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AMAZING BARGAIN
The new 1961 TV manual is the

bargain of the year. Covers all im-
portant sets of every make in one
giant volume. Yotir price for this
mammoth manual is only $3. This
super -value defies all competition,
Other annual volumes at only $3
each. Factory service material sim-
plifies repairs. Includes all data
required for quicker TV servicing.
Practically tells you how to find
each fault and make needed repair.
More pages, more diagrams, more
service data per dollar of cost.

nr..c.at

SUPREME 1961 TV Manual
COVERS ALL POPULAR SETS
Here is your service data for faster, easier

TV repairs. Lowest priced. Best by compari-
son. Supreme TV manuals have all needed
service material on every popular TV set. Help-
ful, practical, factory -prepared data that will
really make TV servicing easy for you. Benefit
and save with these amazing values in service
manuals. Only $3 per large, yearly volume.

SIMPLIFIES TV REPAIRS
These giant TV manuals have complete cir-

cuits, needed alignment facts, printed boards,
servicing hints, production changes, voltage
charts, waveforms, and double -page schematics.
Here are your authentic service instructions to
help you do expert work quicker: and priced at
only $3 per large annual manual. Repair any
TV model ever made by having in your shop all
15 volumes as listed in coupon. Your special
price for all, only $40. Or try the new 1961
TV manual to see what an amazing bargain you
get for $3. Send no -risk trial coupon today.

TELEVISION SERVICING COURSE
Let this new course help you in TV servicing.
Amazing bargain complete, only $3, full price for
all lessons. Giant in size, mammoth in scope,
topics just like a $200.00 correspondence course.
Lessons on picture faults, circuits, adjustments.
short-cuts, UHF, alignment facts, hints. a
antenna problems. trouble -shooting, test IF
equipment, picture analysis. Special. only

SIMPLIFIED RADIO SERVICING BY COMPARISON
Fix any radio easily. New, different COMPARISON method finds faults quickly.
Covers every radio set-new and old models. Introductory train-
ing included. Simple picture suggestions tell you where to look 50
for faults. No testers needed for most jobs. Explains parts, trans- -
istors, etc. Manual form, large pages, 8 x/yx1 1". Special price, only

JOULACIMMa,

RADIO DIAGRAMS
SUPREME Is your best source for all
needed RADIO diagrams and service
data. Covers everything from the most re-
cent 1960 radios to pre-war old-timers;
home radios, stereo, combinations, transis-
tor portables, FM, and auto sets. Sensa-
tional values. Only $2 for many volumes.
Every manual has extra large schematics,
all needed alignment facts, printed boards,
voltage values, trimmers, dial stringing,
and helpful hints. Volumes are large in
size, 8'/sill inches, about 190 pages. See
coupon at right for a complete list of
these popular radio service manuals.

upreine Publications
Sold by MI Leading Parts Jobbers

The repair of any television
set is really simple withma
Supreme TV service -
uals. Every set Is covered
in a practical manner that
will simplify trouble -shoot-
ing and repair. This Is the
help you need to find tough-
est faults In a Jiffy. Most 03
TV volumes cover a whole
year

Television
material.

New Servicing
Course will aid you in learn-
ing TV. Be wise, buy Su -

me manuals only once
each year Instead of spend-
ing dollars every week.

NO -RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL

0 1960 Popular RADIO
.Q 1959 Diagram Manuals0 1958O 1m at only g 221

1956O each
o 1955 Radio Manual, only $2

1954
0 1953
O 1952

1951
El 1950
C 1949
0 1948
CI 1947
0 MO

D 1940 EACH Name:

1942
0 1941

1926-1938 Manual, $2.50
Simpl fled Servicing, S1.50 ,Addres.

These annual
RADIO volumes
specially priced
at only s 2$0
each

THIS GROUP
ONLY

Rush today TV manuals checked E below and
Radio manuals at left. Satisfaction guaranteed.
O New 1961 TV Manual, $3. 0 1960 TV, $3.
 Additional 1959 TV, $3.  Early 1959 TV, $3.
O 1958 TV Manual. $3. U Additional 1957 TV, $3.
U Early 1957 TV, $3. 0 1956 TV Manual, $3.
0 Additional 1955 TV, $3. Early 1955 TV, $3.

1954 TV, $3. 0 1953 TV, $3. 0 1952 TV. $3.
 1951 TV. $3.  1957-58 RCA TV Manual, $1.30
 New Television Servicing Course, complete...§3.

0 I am enclosing $ Send postpaid.

 Send C.O.D. I urn enclosing $ .... deposit.
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ADM I 1-ZAT 4

CHASSIS 3N1A, MODELS Y4049, Y4071, Y4072, Y4073

50EH5
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Schematic of 3N1A Stereophonic High Fidelity Amplifier Stamped Run 10.

RUN 11 In All Sets
To improve performance (tonal quality) at lov
volume level, resistors R1 and R2 were changed
from 100,000 ohms to one megohm, one -half -watt.

CHASSIS REMOVAL

Model Y4049: Remove the metal grille by removing the
screws along the top and side of the grille.

Disconnect the phono motor plug (M7), the two channel
input plugs (M3 and M4), and speaker plug (M12). Re-
move the three control knobs by pulling them straight out
from the control shafts.

Remove the screws holding the phono motor board. Lift
the board with the record changer out of cabinet. To avoid
marring the cabinet or damaging the record changer, do
not allow the bottom of the record changer to scrape across
the cabinet when removing.

Remove the four nuts holding the chassis to the cabinet.
Remove chassis from cabinet.

Models Y4071, Y4072 and Y4073: Disconnect the phono
motor plug (M7), the two channel input plugs (M3 and
M4), and speaker plug (M12). Remove the three control
knobs by pulling them straight out from the control shafts.

Remove the four nuts holding the chassis to the cabinet.
Remove chassis from cabinet.
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ADMIRAL
TABLE CLOCK RADIO

MODEL
.

COLOR CHASSIS

Y1189A Grey -Green 4E3A

T3 M4

RFD

4n2
PM

Rear View of Etched Circuit Board, Used in 4E3A Chassis.

LOOP

A. III

014

12BE6
CONVERTER

0

IhIfft

1"; NE
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12AV6O 0, DE T.-AVC-AF AMP.
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s lor
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CLOCK RADIO

MODEL COLOR NAME CHASSIS

Beige andY3037 White

Turquoise Sinclair 4N9

Y3038 and
White

The tube complement, tube locations and etched wiring

board of the 4N3 chassis, is identical to that of the 4E9A

chassis.
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.000
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1400 Kc. ILZOKc.

III

Tube and Alignment Point
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Admiral
CHASSIS 4L2B, MODELS 4L26B, 4L27B, 4L28B, 4L29B
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After start of production of the 4L2B chassis, two com-
ponents were added to provide better shielding and better
RF by-passing in the audio stages.

A metal shield(Admiral part number 15A2267-1) was in-
stalled over the audio couplate (M3) with one point soldered
to pin No. 4 on the couplate. A 100 mmf capacitor (part
number 65D10-154) was added from the center -tap of the
volume control (R3) to the etched foil ground.

In some cases this capacitor was installed on the rear of
the board and in other cases it was added on component side
of board on the Volume control terminals.

ADJUSTMENT 0 MAY
BE A GIMMICK
ON ANTENNA LOOP.

128E6

12AV6

Tube and Alignment Point
Locations.
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n.,50

150v 150r

[13 I A
10 1ft 35 0
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Schematic of 4L2B Chassis.
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Admiral
CORRECTION IN COMPONENT SYMBOLS

ON THE ETCHED CIRCUIT BOARD

In some chassis C3 is shown alongside the
electrolytic capacitor (C13). This C3 should be
deleted. C8 shown on opposite side of C13 should
be read as C3. (C8 is part of couplate M3 and
should therefore not show on the board.)

TABLE CLOCK RADIO

MODEL COLOR CHASSIS

Y853C White 5B5C

Y865B
Melon &
White

5B5B

Y866B
Yellow
& White

Both 5B5B and 5B5C chassis are
very similar to Chassis 5B5, which
is covered on page 5, of Vol. 20,
1960 Radio Diagrams manual, and
these instructions may be used for
alignment and chassis removal.

The 5B5B and 5B5C chassis differ from the
5B5 chassis in the following respects: The RF
input is now shunt fed to the converter to reduce
the loading effect and noise pickup of the antenna.
The tuning gang and oscillator coil have been re-
designed and also the IF amplifier bias and screen
bypassing have been increased to reduce, to a
minimum, any tendency toward IF regeneration.

There are no electrical circuit differences be-
tween the 5B5B and 5B5C chassis. The 5B5B
chassis is equipped with a clock having the Snooze
Alarm and Sleep Switch features while the 5B5C
clock does not. The etched circuit board has been
changed to comply with the new circuit changes,
plus a few relocations of components, etc.

Rear View of Etched Circuit Board in Chassis 5B5B and 5B5C. Gray area represents etched
wiring, black symbols and lines represent components and connections on opposite side.
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VOLUME R -21, MOST -OFTEN -NEEDED 196 1 RADIO SERVICING INFORMATION

ADM I liAL CHASSIS 5V5, MODEL Y3083
Alignment Procedure, Continued

ALIGNMENT USING AM SIGNAL GENERATOR AND VTVM

 Allow set and test equipment to warm up for approximately
15 minutes before alignment.

 Use an isolating transformer or insert a .01 mfd capacitor
in series with the high side of signal generator. DO NOT
CONNECT AN EARTH GROUND TO THIS RECEIVER.

 Connect a short wire jumper from the center point of C30
to chassis. (To short L8 to chassis ground.)

 Set signal generator for 400 or 1000 cycle modulation, 30%.
Set volume control full on. Keep signal. generator output
low to prevent overloading.

 Turn bias control, (R10) to full counterclockwise position
(maximum bias point).

 Connect the VTVM across output transformer secondary
(voice coil leads). Use the 1.5 volt AC scale for output

readings.

NOTE: If available, a commercial output meter is more
desirable for this purpose. Disconnect voice coil leads and
use a 3.2 ohm load.

 Use nonmetallic alignment tools. Use hex tool (Admiral
part no. 98A30-7) for transformer adjustment slugs.

STEP
SIGNAL GENERATOR

CONNECTION
SIGNAL GENERATOR

FREQUENCY
RECEIVER GANG

SETTING
ADJUSTMENT FOR

MAXIMUM

1
Test Point W

(Center Point of C12) 10.7 MC Fully open A, B, C, and D

2 Set trimmers J and K one turn from tight. Set adjustment screw (H) 1/2 inch above chassis.

3
Antenna. (Center
point of C2 through
75 ohm resistor.)

87.5 MC
Fully closed

(set indicator dial
on end mark)

E, F, and G

4 Same as step 3 108 MC 108 MC H, J, K and L

5 Same as step 3 87.5 MC Fully closed Touch-up E

6 Same as step 3 108 MC 108 MC Touch-up H, J and K

7

a. Set up equipment as in step 1 above.

b. Remove short across L8 and adjust M for maximum ouput.

c. Adjust N (R10, starting from full clockwise position) to the first point of maximum sound.
Use weakest signal possible.

7
op.

