strength Meter to dipole antenna terminals, on back of chassis.

(b) Adjust F. M. radiation balance trimmer (57), on top of chassis, to null point. If it is necessary to move
this trimmer more than a quarter turn, repeat steps 8 and 10.

Alternate Method :—Connect a D.C. Vacumn Tube Voltmeter to No. 1 lug of 7F8 tube socket and adjust F. M.
radiation balance trimmer for maximum grid volt reading.

11. (a) Set Signal Generator to 9.6 mc. modulated 30% at 400 cycles.
(b) Turn volume control to maximum.

(¢) Adjust short-wave series padder (55), on top of chassis, for maximum output.

12. (a) Adjust short-wave oscillator core, on bottom of chassis, for maximum output. Repeat steps 11 and 12
until dial tracks at 9.6 and 11.8 me.

8. (a) Shunt short-wave antenna primary padder (51), (lug connected to coil) to chassis with a Shorting Clip.
(b) Increase Signal Generator output if necessary.

(¢) Adjust short-wave antenna secondary trimmer (59), for maximum output, while rocking variable
condenser.

{d) Transfer the Shorting Clip to across the short-wave antenna secondary trimmer (59).

(e) Adjust short-wave antenna primary padder (51), for maximum output, while rocking variable conden-
ser.

(f) Remove Shorting Clip.

4. (a) Connect Field Strength Meter from Signal Generator side of 30 mmf{. condenser to chassis.

(b) Increase or decrease Signal Generator output until Field Strength Meter reads between 10 and 15
microamperes.

(¢) Adjust short-wave antenna primary padder (51), for lowest reading on Field Strength Meter. Make
this adjustment slowly, otherwise the dip may be passed unnoticed when a highly damped meter is used.

(d) Disconnect Field Strength Meter.

Alternate Method :—After the receiver is installed in cabinet, turn band switch to F. M. position and tune in an
F. M. station. If a 10.7 ke. signal (indicated by a whistle or code) is heard in the speaker, adjust the short-wave
antenna primary (51) until the interferring signal disappears or is minimized. Make this adjustment slowly.

15. (a) Connect Dummy Loop Antenna to Signal Web Antenna terminal ahd to ground terminal (See “Dummy
Antennas (2).”

(b) Preset broadeast antenna wave trap (85), on top of chassis, to approximately two turns from the closed
position.

(¢) Adjust broadcast oscillator series padder (56), on top of chassis, for maximum output.

16. (a) Adjust broadcast oscillator core, on bottom of chassis, for maximum output.

(b) Repeat steps 15 to 16 until frequency shift stops.

17, (a) Adjust broadcast antenna trimmer, on top of variable condenser, for maximum output.

18. (a) Adjust broadcast antenna core (132), on top of chassis, for maximum output while rocking variable

condenser.
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| 19. (a) Set dial pointer to approximately 1400 ke. and retune Signal Generator to maximum output.

. (b) Adjust Signal Generator output to approximately midseale reading on the Output Meter.

(¢) Adjust broadcast antenna wave trap trimmer (85), for lowest reading on Output Meter.

(e) All Air Trimmers should be locked in position by applying a drop of household cement on the screw
threads.

20. (a) After the receiver is placed in cabinet and all connections are made for normal operation, readjust the
broadeast antenna core for maximum output at 600 ke.

ALIGNMENT CHART (Scope Method)