OPTIONAL METHOD FOR STEP 7

a. Disconnect signal generator from receiver.

b. Remove wire jumper from across L8 (C30 to chassis ground).

c. Tune in a very weak signal, or reduce signal level, until a strong hiss is heard in the sound.
(If necessary coil up antenna in a ball or short antenna lead to chassis or both.)

d. Adjust M (quadrature coil, L8) for maximum output.

e. Adjust N (R10) for maximum output and clearest tone.

IF ALIGNMENT CHECK USING SWEEP GENERATOR AND OSCILLOSCOPE

a. Use the same equipment setup as in step 1 but add the
oscilloscope (vert. input) connected to test point "X".

b. Use a wideband sweep, unmodulated for response check,
except the final adjustment given in step e.

c. Sweep generator signal injected at the same points as given
in steps above.

d. Oscilloscope pattern should be a typical response curve.
Adjust as in step 1 for best symmetry as well as maximum
gain.

e. Final Adjustment: With generator connected as in step 4,
and dial set to 108 MC; use ±75 KC sweep and 400 cycle

modulation. Remove short from across L8. Adjust M
and N for maximum output, using minimum signal input.

Coil (L3) is adjusted by squeezing or spreading turns of the coil.

CHASSIS REMOVAL

To remove the chassis from the cabinet it is neces-
sary to remove only the rear cabinet section, since
the front panel and knobs are attached to the chassis.

1. Turn set bottom side up and using a screw driver,

force chassis forward by pushing on the front panel
section visible through the elongated chassis mount-
ing holes. A small elevation is provided on the
section of the panel inside this slot for this pur-
pose. After the AC interlock connection has been
broken, the chassis with the front panel attached
will slide forward easily and out of the rear section.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ARVIN RADIO MODELS 10R16 10R18 CODE 1.42202
Rc-

L___

f-
CIA

128E6

C2
02

6

\r---RV v

1006 C3I.02

12B46 T

Et2]
6 r -

T3

F-2

F -T
_ J

2.2 MEG

BO

R4
5006 vOU.INE

2

-R  EXTERNAL CONNECTIONS TO PRINTED BOARD -

VOLTAGES MEASURED win. v T V 14

RESISTANCE VALUES ARE ,N OHMS   1,000. MEG  1.000.000
CAPACITANCE VALUES LESS THAN ARE IN M1CROFARADS (rel.
AND vALuES OF 111 OR GREATER ARE IN huCROMICROFARADS

(ARM. uNLESS OTHERWISE INDICATED.

BOTTOM AI
A2

PC -I R21h
R3 T CIA

R 4 C)L2

[ 11
lk

G3 G-2717 -
VOLUME

CIB

TUNING

OR I

5

OSCILLATOR
COIL

(BOTTOM vlEw

A3
A4

__AA& I

- - -fits I

BOTTOM

6.0 MEG

7 4

RS
120

125

5005

R6
1200

A 0
3O F

__J
CS

12Av6 06E6 1213A6 5005 35W4

35v/4
4 3 3 s 4 3 3.,(VV6 \LI

C602 I

-
INTERLoCK

APPROXIMATE SENSITIVITIES

DUMMY INPUT FOR 05 WATT OUTPUTINPUT FOR .5 IRATE OUTPUT
GoiculT RWT TO GENERATOR 10.4 ,OLTS MOSS 00) 11.26 VOLTS 41:751SS VC.)

.05.., Ai.
1 2000,v 5000,4v

0::: 'TT
2 60 ISO455 KC

--WFROARD LOOP
AT ,000 C FM 500,.y FM

ALIGNMENT PROCEDURE
PRELIMINARY:
Output meter connection Across speaker voice coil
Output meter reading to indicate 500 milliwatts (standard output)... 1.26 volts
Connection of generator ground lead Floating ground
Generator modulation 30% 400 cycles
Position of Volume Control Fully clockwise

SPE AA ER
3.2 R.

0 V

Position
of

Variable

Frequency
of

Generator
Dummy
Antenna

Generator
Output

Connection

Trimmers Adjusted
in Order Shown for

Maximum Output

Function
of

Trimmer
;

Open
Open
1400
1000
600

455 Kc
1670 Kc
1400 Kc
1000 Kc
600 Kc

.05 µ fd Pin 7 12BE6
* Test Loop
* Test Loop
* Test Loop
* Test Loop

Al, A2, A3, A4
A5
A6
Fan CIA Plates
Fan CIA Plates

I. F.
Oscillator
Antenna

* Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in dia-
meter placed about one foot from the set loop.
The alignment procedure should be repeated in the original order for greatest
accuracy. Always keep the output from the signal generator at its lowest pos-
sible value to make the AVC action of the receiver ineffective.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ARVIN MODELS 10R32 10R38 10R39 CHASSIS 1. 49801
2-1M -1

RC -I 16F56
470 I

11

CIA

206

.
LIB 5 TI

-0 7 V

C4
TO VOLUME CONTROL SHAFT .01 I

1,A41

11?

L

+ 90V

R6
100 K

T

!SEWS

R2
4.2 MEG.

C2
_1.01

LI
R6

T2 FL,

1
C2 0

18 FW 6

LJ
CIA- TOP

CIB-BOTTOM
RI

ISF-5 6

PC - I

R3
.5 MEG

II

'CVO°14Y

40V

005

,1"/01(

125T4706

7'0

LEO

68 MEG.

3 2ET 5

125

1.9011

A6 TOP

-A5 BOTTOM 7

OSC. COIL
BOTTOM

VIEW

lEIFY6 18E06 's 113FX6 32ET5

4 3 4

C6
.02

PLUG

r-CrIW-

36453. 3 6AM 3

J -C3- CI

SOD
PRI

R5
1200

I W

304IF C5 57J -MT.

mlni I

Lo

 B-
5 E FX TERNAL CONNECTIONS TO PRINTED BOARD.

VOLTAGES MEASURED WITH A V.T V.M

RESISTANCE VALUES ARE IN OHMS K  1.000. MEG  1=0,000.
CAPACITANCE VALUES LESS THAN I I ARE IN MICRC,ARADS IM 11,
AND VALUES CF I I / OR GREATER ARE IN MICROMICROFARADS
(,,,d I. UNLESS OTHERWIS, iNOICATED.

ALIGNMENT PROCEDURE

SPEAKERS
E.4 fl

Output meter connection ... Across speaker voice coil
Connection of generator ground lead .. Floating ground
Generator modulation 30% 400 cycles
Position of Volume Control Fully clockwise

Position
of

Variable

Frequency
of

Generator
Dummy
Antenna

Generator
Output

Connection

Trimmers Adjusted
in Order Shown for
Maximum Output

Function
of

Trimmer
i

Open
Open
1400
1000
600

455 Kc
1670 Kc
1400 Kc
1000 Kc
600 Kc

. 05 p. fd Pin 7 18FX6
* Test Loop
* Test Loop
* Test Loop
* Test Loop

Al, AZ, A3, A4
A5
A6
Fan CIA Plates
Fan CIA Plates

I. F.
Oscillator
Antenna

* Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in dia-
meter placed about one foot from the set loop.
The alignment procedure should be repeated in the original order, for greatest
accuracy. Always keep the output from the signal generator at its lowest pos-
sible value to make the AVC action of the receiver ineffective.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

CODE 1. 48101
CODE 1. 48102ARVIN

VI ,
12078 1_,X64 Lns,

FM TUNER
IRO
1E9

_I_

T i\EIL

L

MODELS 30R12 30R18

4700
C3

2 MEG.

R2 02V

330
R4

V3
I2BA6

274°0

83
Is MEG.

56

5

6

0.8V

R5 4700
5

330
FI7

220K

R6

0c* 12

V4 V5
14018 40V 35C5 100V

=

180 6

10I0
33ri IJ

-100
"T 6°°T!

2 PC -1

1 MIK,
RI,

RI2
88V 820

.-1-2E11\l'iix
C 4C

94V

/V6

X PATTER?

COMER PREQUalCY

1

t EXTERNAL CONNECTION TO PRINTED BOARD.

C13

VOLTAGES MEASURED TO Et- WITH A VTVM , 20%, NO SIGNAL PM 1

RESISTANCE VALUES ARE IN OHMS. K.1.000 MEG 1,000,000
CAPACITANCE VALUES LESS THAN III ARE IN MICROFARADS 1,1),
AND VALUES OF 10 OR GREATER ARE IN MICROMICROFARADS IPPfl
UNLESS OTHERWISE INDICATED.

PIG. 2

L2

SMALL X PAT11311

ABOVE AND MOW
CENTER FREQUENCY

ALIGNMENT PROCEDURE

Detector and 1. F, alignment using signal Generator and Oscilloscope.

1. Connect FM Generator, High Side, to grid (pin 1) of I ZBA6 2nd I, F, tube through
.01 mfd. dummy.

2. Set generator frequency to 10.7 Mc. modulated either 60 cycles or 900 cycles,
980 Kc sweep (240 Kc deviation)

3. Connect vertical input of scope across volume control of receiver (grounded terminal
to B-, ungrounded terminal to high side of control).

4. Set scope switch for internal synchronization and set horizontal oscillator to 2X fre-
quency of modulating voltage of generator. (120 or 800 cycles)

5. Tune FM to high end of band.

6. Adjust frequency vernier of horizontal oscillator onecope until the pattern becomes
stationary.

7. Adjust ratio detector primary slug No. AZ (outer peak) for maximum vertical sweep
of the scope pattern.

8. Adjust ratio detector secondary slug No. Al (outer peak) to center the cross -over
point of the pattern. Pattern should look like Figure 1, with the same amount of
curve on both ends, and the cross -over point in the center.

9. Adjust I. F. slugs A3, A4 (outer peak) for greatest vertical sweep of the pattern,
consistent with linearity. If the 1. F. slugs are adjusted for maximum sweep of
the pattern, the pattern may become non-linear. Therefore, adjustment should be
made for the greatest sweep which can be obtained and still have all four ends of
the 11)O. pattern similar in size and shape.

10. Connect generator to antenna screws on the back of the chassis.

11. Adjust tuner slugs AS, A6 for greatest vertical sweep consistent with linearity.

12. Check the alignment of the I. F. and detector circuits by varying the signal genera-
tor frequency above and below the center frequency of 10.7 Mc. If the receiver is
perfect y aligned, two small "x" patterns of similar size and shape will result, one
on either side of the center frequency. See Figure 2.

R 9

A3
A4

TOP
BOTTOM

G2

TI
0

OC3

-IR 4 I-
C=C4
FF-1-

Al
A2

TOP
BOTTOM

R 8
SW

C 10

L 2

CI 3

35W4 470

I09V
7

VE, v5 v2 V3 V4

4700 4700Tao Tc -"Ca

0
SHIELDED

LEAD

r

BOTTOM VIEW
OF FM TUNER

CO

0

co

CU

-
II

89

L i40µ1
I CIIB

TOP VIEW OF
FM TUNER

r -- o
O

tD

fl co J

co co

H>

0

cio,t-11

1"1

CU

O

fr

w

70,-I

CIIA
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ARVIN RADIO MODELS 50R65 50R67 CODE 1.47001

CIA

12BE6 12BA6

2145 ,49 L

I
CIE/

C2

V, 02

441
8

TI IA 31

T gL2 o _
+855 I

31 e
1221 T2 14'11

;

I -
T
2.

+ 85V

-07V

R5
330 K 102

3

2 4

5

OSC. COIL
BOTTOM VIEW

/7"))) METAL CHASSIS
ExTEPNAL CONNECTIONS TO PRINTED BOARD.

VOLTAGES MEASURED WITH A VTOM

RESISTANCE VALUE' ARE IN OHMS. K=1,000,
MEG = 1,000,000
CAPACITANCE GULLIES LESS THAN ( 1 1 ARE IN
MiCROFAK ADS I p1 I. AND VALUES OF III OR
GREATER ARE IN MICROMLCROFARADS (KO I.
UNLESS OTHERwHE INDICATED.

R2
2.2 MEG.

PHONO
JACK

I

4

31

12 A 06 50 25
-1-470 +1055

I C5
002

5

_L C4
T150

R3
47K

r

PC -I I

1220

/Ty,

'I II

125

R6
2 MEG
TONE

5

70K

_g
ab15

1

1

MEG VOLUME 1.005

-ElIL 1

68 MEG

7

85V

R7
120

1125

J

C7
01

55V

124V6 12886 128E6 5025

4 3 4

R6

TONE VOLUME

ALIGNMENT PROCEDURE

R4

CLOCK
MOTOR

3 4 3 3 4

TUNE

35W4

El
N412 PILOT LAMP

_ _J
- 1100 WATT

T 180.
TOTAL

TAP-Ko

R8
1200

W

A
300 .1:of

dismiC8

 C6
T-.02

PILOT

C3 C2 R2 TI 12 R3 C4PC-I Re R7

[(1t)--I

L2
1;411tEIT5/A2

AI

1.140NO OUT TRY
JACK OUTLET

C7

AC INTERLOCK

35 W 4

Nav

L _ _
INTERLOCK

T3

SPEAKER
32

OFF AUTO ON SLEEP
SNOOZ

N

Position
of

Variable

Frequency
of

Generator
Dummy
Antenna

Generator
Output

Connection

Trimmers Adjusted
in Order Shown for

Maximum Output

Functions
of

Trimmer

,Open
Open
1400
600.

455
1670
1400

_
600

.05 p.f Pin 7 12BE6
* Test Loop
* Test Loop
* Test Loop

Al, AZ, A3, A4
A5
A6
Check Point

I . F.
Oscillator
Antenna

.

* Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in dia-
meter placed about one foot from the set loop.
The alignment procedure should be repeated in the original order for greatest
accuracy. Always keep the output from the signal generator at its lowest pos-
sible value to make the AVC action of the receiver ineffective.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

Arvin MODELS 60R23 60R28 60R29 CHASSIS 1.49201
TRI

2N1086

LI

CAPACITANCE VALUES LESS THAN 10 ARE IN
NOCROFARADS DEL AND VALUES GREATER THAN
I.0 ARE IN MICRO -MICROEARADS(HHE) EXCEPT
WHERE NOTED.

VOLTAGE READINGS TO COMMON GROUND ARE
MEASURED WITH VACUUM TUBE VOLTMETER
IPACIER NO SIGNAL CONDITIONS WITH TUBING
GARICITON CLOSED AND VOLUME CONTROL AT
MADIMUM CLOCKWISE ROTATION.

RESISTANCE VALUES ARE IN OHMS6.000
-L

- COMMON GROUND SYMBOL.
M EXTERNAL CONNECTION TO PRINTED CIRCUITTOTAL

BATTERY CURRENT DRAIN UNDER NO
SIGNAL CONDITIONS, 5 TO 8 MA

TR2
2N292

I. F. 455 KC.

T2

TR3
2N292

BASE

COLLECTOR 40 04 -EMITTER

TRANSISTOR

3
OSCILLATOR

COIL

SIGNAL
TEST PORTS

TEST
FREQUENCY

SERIES
CAPACITOR

TO GENERATOR

INPUT FOR
5MPI OUTPUT

4470 ACROSS 45.)

0 455 KC Oka+ 2COOBV

® 455 KG 05,1 110,V

® 455 KC 05,GE 4/.,

® 1000 KC ST%.,..r. 30Q, M

/ 1 4
COLOR DOT

I.F TRANSFORMER

11307,3m VIEWS)

2N1086

2NI144:a10

R9
5600

JJ

a
1

aop.i/soµt

LI

2N 1144

2N1144

MEM
T4

e -N

TR4
2NII44

TO

TR5
291144

SW

(.4§41-i 1-114)-0 , 6 0 V
FOUR "C. SIZE / FLASHLIGHT BATTERIES \

L -G

SW1 A,B

RIO

(13] BOT TOM

TOP H R5 1-

H 910-

T
cc

GUI

0
-7( R 71-

R6 I-

SPEAKER
5nV.0

R4F

411111---2N292

2N292

rg21

0
T2

0
4111C--gUi

T3 u
012R

O

Arvin MODELS 60R47 & 60R49 CHASSIS 1.50401
TRI

2N194 A

5 4 V

TR2
29 2334

5.4 V

2

C7

C6
3.6

330

TR 3
2N2 33A

220

5 2 V

T3 rrn

)41 RI 2
470

IL

CIO

0%2

CII

IN - °(".,1
795

R6
27

R7
2200

2

54V

220

RIO
4700

TR 4
2N 110 1

C14
0033

C12
1.00

R 1

2200

+17-,
CI3A,B

800 -
80 V -

R15
470

RI 4
4.7

R16
RI3 3.3K
39K

TR5
21,11101

6 0 v
CIS
10 0

RIB
4700

Q19

4K

C15
2N1101

C14 (:)
2N194A

110.

cy R23

R204 OR25

RI9

RI8°CR)150

SPEAKER
20

JK

111111111111111111 I LI

C3
`-'

-{ 1-913 012
L2 914 CZ:=z1,

Rlb

Re)

R11

SW

AlI

I. F. 455 KC. 11

CAPACITANCE VALUES LESS THAN I 0 ARE IN
MICK6ARADS I 1 AND VALVES GREATER THAN
10 ARE IN MICRO- MICROFARADS lap) / EXCEPT
WHERE NOTED.

POLTIGE READINGS TO COMMON GROUND ARE
MEASURED WITH VACUUM TUBE VOLTMETER
LAVER NO SIGNAL CONDITIONS WITH TUNING
CAPACITOR CLOSED AND VOLUME CONTROL AT
MA X1MUM CLOCKWISE ROTATION.

RESISTANCE VAI IJE, ARE IN OHMS, K  1000

+=COMMON GROUND SYMBOL
HEXTERNAL CONNECTION TO PRINTED CIRCUIT
TOTAL BATTERY CURRENT DRAIN UNDER NO
SIGNAL CONDITIONS, 7 TO II MA

V
R 20
220

Ta

R259., 00

TR 7
2N1101

60v

)80
1600
3R22

SPEAKER
45 A VC.

3.0 V

JACK

U

2TRN 1 I

a -SIZE "AC
PENLIGHT BAT /HES /

2

BASE

COLLECTOR 40 1- EMITTER

TRANSISTOR

2 5 3

OSCILLATOR,5,_ CCYOR DOT

(BOTTOM VIEWS)EWZIANS'8'."

2N233A 'ON 2 3 3 A
\(:), 23



CI

C6 16

TR 2
2N233A

4.2V

Q.1
= C:

Q''1.36v .22V

VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

Arvin MODEL 60R58 CHASSIS 1.50300
TR 1

2N194A
5.0V

C9 I6

TF--F3-//
2N 94

C7 1

;Tel
14 T2 1

470 I g

C5A I C5B

N RI
2 200 IN295

9 _ _4_ _5__ 4- -.3- _
3.95 3.3K 475

.0047 I 2200

.02 2200 275

PC -2
J

LI

R6

IRK

J
C BA

.36V .02
4-1

V

1SW

2NI059

I.F. 455 KC.

2NI PC -1 3 2N1101

2 NI101
2N194A

R2
C2

R

I N29

C3

R5
4.7 K

R7

C5A,B
C8A,B
R4

14 T3 I

r-
100

47K 3.3K 39K 14703 100

4.76 4.7K <100

C13 .01

2NI101

215

\ .I6V

A6V

Ler

TR5
2N 1101

101µF 5.0V
+ _ -

TR 6
291059

2N1059

3 4 5 6 _ J._ ii.- 9 \
3\ \ PHONO\ JACK

PC -1
_J RIO

ISO

CI B TOP

CIA BOTTOM

2N94 5

CI 1

R3

IN 295

4

3
OSCILLATOR

COIL

4J80 f

SPEAKER
32nV.C.

/_°\
4 -- "D" SIZE '\

BATTERIES L.

RESISTANCE VALUES ARE IN OHMS 101000.

CAPACITANCE Va_UES LESS THAN LO ARE IN MICROFARADS(0F1,
B VALUES GREATER THAN 1.0 ARE IN MICRO-MICROFARADS(wmf)
EXCEPT REEVE NOTED.

VOLTAGE READINGS TO COMMON GROUND ARE MEASURED WITH
VACUUM TUBE VOLTMETER UNDER NO SIGNAL CONDITIONS
WITH TUNING CAPACITOR CLOSED B VOLUME CONTROL AT
MAXIMUM CLOCKWISE ROTATION.

+  COMMON GROUND SYMBOL.
E  E XTERNAL CONNECTION TO PRINTED CIRCUIT.

2 2

4 3 5 4

LF TRANSFORMER BASE
(BOTTOM VIEWS)

BASE

COLLECTOR --O 0 -EMITTER

TRANSISTOR

3

SIGNAL
TEST POINT

TEST
FRELVENcY

SERIES
CAPACITOR

TO GENERATOR

INPUT FOR
50m

(1.26 V AC
OUTPUT

ROSS 320

455 KC .05 ,.., 900 0 V

2 455KC .OS µf 30 .w. v

3 455 KC .05 A" 5 A4 V

4 1000 KC
STANLARD

200
LOOP

.u.V/M

ARVIN MODELS

CIA LI

a

LE 45 5 KC.

60R63 & 60R69
60R73 & 60R79

CHASSIS 1.50101

TR-I TR-2 TR-3 D -I TR-4
2NI94 A 2N94 2N233A IN64G 2N306

Elav L2 i TI 11=
IA

5 *2

CCITANCE 4KLuES LESS THA 1 0 ARE IN
micARIROFARADS (AF), AND VAUJESN GREATER THAN
1.0 ARE IN MICRO-MICROFARADS ) EXCEPT
WHERE NOTED.

VOLTAGE READINGS TO COMMON GROUND ARE
MEASURED WITH VACUUM TUBE VOLTMETER
UNDER NO SIGNAL CONDITIONS WITH TUNING
CAPACITOR CLOSED AND VOLUME CONTROL Al'
MAXIMUM CLOCKWISE ROTATION.

RESISTANCE VALUES ARE IN OHMS, K  1000.

WCOMMON GRCuND SYMBOL.

FF -1M
8.59. 4 .211

4

312 alk
oe0.,, 4.
e 22

6RS

45V t1PI 4, 3.3
6.0

e 45V.