Signal Generator Output Position of
Align-| Type Type of Ose.
ment | Gen- Dial Selectivity | Fre- |
Se~ lerator| Fre- In To Range| Pointer Adjust Curve quency Remarks
quence quency| Series Switch or
with Var. Cond.
2nd I. F. Flat or
1 |F.M.| 16756 0.1 [2nd I F.Grid| SW Open Trans. (8), Double | See Notes 1(a) & 2(a)
ke. mid. 63G7 (B) 1 Top & Bottom Peak
1st I. F. 109, Double
2 |F.M.| 1875 0.1 |1stI. F.Grid| SW Open Trans.- (4), Peak i .| See Notes 1(a) & 2(a)
ke. | mfd.| 6SGT7(A) Bottom & Top /x\
Discriminator Adjust *Disconnect F. M. Signal [
8 L 10.7 30 |1st I. F. Grid;] FM Open Trans. (6), for null | . | Generator and Scope :
A.M.! me. | mmf.| 6SG7 (A) Bottom point See Note 5.
Discriminator *Disconnect A. M. Signal .
4 ! 10.7 30 |1st I F. Grid| FM Open Trans. (5), - | Generator and Output
F.M.| me. | mmi| 68G7(A) Top Meter
See Notes 1(b), 2(b), & 3 B
2nd I. F., 10.7 me.,| See Notes 1(b), 2(b), & 4 &
5 |F.M.,| 10.7 3¢ |1stI. F. Gridf FM Open Trans. (4), /\/ . Readjust, slightly, dis-
me. | mmi.] 68SG7 (A) v Top & Bottom criminator primary (Top).
See Notes 1(b), 2(b), & 4
6 |F.M.] 107 30 Grid.of FM Open 1st I. ¥, 10.7 mc,, Adjust Trans. (2) bottom.
me. | mmi. BACT Trans. (2) & (3) Adjust Trans. (3) Top
7 | A. M.| Use Alignment Chart on page 4. Begin with sequence No. 6 and continue thru to sequence No. 19, inclusive.

*Refer to Remarks (with corresponding asterisk) in last colu:im.

1. (a) Sweep align (Use approximately 20 to 30 ke. to sweep).
(b) Sweep align (Use approximately 450 ke. to sweep)..
2. (a) For 167.5 ke.; connect Scope to terminal No. 8 on the rear plate section of band change switch.
() For 10.7 me.; connect Scope, thru a 100,000 ohm resistor, to lug No. 6 of 6H6 tube socket.
3. Sweep Generator output 100,000 to 200,000 microvolts.
Scope Adjustment remains. Reduce Sweep input.

5, Connect Output Meter across voice coil. Feed an R. F. signal, calibrated at 10.7 me. and modulated
309, at 400 cycles, to the receiver as indicated.

Cross index between channel calibrations on the dial and frequency in megacycles follow:

Channel No. Frequency in Megacycles Channel No. Frequency in Megacycles
200 87.9 255 8.9
205 88.9 260 99.9
210 89.9 265 100.9
215 90.9 270 101.9
220 91.9 275 102.9
225 92.9 280 1039
230 93.9 285 104.9
235 94.9 290 105.9
240 95.9 295 106.9
245 96.9 300

9
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Servicing Notes on 1947-1948 F. M. and Television Receivers
PARTS LIST—MODEL 87CQ AND REVISED MODELS 86CR, 86CS

Figures in first column correspond to figures in Schematic Diagram

Part No.

Description

AC-136171
AC-136264

AC-136081

AC-136276
AC-136260
AC-136509
AC-136261
AW-136511
AB-136444

‘W-136179
39001-17
B-137028

B-135336
C-135946

C-136161
B-135783

39368-22
39370-2
B-135784

W-48858
W-48858
C-132300-2
39001-7
39001-13
39001-11
39001-11
39001-11
39001-11
39001-11
39001-11
39001-11
39001-11
39001-11
39001-11
39001-13
39001-13
39001-17
39001-17
39001-76
C-137219-1
Part of Item #2
Part of Item #3
‘W-136964

W-136964
‘W-136964

Part of Item #1
Part of Item #10
Part of Item #1
Part of Item #2

Part of Item #3
Part of Item #4
Part of Item #4
Part of Item #8
Part of Item #2
Part of Item #3
Part of Item #5
Part of Item #5
Part of Item #5
B-226638-39

Part of Item #8
GC-210685-182
Part of Item #8
Part of Item #5
Part of Item #4

Item
Ne.

Part No.