4700

5

+ 3V

VA,

R6
470

R8
97K

SIGNAL TEST
TEST POINTS FREQUENCY

CAPACITOR
INPuTOU
9MwPUT

TO GENERATOR (.7V ACROSS 100 .0)

0 455KC 05..uf 500µV

0 4555C .05,ef 50µV

0 455KC 05,ef pp- V

STANDARD
LOOP 200,0 V/M

TT

6V

RI3

V111

7.5 V.

85V

\ SW

11-IFIR+1+ CC.-ffl-
,. RADIO BATTERY

NEDA 1W 1604

Cl2
003, TR-5

2NI431
OR

2N1059

CO

PHONE
JACK

SPK.
100 0-

V.C.

BASE

COLLECTOR -W-1-4 EMITTER

2 3

4
91EXTERNAL CONNECTION TO PRINTED CIRCUIT
TOTAL BATTERY CURRENT DRAIN UNDER NO OSCILLATOR COLOR DOT
SIGNAL CONDITIONS, 5.5 TO 7 MA. COIL L F. TRANSFORMER

I BOTTOM VIEWS)
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

DELCO Studebaker Radio Models AC -2978, AC -3085, AC -3087

STEPS
SERIES CAPACITOR

OR
DUMMY ANTENNA

CONNECT SIGNAL
SIGNAL GENERATOR GENERATOR TUNE RECEIVER TO

TO FREQUENCY

ADJUST IN
SEQUENCE
FOR MAX.
OUTPUT

1 0.1 Mfd. 12AD6 Grid (Pin #7) 262 KC. High Frequency Stop A, B, D, C,

2 0.000068 Mfd. Antenna Connector 1615 KC. High Frequency Stop 8E, F, G

3 0.000068 Mfd. Antenna Connector 600 KC. Signal Generator Signal J, K

4 0.000068 Mid. Antenna Connector 1615 KC. High Frequency Stop F, G

42

41

16 I
59 H

12DZ6
R F. AMP

I 33

11 44

I23

VOLTAGES MEASURED TERMINAL TO CHASSIS
WITH A VTVM - NO SIGNAL AND 12.0 VOLTS
AT ILLUS. 29

OSCILLATOR GRID VOLTAGE TAKEN
WITH SET TUNED TO 1000 KG.
TOTAL "A" DRAIN AT 12 V - 2.2 AMPS

TOLERANCE ON VOLTAGES ±10%

* - INDICATES LEAD FROM TUNER COIL ASS'Y.

*40 - BEFORE MEASURING TRANSISTOR VOLTAGES,
THE SHORTING TYPE SPEAKER SOCKET MUST 'Ill
BE OPENED AND A 4 OHM SPEAKER CON-
NECTED. IF TRANSISTOR IS REPLACED,
ADJUST BIAS POTENTIOMETER ( ILLUS. 731 291
TO OBTAIN PROPER COLLECTOR VOLTAGE
WITH 12 VOLTS INPUT TO RADIO.

ILLUS 60 IS A FUSE RESISTOR FOR THE
TRANSISTOR. SERVICE WITH EXACT RE-
PLACEMENT

D

12AD6
09C -MOD.

i08V

C., 5O

3(21_

13

inv
RED 76

TO
175.

A LEAD TO SHORTED IF SHORTING TYPE SPEAKER
HEATERS SWITCH IS NOT HELD OPEN

STUDEBAKER AC-2978-PRINTED CIRCUIT SHOWN IN HEAVY LINES.

I2EK6
I F AMP

r
GRN

3.9 MEG

1.0 MEG5

820K

BLUE

5

I2DS7
orr -AUD

718

5 MEG

7/A

5 MEG

0

DS 501
OUTPUT

.000220

eV

0108V
328

77

75

06

74

10 33.
32 0 OUTPUT TRANSFORMER WILL APPEAR

.000 220
0

005-`-

27



VOLUME R-21, MOST-OFTEN

DELCO
BUICK MODEL 980051

4

12DZ6
R. F. AMP

I2AD6
OEC- MOD

44

39 MEG

I
II

-

F
1615

42 y. tcc.

r --r-,

34-4- 18
L419,

A

34II __a
I2EK6
I F. AMP.

SERVICING INFORMATION

BOTTOM VIEW

120.

16 I
MI II

6

X033

I 45

3.3 MEG

109V

I21

u44
24

59

TOP VIEW

VOLTAGES MEASURED TERMINAL TO CHASSIS
WITH A VTVM - NO SIGNAL AND 120 VOLTS
AT ILLUS. 30.

OSCILLATOR GRID VOLTAGE TAKEN
WITH SET TUNED TO 1000 KC

TOTAL "A" DRAIN AT 12 V. - 2 2 AMPS.

TOLERANCE ON VOLTAGES ±. 107e
72

B -INDICATES LEAD FROM TUNER COIL ASSY.

*IF- BEFORE MEASURING TRANSISTOR VOLTAGES
THE SHORTING TYPE SPEAKER SOCKET
MUST BE OPENED AND A 4 OHM SPEAKER
CONNECTED. IF TRANSISTOR IS REPLACED,
ADJUST BIAS POTENTIOMETER (ILLUS .731
TO OBTAIN PROPER COLLECTOR VOLTAGE
WITH 12 VOLTS INPUT TO RADIO.

ILLUS 59 IS A FUSE RESISTOR FOR
THE TRANSISTOR.

A - THIS PART WILL NOT APPEAR IN ALL
RADIOS.

50

49 ,,VG

MEG 5/

820

047

7

11 4

53

D
Z62 KC.

I2DS7
OTT -Alla

27

717

7/C

301
/7/4

8

3!1_
47

56

"A" LEAD TO
HEATERS

BLN7 V p
RED

3214

68 600 -76676-91
N

717 IT

324

350

1173

2

7/A

5 MEG

28

47

7/8/5

55

820K 29

700)660

B *73
175

0_101

ODD

328r337777

750

777

58

BLUE

DS -501
.OUTPUT

77

10,, 47 OR
34 33 r'

-2-1000

351
7771 5,

5 CZ>/00

75 I

O

28 PRINTED CIRCUIT SHOWN IN HEAVY LINES
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VOLUME R-21, MOST -OFTEN

DELCO
CHEVROLET MODEL 988276

6

1255011

'111111all IIII

bb
t9

0

IPA1

/6IS Kc

6

12 DZ 6
R. F. AMP

103,

(3 - NOT PRESENT IN ALL RADIOS.

VOLTAGES MEASURED TERMINAL TO CHASSIS 72
WITH A VTVM - NO SIGNAL AND 12.0 VOLTS
AT ILLUS. 29

OSCILLATOR GRID VOLTAGE TAKEN
WITH SET TUNED TO 1000 KC.

TOTAL "A" DRAIN AT 12 V -2.2 AMPS.
TOLERANCE ON VOLTAGES ±10%

I 2 AD 6
OSC- MOD

45
V \

3.3 MEG

71C

I - INDICATES LEAD FROM TUNER COIL ASS.7
2 9 A

-BEFORE MEASURING TRANSISTOR VOLTAGES,
THE SHORTING TYPE SPEAKER SOCKET g 3
MUST BE OPENED AND A 4 OHM SPEAKER
CONNECTED. IF TRANSISTOR IS REPLACED, O AT
ADJUST BIAS POTENTIOMETER (ILLUS. 73
TO OBTAIN PROPER COLLECTOR VOLTAGE I.,

WITH 12 VOLTS INPUT TO RADIO. z
g TO "A" TO

t - iLLUS. 60 IS A FUSE RESISTOR FOR THE c, (,( -cg SUPPLY ON
TRANSISTOR. SERVICE WITH EXACT RE- FUSE BLOCK
PLACEMENT.

42

rel SERVICING INFORMATION

BOTTOM VIEW

14,15-

16

I33

I23

12 EK 6
I. F. AMP.

GRP+.

3/1

60 59\A,..
To

175 tofV 4 47 OR.33

TOP VIEW

5/

3.9 MEG

MEG.
2

DS501
// OUTPUT

10.6

32A

.000

1.8

220 10 v

320
.000220

HEATERS -n- I

L 0 a 34 ROH7M50 I 0 - OSL4TOPRTTEDTRIrzrzTIENRG WILL APPEAR
SWITCH IS NOT HELD OPEN.

CHEVROLET 988276-PRINTED CIRCUIT SHOWN IN HEAVY LINES,

12 D S 7
DET -A UD.

1.29.

5 MEG.

75
- -

405

690
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30



VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

DELCO
13UICK MODEL 980132

OLDSMOBILE MODEL 989387
Alignment in Table 3, Page 38

/6

MEG.

1047

55

12DZ6
R. F. AMP

V.

120 V

/7 A

000068

IV

GRIN r-

.M8A l7_13
I4081

00,1.0 043

BLUEL _J

43<>680

VOLTAGES MEASURED TERMINAL TO CHASSIS WITH
A VTVM -NO SIGNAL AND 12.0 VOLTS AT ILLUS. 28.

OSCILLATOR GRID VOLTAGE TAKEN
WITH SET TUNED TO 1000 KC.

TOTAL "A" DRAIN AT 12V. -I.6 AMPS.
TOLERANCE ON VOLTAGES -2710%

72

*- INDICATES LEAD FROM TUNER COIL ASS'Y.
**-BEFORE MEASURING TRANSISTOR VOLTAGES,

THE SHORTING TYPE SPEAKER SOCKET
MUST BE OPENED AND A 4 OHM SPEAKER
CONNECTED. IF TRANSISTOR IS REPLACED,
ADJUST BIAS POTENTIOMETER (ILLUS. 731
TO OBTAIN PROPER COLLECTOR VOLTAGE
WITH 12 VOLTS INPUT TO RADIO.

28ILLUS. SS IS A FUSE RESISTOR FOR THE
TRANSISTOR. SERVICE WITH EXACT RE-
PLACEMENT.

-0- OUTPUT TRANSFORMER WILL APPEAR
SHORTED IF SHORTING TYPE SPEAKER
SWITCH IS NOT HELD OPEN.

29

/8

12 AC6
OSC- MOO

la, -5

I RED
LK

41

fe*.T
BOTTOM VIEW

16

I 54 111

20

55

-J

"r
;

oOpp
O C>

L

D

1 F, AMP
I2EK6 TOP VIEW

1

1

1

1

1

_1

23

.000

L

033

T3

10" C>

48

4.7 MEG.

A

7/ C

9

308

400
K00 -0Th

53< 568O
1135

TO
2

.47

777
777

12 VOLT HEATERS

RED 0000 BLUE
76

DELI070 \
:OW 3" URN

30.

49

680 K

772

13

24 .000330

7

5/

12DS7
ALIO -DET

470 K

5MEG.
26

G. .000022
27

.001

DS -503

11 0 V

3/A

OUTPUT

2V

.000220

.00022C
t55 772

10-*. 33 A-ILLUS. 22 IS USED WHEN ILLUS. 47 IS
ISO OHMS.

BUICK 980132-PRINTED CIRCUIT SHOWN IN HEAVY' LINES

15

30C
I'

c,e 2^

22 75

31



NEEDED 1961 RADIO SERVICING INFORMATION

(64,0

BUICK MODEL 980134
Alignment in Table 1, Page 38

2S

I2AD6
R F AMP OSG - MOD
12026 TUBE VIEW

18A

00 0068

/9 /88

45

44

39 MEG

Voltages measured terminal to chassis with a
VTVM-No signal and 12.0 volts at Illus. 30.

Oscillator grid voltage taken
with set tuned to 1000 KC.

Total "A" drain at 12V. - 2.2 amps. 65C 8

Tolerance on voltages ± 10%
*-Indicates lead from tuner coil ass'y.

**-Before measuring transistor voltages, the
shorting type speaker socket must be
opened and a 4 ohm speaker connected,
if transistor is replaced, adjust bias poten-
tiometer (Illus. 67) to obtain proper col-
lector voltage with 12 volts input to radio. "A" LEADf -Illus. 59 is a fuse resistor for the tran-
sistor. Service with exact replacement.

3/

471

19

9

D

DS 22
1 F AMP

BOTTOM VIEW

23

49

I 0 MEG 50

820 K

TOP VIEW

4

25

BLEf nVV \ BLUE

328

68^ 600

TO HEATERS
** 67

32

RED 90

68 ,NUO
'bobs

TO
175

SO DS 501
OUTPUT

33
324 0-40

750

10" 47"
34

11000

5V

0.6V.e
220 32

.ev 4

.000220

O/Oa FR,

12067
DET-AUD

28

.4 7
3

4
390K

0I
55

.000:2n2Crl<
00

5

5 MEG 71Z

MEG

0560

CO

69

I6 ^ 70 +_j
I1

/7/ \

NUMBERS ON PRINTED CIRCUIT BOARD CORRES-
POND WITH NUMBERS IN CIRCLES ON SCHEMATIC 32 PRINTED CIRCUIT SHOWN IN HEAVY LINES



VOLUME R-21, 1961 RADIO

DELCO
CHEVROLET MODEL 988413
Alignment in Table 4, Page 38

III
ros---'"

11111

TUNER

CIAGAT BOARD
(TUBE VIEW)

57

k.

111111101111111,

I 23 I

;;-`

J
TUBE VIEW

I2DZ6
R. F. AMP. 10.8v

T

*- INDICATES LEAD FROM TUNER COIL ASS'Y
A- THIS CAPACITOR WILL NOT APPEAR IN ALL

RADIOS. (USED WHEN ILLUS. 38 IS 150 OHMS)

VOLTAGES MEASURED TERMINAL TO CHASSIS
WITH A VTVM- NO SIGNAL AND 12.0 VOLTS 52C
AT ILLUS. 22.

OSCILLATOR GRID VOLTAGE TAKEN 8

WITH SET TUNED TO 1000 KC.

210-2: % 7777; 51
TOTAL "A" DRAIN AT I2V. - 1.6 AMPS. 221

TOLERANCE ON VOLTAGES
8*- BEFORE MEASURING TRANSISTOR VOLTAGES,

THE SHORTING TYPE SPEAKER SOCKET
MUST BE OPENED AND A 4 OHM SPEAKER
CONNECTED. IF TRANSISTOR IS REPLACED, 777,

ADJUST BIAS POTENTIOMETER (ILLUS. 511 TO +12V
TO OBTAIN PROPER COLLECTOR VOLTAGE ON FUSE
WITH 12 VOLTS INPUT TO RADIO. 81_000 HEATERS

I2AD6
OSC-MOD

47

fiF51

BOTTOM VIEW

TC1 FBI

/7

8

/88

E

10.80

5V.

100
OR

150

LJ
850

71Z

45

135-300,- :_

248
.0 00220

p_da
!000220

46
46 o331.

12

12EK6
I. F. AMP.

15

TOP VIEW

17

181

18C157 BLUE

2.2

C>

12DS7
DET- AUD.

52A

5 MEG

00

55

/ 54 \

33 PRINTED CIRCUIT SHOWN IN HEAVY LINES.



VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

DELCO
CHEVROLET MODEL 988414
Alignment in Table 1, Page 38

0

0E3
24

00.00

G.

/6

2033

Voltages measured terminal to chassis with a
VTVM-No signal and 12.0 volts at Illus. 34

Oscillator grid voltage taken
with set tuned to 1000 KC.

I2DZ6
R.F. AMP

11111101011i

3

/78

.00 0068 512:4
/8A 7-2 I1p018..

.000 0430 I

3 0
OK 19.`"C'

0
IONS

1. V

/88

I2AD6
OSC-MOD

44

39 MEG

3.3 MEG

Total "A" drain at 12V. - 2.2 amps.
57

*-Indicates lead from tuner coil ass'y.
7/Co gTolerance on voltages ± 10%

C/ 47"
° *-Before measuring transistor voltages, the

E LLCM,..

shorting type speaker socket must be 34
opened and a 4 ohm speaker connected, PM;
if transistor is replaced, adjust bias poten-
tiometer (Illus. 73) to obtain proper col- ,361
lector voltage with 12 volts input to radio.

(-Illus. 60 is a fuse resistor for the trap- 47
sistor. Service with exact replacement. ,

* *73

CIIEVROLET 988414 TO FUSE TO
BLOCK HEATERS

80

175
TO .

F

12EK6
F. AMP.

10.80

0.5V

47
3300

F--
1 - 642 4

=
I '
L_

48

/0

2V

1.8

MEG.

I. MEG

76
RED \AO° 0 BLUE

400
02.50 -

850

E

3V

L

BOTTOM VIEW

TOP VIEW

.0.100047

017-)n.

MEG.

820 K

1.4V

54

i2DS7
DET - AUD

18e.

26

9 OV

390K

o.v

5 MEG

80

ouDST5puOTI

0 ev

000

0:2.06v324054"
328 4

77

BLUE

1000220 

39 f 60
053) \

/2

On .33

E1.2

31C

75 I F-1

e6

PRINTED CIRCUIT SHOWN IN HEAVY LINES.
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VOLUME R-21, MOST -OFTEN

DELCO
CHEVROLET CORVAIR 988468
Alignment in Table 1, Page 38

35 2.2

/7

ME

1 IL 'HI UT

36

.047

TUBE VIEW

I2DZ6
R. F. AMP

35

CO 37

124D6
osc-MOD

.00300068 RA

J
G

20 A

(1194112C.8 I
9 -/98_IgI 6".

000 043 1 /-\
J

10K

38<>

<680 K '--"\/\/.\-qg
39 MEG.

Voltages measured terminal to chassis with a
VTVM-No signal and 12.0 volts at Illus. 27

I

Oscillator grid voltage taken

Toleranee on voltages -± 10% 8

with set tuned to 1000 KC.
Total "A" drain at 12V. - 1.6 amps. 1 VC '0'

°-Indicates lead from tuner coil ass'y.
°°-Before measuring transistor voltages, the iroTi

shorting type speaker socket must be
opened and a 4 ohm speaker connected, 7771;

if transistor is replaced, adjust bias poten-
tiometer (Illus. 58) to obtain proper col -
lector voltage with 12 volts input to radio.

.47{-Illus. 49 is a fuse resistor for the tran r q11!-
sistor. Service with exact replacement.

FUSE BLOCK HEATERSTCHEVROLET CORVAIR 988468 TO

39

9

* *58

FED

135
TO
300

19

I2EK6
I.F. AMP

SERVICING INFORMATION

BOTTOM VIEW

C

42

4.7 MEG

TOP VIEW
12DS7

0E7- AUD

5
470K

46

.000027 820K
26

57
\AAAAAA7 .00°

5 MEG

680

DS503
OUTPUT

.5 \A.A.

850 1.00022 1,6,C 56 V11 1 pm 1

PRINTED CIRCUIT SHOWN IN HEAVY LINES.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

DELCO
OLDSMOBILE MODEL 989392
Alignment in Table 2, Page 38 01.414

5-7E3)

4

23

,7r
033

TUBE VIEW
I2DZ6
R F AMP.

3

10

.11111,

O
17

12AD6
OSC- MOD

58

39 MEG

® 44

111

E

PRINTED VIEW

7
43

17 1

11156 1

I 22

57

0.9V

3.3 MEG

i0.9V

ev

12EK6
I F AMP

PARTS VIEW

0.9V

VOLTAGES MEASURED TERMINAL TO CHASSIS
WITH A VTVM- NO SIGNAL AND 12.0 VOLTS
AT ILLUS. 32.

OSCILLATOR GRID VOLTAGE TAKEN
WITH SET TUNED TO 1000 KC.

TOTAL "A" DRAIN AT I 2V. - 2.4 AMPS.

TOLERANCE ON VOLTAGES ± 10%
COLLECTOR CURRENT 1161 1050 M.A.

*-INDICATES LEAD FROM TUNER COIL ASS'Y.
**-BEFORE MEASURING TRANSISTOR VOLTAGES,

THE SHORTING TYPE SPEAKER SOCKET
MUST BE OPENED AND A 4 OHM SPEAKER
CONNECTED. IF TRANSISTOR IS REPLACED,
ADJUST BIAS POTENTIOMETER I ILLUS. 671
TO OBTAIN PROPER COLLECTOR VOLTAGE
WITH 12 VOLTS INPUT TO RADIO.
ILLUS. 57 IS A FUSE RESISTOR FOR THE TRANSISTOR.
SERVICE WITH EXACT REPLACEMENT,

A- WILL NOT APPEAR IN ALL RADIOS
At- .33 OHM MUST BE USED WHEN ILLUS. 34 IS NOT

PRESENT.

66

77z

321
7774

"A" TO
LEAD HEATERS

2.00

48

45

B

52

12DS7
AUD-DET

O
18

24 B

7

L

O

- - --1-
A1

39 MEG

I.0 MEG
50

13?.08

DS -501
OUTPUT

1.3

1

_J

5/
18^
OR
15^

52

47K

53

3/C

n

O

390K

1,2

O

65A

3011
00

271-A41\=-4
000680 54 28-^A-11

s2oK 000 015

r

658

yAA' 2911001

5

0 1791,
r p
y 01L J

19

REAR
SPEAKER

OLDSMOBILE 989392.. -PRINTED CIRCUIT SHOWN IN HEAVY LINES
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PONTIAC MODEL 989693
Alignment in Table 2, Page 38

0 0

12DZ6
R. F. AMP

OV.

/7

2
E

42

/6

X033

Voltage measured terminal to chassis with a
VTVM-No signal and 12.0 volts at Illus. 30.

rj1

V

CIRCUIT BOARD
MOE VICWI

Oscillator grid voltage taken
with set tuned to 1000 KC.

Total "A" drain at 12V. - 2.2 amps.
Transistor collector current -1 amp.
Tolerance on voltages ± 10% \zi,/c

*-Indicates lead from tuner coil ass'y.
e6-Before measuring transistor voltages, the

12AD6
050 -MOD.

45

3.3MEG

eg:
shorting -type speaker socket must be 41:1"

opened and a 4 ohm speaker connected, if 5/
transistor is replaced, adjust bias potenti-
ometer (Illus. 73) to obtain proper collec-
tor voltage with 12 volts input to radio.

f -Illus. 59 is a fuse resistor for the transistor.
Service with exact replacement. A. TO

LEAD .EAT 'RS

9

A I 7

0

175 33.
PONTIAC 989693-PRINTED CIRCUIT SHOWN IN HEAVY LINES.

18

BOTTOM VIEW

Cs)

16 I
1158

I2EK6
I. F. AMP.