Description

Transformer Assy. (F. M. Antenna)
Transformer, 10.7 mc. and 5.825 me.
I.F. (A)
Transformer, 10.7 mc. and 5.825 me.
I.F. (B)
Transformer, 10.7 mec. and 167.5 ke. I. F.
Transformer, 10.7 me. Discriminator
Coil Assy., 1st Oscillator (B. C. & S. W.)
Transformer, 167.5 ke., Diode
Coil, Antenna (B. C.)
Coil Assy., Antenna (S. W.)
Coil, F. M. Oscillator
Condenser, .05 mfd., 600 v., paper
Condenser, 20 mfd., 400 v.}Four
Condenser, 30 mfd., 350 v.|Section
Condenser, 20 mfd., 300 v.(Elect.
Condenser, 20 mfd., 25 v.]Filter
Transformer, Power
Condenser, Variable| Two
Condenser, Variable/Section
Switch; Band Change
Control, Volume (3 megohm,
720,000 ohm)
Control (Volume)
%haft (Knﬁlrled Plug-in)
ontrol, Tone
Switch, Power}Assembly
Bulb (Dial), Type 47, 6.3 v.,
Bulb (Dial), Type 47, 6.3 v.,
Cable and Plug Assy., Power
Condenser, .001 mfd., 600 v., paper
Condenser, .01 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .005 mfd., 600 v., paper
Condenser, .01 mfd., 600 v., paper
Condenser, .01 mfd., 600 v., paper
Condenser, .06 mfd., 600 v., paper
Condenser, .05 mfd., 600 v., paper
Condenser, .003 mfd., 600 v., paper
Condenser, Trimmer (S. W. Ant. Prim.)
Condenser, Trimmer (5.825 mc. Prim.)
Condenser, Trimmer (5.825 mec. Sec.)
Condenser, Air Trimmer (S. W. Osc,
Series Padder)
Condenser, Air Trimmer (B. C. Osc.
Series Padder)
Condenser, Air Trimmer (F. M. Radia-
tion Balance)
Condenser, Trimmer (F. M. Ant. Sec.)
Condenser, Trimmer (S. W. Ant. Sec.)
Condenser, Trimmer (F. M. Ant. Prim.)
Condenser, 82 mmf., 300 v., ceramic

Condenser, 68 mmf{., 300 v., ceramic
Condenser, 470 mm{., 300 v., silver mica
Condenser, 470 mmf., 300 v., silver mica
Condenser, 470 mmf., 300 v., silver mica
Condenser, 150 mmf., 500 v., silver mica
Condenser, 150 mmf., 500 v., silver mica
Condenser, 150 mmf., 500 v., silver mica
Condenser, 150 mmf{., 500 v., silver mica
Condenser, 62 mmf., 500 v., ceramie
Condenser, 120 mmf{., 300 v., céramic
Condenser, 1000 mmf 500 v., silver mica
Condenser, 100 mmf., 500 v., miea
Condenser, 100 mmf., 500 v., mica
Condenser, 12 mmf{., 300 v., ceramic
Condenser, 33 mmf., 500 v., ceramic

Tap

.15 amp.
.15 amp.

81
83

Part of Item #4
B-226638-49
C—137219-{3

B-226638-27
B-226638-51

1 B-226638-52

GC-210685-183
B-226638-35
Part of Item #3
Part of Item #1
39373-87
39373-87
39373-69
39373-94
39373-67
39373-15
39373-75
39373-129
39373-74
39373-74
39373-74
39373-80
39373-40
39373-40
3937340
39373-90
39373-71

Part of Item #8
39373-92
39373-92

Part of Item #1
39001-17
39373-67
39373-62
39373-60
B-226638-59
‘W-137021

39373-107
C-135974

AW-136911
39019-3
W-137143
W-137143
39001-17
39001-7
B-226638-49
39012-59
39012-60
W-136998
W-137213 1
B-138131-2
39001-11
39373-170
39373-60
W-138531
B-138774
W-137398-6
39373-92
Part of Item #1
C-138717
AB-138935
C-137173
C-137236
AC-136204
AC-139380
(-136222
R-137010
R-138491
R-138569
W-136201
W-131154-1