1619V

0

V.

r

L

I 24

3.9 MEG

a

1.0 MEG.

59

TOP VIEW

DS -501
OUTPUT

I 5Y 124

1:11111 .0311

CG

6^

57

12DS7
(XT.- AUD.

0

C> 12.

175 i

53

7)Z /74 \

37



VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

DELCO Alignment Procedure for Various 1961 Auto Radios

Output Meter Connections

Generator Return

Dummy Antenna

Volume Control Position

Generator Output

Across Voice Coil

To Receiver Chassis

In Series With Generator
Maximum Volume

Minimum for Readable Indication

TABLE 1, Alignment for Buick 980134, Chevrolet 988414, Chevrolet Corvair 988468

STEP
SERIES CONDENSER

OR
DUMMY ANTENNA

CONNECT
SIGNAL GENERATOR

TO

SIGNAL
GENERATOR
FREQUENCY

TUNE RECEIVER TO
ADJUST IN
SEOUENCEFOR

MAX
OUTPUT

1 0.1 Mfd. 12AD6 Grid (Pin #7) 262 KC High Frequency Stop A, B, D, C

2 .000082 Mfd. Antenna Connector 1615 KC High Frequency Stop °E, F, G

3 .000082 Mfd. Antenna Connector 600 KC Signal Generator Signal J, K

4 .000082 Mfd. Antenna Connector 1815 KC High Frequency Stop F, G

5 .000082 Mfd. Antenna Connector 1100 KC Signal Generator Signal L"

TABLE 2, Alignment for Oldsmobile 989392 and Pontiac Model 989693

STEPS
SERIES CAPACITOR I CONNECT

OR SIGNAL GENERATOR
DUMMY ANTENNA TO

SIGNAL
GENERATOR
FREQUENCY

TUNE RECEIVER TO
ADJUST IN
SEQUENCEFOR

MAX.
OUTPUT

1 0.1 Mfd. 12AD6 Grid (Pin #7) 262 KC High Frequency Stop A, B, C, D

2 0.000068 Mfd. Antenna Connector 1615 KC High Frequency Stop 5E, F, G

3 0.000068 Mfd. Antenna Connector 600 KC Signal Generator Signal J, K

4 0.000068 Mfd. Antenna Connector 1615 KC High Frequency Stop F, G

5 0.000068 Mfd. Antenna Connector 1100 KC Signal Generator Signal L
TABLE 3, Alignment for Buick 980132 and Oldsmobile Model 989387

STEPS
SERIES CONDENSER

OR
DUMMY ANTENNA

CONNECT
SIGNAL GENERATOR

TO

SIGNAL
GENERATOR
FREQUENCY

TUNE RECEIVER TO
ADJUST IN
SEQUENCEFOR

MAX.
OUTPUT

1 0.1 Mfd. 12AD6 Grid (Pin #7) 262 KC High Frequency Stop A, B, D, C

2 .000082 Mfd. Antenna Connector 1615 KC High Frequency Stop E, F, G

3 .000082 Mfd. Antenna Connector 600 KC Signal Generator Signal J, K

4 .000082 Mfd. Antenna Connector 1615 . KC High Frequency Stop F, G

5 .000082 Mfd. Antenna Connector 900 KC Signal Generator Signal L
TABLE 4, Alignment for Chevrolet Model 988413

STEPS
SERIES CAPACITOR

OR
DUMMY ANTENNA

CONNECT
SIGNAL GENERATOR

TO

SIGNAL
GENERATOR
FREQUENCY

TUNE RECEIVER TO
ADJUST IN
SEQUENCEFOR

MAX.
OUTPUT

1 0.1 Mfd. 12AD6 Grid (Pin #7) 262 KC High Frequency Stop A, B, C, D,

2 0.000082 Mfd. Antenna Connector 1615 KC High Frequency Stop *E, F, G,

3 0.000082 Mfd. Antenna Connector 600 KC Signal Generator Signal J, K

4 0.000082 Mfd. Antenna Connector 1615 KC High Frequency Stop F, G

"Before making this adjustment check mechanical setting of oscillator core "H." The rear of the core should be 1%"
from the mounting end of the coil form. (This measurement is readily made by inserting a suitable plug in the
mounting end of the coil form.) Core adjustment should be made with a non-metallic screw driver.

""I, is the pointer adjustment screw which is on the connecting link, between the pointer assembly and the parallel
guide bar. It should be adjusted so that the dial pointer corresponds with the 1100 K.C. mark on the dial.

555I., is the pointer adjustment screw which is on the connecting link, between the pointer assembly and the parallel
guide bar. It should be adjusted so that the dial pointer corresponds with the 900 KC mark on the dial.

With the radio installed and the car antenna plugged in, adjust the antenna trimmer "G" for maximum volume
with the radio tuned to a weak station between 600 and 1000 KC (see sticker on case.)
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

EMERSON RADIO Model 933B, Chassis 120547B
v-1

25L6GT
STOP AT

37.5K

115 VOLTS
AC ONLY

(60 CPS(

P-1

RECORD PICKUP

PLAYER
TURNTABLEma

ON VOLUME
CONTROL

SW -1

NOTE REFER TO CONDITIONS FOR
VOLTAGE AND RESISTANCE
READINGS (BELOW).

115 VOLTS
AC ONLY

(60 CPS)

P -1

EMERSON RADIO Model 935B, Chassis 120548B
V-1

50EH5

TWISTED
LEADS

,C:2000,C

R -1 5

500K 4 .02V
VOLUME 46011

.0C

1

47

25V(AC) 927, 11

16.0. CHASSIS

V -1
25L6 GT

HEATER

B-

R- 2
120

R-4
10K

C -3A=
3OMF 5OMF

120V

T-1

RECORD
CHANGER

TURNTABLE

AUTOMATIC
ON -OFF

SWITCH

SW -1

-r

LiPICKUP

TWISTED
LEADS

FiS(CC

TYTFT
CHASSIS

V -IR-6 50EH5450
50V(AC) 4 3

10 Si 3511 HEATER

PHONO
MOTOR
115 VAC

7

R- 2

106V
600N

R7- 5
4
1W

RECTFIER

T-1

NOTE:
RESISTORS IN OHMS
AND 1/2 WATT,
CAPACITORS IN MFD'S,
UNLESS OTHERWISE
NOTED.

* REFER TO CONDI-
TIONS FOR VOLTAGE
6 RESISTANCE
READINGS (BELOW).

NOTE
RESISTORS IN OHMS
AND 1/2 WATT,
CAPACITORS IN MFD'S,

R-4 UNLESS OTHERWISE

+ +
1000 R - 5 NOTED.

4 768 C -3A'''' C-313-'- 1W

120

MINUS LEAD

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS

1. Voltages indicated ore positive d.c., resistances in ohms, unless
otherwise indicated.

2. Measurements made with voltohmyst or equivalent.
3. All measurements taken from pin to B minus unless otherwise

indicated.

4. Voltoge measurements taken with:
a) Line voltage maintained at 115 volts o.c.
b) Volume control set for maximum volume.

SE -1
RECTIFIER

5. Resistance measurements taken with:
a) Power line cord disconnected from outlet.
b) Volume control set for maximum volume.

6. Nominal tolerance on component values makes possible a
variation of i 15% in voltage and resistance readings,

7. N.C. denotes no connection, K is kilohms, Meg. is megohms.

8. Resistances marked with * vary due to capacitor charge.
Allow about 30 seconds for meter to settle.

EMERSON RADIO Model 937B, Chassis 120558B

DISASSEMBLY INSTRUCTIONS
1. Remove 2 Phillips head screws used to secure record

changer to cabinet.
2. Lift changer and cardboard mounting escutcheon up

and tilt backwards. Do not disconnect any leads.
3. Remove both volume control knobs from cabinet front.
4. Disconnect leads for both the left and right channel

loudspeakers from their respective output transformers.
NOTE: Care should be taken to mark all speaker
leads before disassembly to insure their proper con-
nection during re -assembly.

5. Remove two palnuts used to secure chassis to cabi-
net and free line cord from fishpaper harness stapled
to cabinet.

6. Slide chassis to rear and lift both record changer and rc:.7,
chassis from cabinet.

7. Re -assemble in reverse order
P -I

"PW  CHASSIS (LINE CORD)
II5V AC ONLY

60 CPS' - (NEVER TO SE SHORTED
TO CHASSIS)

RESISTORS IN OHNSIII 10001NDIWATT
UNLESS NOTED.

CAPACITORS IN MICRO FARADS

0

er RIGHT, CHANNEL

2

- I
VOLUME 12MEG

L EFT
,; CHANNEL

ov 2,5

R -2
2MEG

R-1
6806 30MF

MOTOR
V -I V-2

SW -I 60E1,5 60Fx5

SHOWN JF._ IL..21117A725,AC/
AUTOMATIC 3

ON -OFF SWITCH HEATERS

V-1
60FX5

I25V

12

120V

C-213 C -2C-+
20MFI

SE -I
RECTIFIER

I
130,/

T-1
YELLOW TRACER

PMl

NO T E I CORRECT PHASING
OF SPEAKERS MUST SE 085ER
FOR DETAILS REFER TO *SR
PHASING- ON PAGE I

T-2
YELLOW TRACER

R-7

3

41



VOLUME R -21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

EMERSON RADIO Model 938B, Chassis 120559B

r- MONAURAL AND STEREO AMPLIFIER BOARD 1
4;.7:,7.1`..,;;.7.1T.1.7`""'" '"
*.T.TIalitreiTCRIE.CCITT IN

rr1=T5k.Z...111I511)9T0E0 °""

1-11 B-3
00AT

Iwo-

RICORD
CHARMER

P-

SI" 1-4.....
ac.:1*.c.

OP 14.4.i

RIGHT CHANNEL

LIFT CHANNEL

cal

011

IS Mel 't .ct 4 1. .0 00

3441
o V-HAIIIAXT

_41.21LLI

3 lila o

100.
I

TEt - -

-S 41*

.000

i 00 =1X7
It

r
1101 010 SEWS  1- -1 -

tq0v.7.4.15,071

HILTENS. .

10,0,17,
v -S

SOIHS

70

 So
V.
HI 51 L

4110.
SI-I

4
S -I P -I

Voltage measurements taken with:
A) Line voltage maintained at 115 volts A.C.
B) Loudness control set for minimum volume.
C) Record changer in "off" position.

MODEL: 938-B

CHASSIS 120559-B

TO REMOVE CHASSIS

Remove record changer and mounting board assembly as
outlined above.
Remove knobs from amplifier control panel at front of
cabinet.
Remove screws used to secure AC interlock bracket to
cabinet.
Slide pilot light and socket assembly from its holder.
Unclip connectors for the right channel, center channel
and left channel loudspeakers from their respective
terminals.

NOTE: Core must be taken to mark all speaker leads in
some manner before disconnecting, to assure
proper re -connection of each during re -assembly.

Remove four Palnuts used to secure chassis and remove
chassis from cabinet.
Re -assemble in reverse order.

Ty0T0L.1
uaNK 10T

ROM,. 0 1.0.01
00

..r:St.";;"

Cff 04011VIV SCOIE
0 ",;,1 :;;;Jr.