Condenser, 33 mmf., 500 v., ceramic
Condenser, 10 mmf., 300 v., ceramic
Condenser, Trimmer (B. C. Ant. Wave
Trap)
Condenser 82 mmf., 500 v., ceramic
Condenser, 39 mmf 300 v., ceramic
Condenser, 91 mmf,, 300 v, , ceramic
Condenser, 50 mmf., 500 v., mica
Condenser, 27 mmf., 500 v., ceramic
Condenser, 27 mmf., 500 v., ceramic
Resistor, 1000 ohm, / w.
Resistor, 470,000 ohm, Y w.
Resistor, 470,000 ohm, 14 w.
Resistor, 56,000 ohm, 14 w.
Resistor, 1. 5 megohm % w.
Resmtor 47,000 ohm, 15 w.
Reslswr 120 000 ohm 15 w.
Resiswr, 120,000 ohm, Y w.
Resistor, 220 ohm, 1 w.
Resistor, 100,000 ohm, 14 w.
Resistor, 100,000 ohm, 14 w.
Resistor, 100,000 ohm, 13 w.
Resistor, 220,000 ohm, 15 w.
Resistor, 2,200 ohm, 14 w.
Resistor, 2,200 ohm, 14 w.
Resistor, 2,200 ohm, 14 w.
Resistor, 680,000.0hm, 14 w.
Resistor, 68,000 ohm, 14 w.
Resistor, 68,000 ohm, 14 w.
Resistor, 1 megohm, 14 w.
Resistor, 1 megohm, 14 w.
Resistor, 1 megohm, 14 w.
Condenser, .05 mfd., 600 v., paper
Resistor, 47,000 ohm, 14 w.
Resistor, 27,000 ohm, 14 w,
Resistor, 22,000 ohm, 14 w.
Condenser, 15 mmf., 500 v., ceramic
Resistor (Wire-wound),)
400 ohm, 4 w.
Resistor (ere—wound) { Sectlon
700 ohm, 4 w. J
Resistor, 10 megohm, 14 w.
Speaker & Transformer Assy. (86CR,
86CS)
Condenser, 1.3 mmf{. (Transmission Line)
Terminal Board
Transmission Line (75 ohm)
Loop Antenna (Transmission Line)
Condenser, .05 mfd., 600 v., paper
Condenser, .001 mfd 600 v., paper
Condenser, 10 mmf., 300 V., ceramic
Iron Core (F. M. Osc.)
Iron Core (B. C. Ant.)
Connector, Phono Pickup
Cable & Plug Assy., Phono Motor

1 Transformer, Output .

Condenser, 005 mfd., 600 v., paper
Resistor, 22,000 ohm, 1 w.

Resistor, 22,000 ohm, 14 w.
Condenser, 53 mmf., 500 v., ceramic
Crystal, 5992.5 ke.

Condenser, 4.7 mmf., 500v.

Resistor, 1 megohm, / w.
Condenser, 30 mmf., 500 v., mica
Speaker & Transformer Assy (87CQ)
Cable & Plug Ass; Speaker (87CQ)
Album, 12" Reco ¥1 (86

Album, 10" Record (86 CR)
Background, Dial (86CR, 86CS)
Background, Dial (87CQ)

Bracket, Variable condenser Mtg.
Cabinet’ (86CR)

Cabinet (86CS

Cabinet (87CQ)

Clip, Dial Glass

Cotter, External

There are also other parts.
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Models 146CS, 146CS (V)

TYPE: Fourteen tube, four-band superheterodyne. Frequency Modulation Band: 88.1 to 107.9 me. &

FREQUENCY RANGE: American Broadecast Band: (Selector switch at FM position). _
535<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>