RECORD CHANGER 819170, ADJUSTMENT SETTINGS

(.17.1

- S-6

111::,87

SP -I

SP -2

tra ® COCi 
CORRECT 140510 a SIMM03y!SUETOE C113[RvE13  43,goggOrYSt4,1

TO N DET

7"'"

ETCHED PRINTED CIRCUIT (TOP VIEW)
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ADJUST FOR
MAX. AT 1400
KC WHILE
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GANG

STEP 5
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BOTTOM VIEWS

BASE

NPN

BASE

PNP

COLLECTOR

EMITTER

TRANSISTOR

COLLECTOR

EMITTER
TRANSISTOR

3

GENERAL ELECTRIC Models P790A,B, P791A, B

BOTTOM VIEWS

4

5

TO SI

NOTES.

(IN A" VERSION ONLY)

OSCILLATOR COIL I.UNLES OTHERWISE NOTED:
CAPACITORS MORE THAN 1=MMF
CAPACITORS LESS THAN I =mF
RESISTORS ARE V2 WATT 1K .1000

2.VOLTAGE F CURRENT READINGS ARE
AVERAGE UNDER NO SIGNAL CONDITIONS.
VOLTAGES ARE POSITIVE WITH RESPECT
TO GROUND.

3.SIMILIAR APPROVED TRANSISTORS MAY
BE USED.

4.VOLTAGES SHOWN IN DARE FOR PNP
TRANSISTORS IN TR5 r TR6.

5.04 ..02mFD, R18 IS REPLACED BY
JUMPER WITH DYNAMIC SPEAKER.
ci4=11AFD,R18 IS IK WITH MAGNETIC

(PEAK AT issKcl SPEAKER.
STEP 3/ STEP? \ srEpi

E - EMITTER
B - BASE
C - COLLECTOR

 1 4.
2
3 5.

7 -
7

ADJUST FOR MAX.
AT 580KC WHILE
ROCKING GANG

STEP 6

I

/®
14.2

TCA

R3
56K \

LI

SYL2N1056 R4
TRI riswo-i

\

:4"

N

RI
C2--

.05
47K ,

C3

R2
L5K

8.6V P5

220

I.F. TRANSFORMERS

RIB

R18(SEE NOTE 5)

TO SPKR

\

/ I \

33061/ 39K
RII

10I1

(5) Tii/
41IL

1 TR2. T2 \
I " _ I GE- 9 - 1 0) I- -

T3
L

I R955o - - C
1

Di

1
GT- 134,1

I 8.7v . . 444 4
121 1^4;.' f  5- 8, vI

2,L.,,,, (?)2;;;,
:

-,

V L.- .6

,-..' a
1

_ _ _ J

8.6V

0 TR3 
8.2V SYL2N233A

GE 2N293
GE 2N292

Jot.

STEP 4
ADJUST FOR
MAX.AT 1630
KC GANG
OPEN

A3V

R7
20K

SEE NOTE 6) Ric) 4.7K

C7g1 C101.01

j_C7 R383K 470
-r.os

10K/

6.IF TR3 IS 2N293 OR 2N292 , C7 GOES
TO GROUND.

ZFOR NPN TRANSISTORS IN TR5 E TR6
A. JUMPER A TO B
B.JUMPER C TO D

8,FOR PNP TRANSISTORS IN TR5.7146
&JUMPER A TO D
B.JUMPER B TO C

9RESISTANCE ACROSS OUTPUT
TRANSFORMER IS 45" WITH
DYNAMIC SPEAKER. READING
WITH MAGNETIC SPEAKER IS
85, .

/ 8.7V R16 9v
T 'TOT

CI28.7V

6v
8.6V

fR13
270K

RCA 2N406
TR4 14

JI

_513
-.002

C15 11

50MFD 12v 1 TR5

6-10 MA.

-+IIII

300"

.2V

P14

.05V

C.E1

100

.2V

(E)

815

5.6K

Rt7
22

EE
NO

7.8)

TR6 

9V
OV

9V CO
AS TRG)

$EE

C14

GEE
NO13'

ISEE NOTE 57,8)
RCA 2N408 GNP)
SYL 2 Ni059 94PN)

RI8
1K

A
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0
X00000

0 0 0 0 0 0 0

,7-
L0000000,

oa oo0000b IN

rah_ J

GENERAL ELECTRIC
Models P805A, P806A, P807A, B,

and P808A, B
"A" version diagrams on this page,
and "B" version on the next page.

TO REMOVE CIRCUIT BOARD

1. Turn screw in cabinet back counterclockwise
until it becomes loose (this a captive screw and
remains in the cabinet).

2. Insert a coin in either slot on the cabinet bot-
tom and twist to remove the cabinet back.

3. Remove screw holding tuning dial.
4. Remove 3 screws under the tuning dial to release

the tuning gang from the cabinet front.
5. Remove one 11/32" nut (bottom center of circuit

board) and 3 hexhead screws holding circuit
board to bosses on cabinet front.

6. Fold tuning gang and circuit board out of cabi-
net front toward the volume control end. It is

not necessary to remove the volume control to

repair the circuit board.

O
P

>

0 0 0

0 0 0
Co o o)

tO

;

05

0'

a.

=MD-.
00 0 0 0 0 00 0 0

2

0

I a-

5 6

w

54



A
D

JU
S

T
 F

O
R

 M
A

X
.

A
T

 1
40

0K
C

 W
H

IL
E

R
O

C
K

IN
G

 G
A

N
G

P
E

A
K

 A
T

 4
55

K
C

S
T

E
P

 5

- 
C

I (
U

S
E

D
01

O
N

S
O

M
E

S
E

T
S

)

L 
I

IA

C
B

H
I C
2

.0
05 S
T

E
P

 4

33
0

R
5

(U
S

E
D

 O
N

 S
O

M
E

 S
E

T
S

)

R
2

39
K

( 
W

IT
H

 C
I a

 R
5)

47
K A
D

JU
S

T
 F

O
R

 M
A

X
. A

T
16

30
 K

C
 G

A
N

G
 O

P
E

N

T
O G
A

N
G

A
LI

G
N

M
E

N
T

G
R

D
S

E
T

 V
O

LU
M

E
 C

O
N

T
R

O
L 

A
T

 M
A

X
IM

U
M

.
C

O
N

N
E

C
T

 O
U

T
P

U
T

 M
E

T
E

R
 O

R
 S

C
O

P
E

A
C

R
O

S
S

 V
O

IC
E

 C
O

IL
.

IN
D

U
C

T
IV

E
LY

 C
O

U
P

LE
 S

IG
N

A
L

G
E

N
E

R
A

T
O

R
 T

O
 R

E
C

E
IV

E
R

.

I
C

\*
IE N
P

N

N
O

T
E

S
:

I. 
U

N
LE

S
S

 O
T

H
E

R
W

IS
E

 N
O

T
E

D
:

C
A

P
A

C
IT

O
R

S
 M

O
R

E
 T

H
A

N
 -

1 
M

M
F

C
A

P
A

C
IT

O
R

S
 L

E
S

S
 T

H
A

N
 I 

 M
F

R
E

S
IS

T
O

R
S

 A
R

E
 1

/4
 W

A
T

T
 &

 K
10

00
 ;

2.
 V

O
LT

A
G

E
S

 &
 C

U
R

R
E

N
T

 R
E

A
D

IN
G

S
 A

R
E

 L
-

A
V

E
R

A
G

E
 U

N
D

E
R

 N
O

 S
IG

N
A

L 
C

O
N

D
IT

IO
N

S
.

V
O

LT
A

G
E

S
 A

R
E

 N
E

G
A

T
IV

E
 W

IT
H

 R
E

S
P

E
C

T
T

O
 G

R
O

U
N

D
.

Pa
rt

ia
l W

ir
in

g 
D

ia
gr

am

B

c E

P
N

P

22

S
T

E
P

 3

-
C

5
6 

m
F

D
T

2

+
15

V

T
R

2

R
S

I5
32

r

S
T

E
P

 2

R
8

47
K

R

10
0 

K

C
D

55
0-

n.

LI

C
6 .0
1 

-

C
7 

-
.0

5

2.
5

C
9

T
R

 3
R

S
26

88

R
9

R
IO

2.
7K

56
0

S
T

E
P

 I 13
r-

 (
F

.

C
8
I

.0
3

R
18

10
K

R
II

10
 K

B
 1

- 
G

R
O

U
N

D

-8
V .7

5M
F

4.
50

V
 T

R
4

R
S

L5
I3

S
P

K
R

R
13 68

K

R
I7

47 R
15

2.
2 

K
.( 0

C
l2

R
16

10
K

R
12

47
0

50
0 

M
F

D
C

I3
 1

12
 V

-'I
+

B
A

T
T

E
R

Y
 U

F
E

 A
P

P
R

O
X

.

9 
V

si
13

0-
15

01
R

S

11
11

11
-

I9
-2

4M
A

.

T
R

 5
R

S
I5

49 S
I

/T
h

I
H

A
A

./v
v\

."
,-

.
R

I9
15

0

3

R
I2

S
P

K
R

3 
V

2"
M

A
G

N
E

T
IC

B
O

T
T

O
M

 V
IE

W
S

I.F
.T

R
A

N

2 3

o 0 o
o

4 5

O
S

C
 C

O
IL

3 K
E

Y

5'
)

C
D

C
D

C
D

C
)

C
D

01
4

C
D 0 C
D 0

11
3 o, O 0.
.



A
LI

G
N

M
E

N
T

A
D

JU
S

T
41

71
 M

A
K

M
O

O
 K

C
W

H
IL

E

R
O

C
K

IN
G

 G
A

N
G

S
T

E
P

 5

A
D

JU
S

T
 F

O
R

 M
A

X

51
30

K
C

W
H

IL
E

R
O

C
K

IN
G

G
A

N
G

IS
T

E
P

6

A
D

JU
S

T
 F

O
R

 M
A

X
05

5 
K

C
 R

A
D

IA
T

E
D

S
IG

N
A

L
S

E
T

 V
O

LU
M

E
 C

O
N

T
R

O
L 

A
T

M
A
X
I
M
U
M
.

C
O
N
N
E
C
T
 
O
U
T
P
U
T
 
M
E
T
E
R
 
O
R
 
S
C
O
P
E
 
A
C
R
O
S
S

V
O

IC
E

 C
O

IL
IN

D
U

C
T

IV
E

LY
 C

O
U

P
LE

S
IG

N
A

L
G

E
N

E
R

A
T

O
R

 T
O

R
E

C
E

IV
E

R

R
5

J
C

IO
B

R
2

O
K

13
.4

V
vv

vs
",

--
47

0
S

T
E

P
 3

i

S
T

E
P

 2
S

T
E

P
 I

8.
6V

R
I4

R
I.5

R
I9

R
M

15
0

,v
vv

y.

65
 M

F
D

12
V

.< o

( 
2 

N
94

 -
13

41
10

K
! R

8 56
6

47
K

I K
10

ry
0

90
V

4
[

12
N

94
-3

62
12

 
.4

..
 J

'i
I

I-
-

R
4

(S
E

E
 N

O
T

E
 3

1
1

-C
S

I 0
til

10
K

T
R

5
ov

L2
,-

R
S

 2
36

7

(.
./

(S
E

E
 N

O
T

E
 3

1

T
R

6
6 

-1
0M

A
.

P
i

L 
I

5
T

I
--

'
""

I

<
/
\
.
-
-
-
4
-
-
-

-
-

M
K

 N
O

T
&

T
R

I
R

S
23

64
3'

v-
v-

i''
2

""
'-1 \

,
4

,

-.
.-

--
1

I

2)

1
M

E
 N

O
T

E
 3

1
T

R
2

2N
94

r
T

2 - 
-1

1-
-.

rj3 I
Z

.

1S
E

01

N
O

T
E

 3
1

T
R

4
R

S
2

/ I
:K

,
R

52
37

3
R

S
23

74
R

S
23

75

R
P) "

N
D

I-
+ .

._
-5

,
l(S

E
E

 N
O

T
E

 3
/

1

\ \
-7

)1C
3

-

T
I

;
I

51

I

II
1

T
R

 3
R

S
 2

36
5

, I
1

-,
,,

r,
_

.8
78

35
?-

 4
I5

16
48

K
.1

4 0
1.

5V
J

_4
4'

I

','
j'

L
1

14
J1

cn
._

 _
__

_
1

-,
r-

5
1 .

'
-

4
_i ?,

:

JI
0-

3
\ \

cc
J

R
2*

\
A

H
-f

1-
-,

.0
0T

2
_1

3
4

0
\

Z
C

O
I_

4.
7K

,_
__

_
T

D
5

i4
\,

*7
-)

\Z
.0

5
2
5
y

IV
0-

3

,
C

6
-''

.
tr

l
I M

A
S

T
E

P
S

,
4,

_c
ii_

__
_,

01

._
__

T
.0

1
11

12

R
I6

T
R
7

., l ,,,
j

2 I

C
2 

-
R

5
A

pJ
uS

T
 F

O
R

 M
A

X
.

R
7

22
0

-5
--

C
4

6I
N

F
D

A
S

V
10

06
, P

A
F

D
22

0
( 

M
U

S
T

 B
E

Z
a

m 2.
76

O
K

16
30

 K
c 

W
IT

H
I5

V

1
R

C 47
0

C
7

-0
5

25
V

)S
A

M
E A
T

R
T

6O
)P

E
tt

G
A

N
G

O
P

E
N

2.
7K

1.
4.

5M
A

R
I3

--
_,

C
IO

A
R

17
O

V
2 

3,
A

1 
M

A
W

S
P

E
A

K
E

R
i t
l

27
6

-
T
O
e
vM

5
.
6
6

r
i

t
i
l

T
O
 
R
E
M
O
V
E
 
C
H
A
S
S
I
S

I
i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
t
h
e
 
b
a
t
t
e
r
y
 
(
-
)
 
a
n
d
 
p
i
v
o
t
e
d

c
o
n
n
e
c
-

1
.

D
i
s
e
n
g
a
g
e
 
s
c
r
e
w
 
o
n
 
r
e
a
r
 
o
f
 
c
a
b
i
n
e
t
.

t
o
r
.

B
A

S
E

 -
2
.

I
n
s
e
r
t

c
o
i
n

i
n

s
l
o
t

o
n

b
o
t
t
o
m
 
o
f

c
a
b
i
n
e
t

I
f
 
a
n
 
e
x
c
e
s
s
i
v
e
 
t
o
t
a
l
 
c
u
r
r
e
n
t
 
d
r
a
i
n
 
i
s
 
r
e
c
o
r
d
e
d
,

a
n
d
 
t
w
i
s
t
 
t
o
 
r
e
m
o
v
e
 
c
a
b
i
n
e
t
 
b
a
c
k
.

t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
c
o
l
l
e
c
t
o
r
 
c
u
r
r
e
n
t
s
 
o
f
 
e
a
c
h
 
t
r
a
n
s
i
s
t
o
r

P
N

P

3
.

R
e
m
o
v
e
 
5
 
s
c
r
e
w
s
 
h
o
l
d
i
n
g
 
b
o
a
r
d
 
t
o
 
c
a
b
i
n
e
t
 
b
o
s
s
e
s
.

s
h
o
u
l
d
 
b
e
 
c
h
e
c
k
e
d
.

A
n
 
e
x
c
e
s
s
i
v
e
 
c
u
r
r
e
n
t
 
r
e
a
d
i
n
g
 
m
a
y

(
D
o
 
n
o
t
 
r
e
m
o
v
e
 
s
c
r
e
w
s
 
f
r
o
m
 
a
n
t
e
n
n
a
 
h
o
l
d
e
r
.
)

m
e
a
n
 
a
 
s
h
o
r
t
e
d
 
t
r
a
n
s
i
s
t
o
r
;

n
o
 
c
u
r
r
e
n
t
 
w
i
l
l
 
i
n
d
i
c
a
t
e

R
A

N
 -

4
.

S
w
i
n
g
 
c
i
r
c
u
i
t
 
b
o
a
r
d
 
u
p
 
9
0
°
 
f
r
o
m

c
a
b
i
n
e
t

f
r
o
n
t
.

t
h
a
t

a
t
r
a
n
s
i
s
t
o
r
 
o
r

a
s
s
o
c
i
a
t
e
d
 
c
i
r
c
u
i
t
 
c
o
m
p
o
n
e
n
t

T
O
 
R
E
M
O
V
E
 
V
O
L
U
M
E
 
C
O
N
T
R
O
L
 
A
N
D
/
O
R
 
T
U
N
I
N
G
 
C
A
P
A
C
I
T
O
R

i
s
 
d
e
f
e
c
t
i
v
e
.

1
.

R
e
m
o
v
e
 
c
h
a
s
s
i
s
.

W
N

 T
R

A
N

S
IS

T
O

R
S

O
S

C
IL

LA
T

O
R

-
-
)
c
o
u
.
e
c
n
o

A
/,

''.
.1

E
M

IT
T

E
R

s.
(4

T
R

A
N

S
IS

T
C

R
S

C
;

;
.
2

.
.
-
"
'

c
o
l
.
I
.
e
v
m
m

c
 
6

'
.
.
)

F
U

R
T

E
R

e
i

B
O
T
T
O
M

V
I
E
W
S

-
,
T
7

Y
A

A
.

F
S

T
IR

T
R

A
N

S
S

C
O

L

F

T
H

IR
D

T
R

A
N

S
IS

,..
I.F

.

C
J

1
-
-
.

C
D
C
n

.
-
.

P:
1

C
)

C
i)

t
i
l

N
O
 
R
E
C
E
P
T
I
O
N
:

2
.

R
e
m
o
v
e
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
k
n
o
b
.

N
O
T
E
S
 
-

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
 
a
n
d
 
b
a
t
t
e
r
y
 
c
o
n
t
a
c
t
s
.

3.
R
e
m
o
v
e

t
w
o

s
c
r
e
w
s

h
o
l
d
i
n
g

t
u
n
i
n
g

c
a
p
a
c
i
t
o
r

1.
U

N
LE

S
S

 O
T

H
E

R
W

IS
E

 N
O

T
E

D
 -

2
.

C
h
e
c
k
 
o
n
 
-
o
f
f
 
s
w
i
t
c
h
.

C
A

P
A

C
IT

O
R

S
 M

O
R

E
 T

H
A

N
 1

 M
m

F
2
.

m
o
u
n
t
i
n
g
 
p
l
a
t
e
 
t
o
 
c
a
b
i
n
e
t
 
f
r
o
n
t
.

C
A

P
A

C
IT

O
R

S
 L

E
S

S
 T

H
A

N
I

. M
 F

3
.

C
h
e
c
k
 
a
l
l
 
a
n
t
e
n
n
a
 
l
e
a
d
 
c
o
n
n
e
c
t
i
o
n
s
.

4
.

U
n
s
c
r
e
w

m
e
t
a
l

s
t
u
d

h
o
l
d
i
n
g
 
m
o
u
n
t
i
n
g

b
r
a
c
k
e
t

R
E

S
IS

T
O

R
S

 A
R

E
1
0

W
A

T
 T

4
.

C
h
e
c
k
 
c
o
i
l
 
L
2
.

6 
 1

00
0

n
e
a
r
 
s
p
e
a
k
e
r
 
a
n
d
 
d
i
a
l
 
s
c
a
l
e
 
o
p
e
n
i
n
g
.

W
E
A
K
 
A
U
D
I
O
:

2-
 V

O
LT

A
G

E
S

 A
R

E
 P

O
S

IT
IV

E
 W

IT
H

5
.

C
a
r
e
f
u
l
l
y
 
l
i
f
t
 
o
u
t
 
c
h
a
s
s
i
s

a
n
d

c
o
n
t
r
o
l
s
,
 
t
i
l
t

R
E

S
P

E
C

T
 T

O
 G

R
O

U
N

D
 U

N
D

E
R

 N
O

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
 
f
o
r
 
9
 
v
o
l
t
s
.

S
IG

N
A

L
C

O
N

D
IT

IO
N

S
u
n
i
t
 
s
l
i
g
h
t
l
y

t
o

s
l
i
d
e
 
d
i
a
l
 
p
o
i
n
t
e
r

o
u
t

o
f

2
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
c
u
r
r
e
n
t
.

o
p
e
n
i
n
g
.

3 
R

E
P

LA
C

E
 W

IT
H

 T
R

A
N

S
IS

T
O

R
 T

Y
P

E
S

 S
H

O
W

N
, O

R
3
.

C
h
e
c
k
 
t
r
a
n
s
i
s
t
o
r
 
c
o
l
l
e
c
t
o
r
 
c
u
r
r
e
n
t
s
.

O
R

D
E

R
 B

Y
 C

A
T

A
LO

G
 N

U
M

B
E

R
 A

S
 L

IS
T

E
D

 N
 P

A
R

T
S

4
.

C
h
e
c
k
 
a
l
i
g
n
m
e
n
t
.

LI
S

T

T
R
O
U
B
L
E
S
H
O
O
T
I
N
G

I
N
T
E
R
M
I
T
T
E
N
T
:

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
c
o
n
t
a
c
t
s
 
f
o
r
 
c
o
r
r
o
s
i
o
n
.

A
 
c
h
e
c
k
 
o
f
 
b
a
t
t
e
r
y

c
o
n
d
i
t
i
o
n
 
a
n
d

t
o
t
a
l

c
u
r
-

2
.

C
h
e
c
k
 
s
o
l
d
e
r
 
c
o
n
n
e
c
t
i
o
n
s

o
n

d
i
p
 
-
s
o
l
d
e
r
e
d

s
i
d
e

r
e
n
t
 
d
r
a
i
n
 
o
f
 
t
h
e
 
r
e
c
e
i
v
e
r

s
h
o
u
l
d

b
e

m
a
d
e

f
i
r
s
t
.

A
l
l
 
c
u
r
r
e
n
t
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
r
e
 
m
a
d
e
 
a
t
 
q
u
i
e
s
c
e
n
c
e
 
w
i
t
h

o
f
 
c
i
r
c
u
i
t
 
b
o
a
r
d
.

G
E

N
E

R
A

L
 E

L
E

C
T

R
IC

t
h
e
 
r
e
c
e
i
v
e
r
 
t
u
r
n
e
d
 
o
n
,
 
v
o
l
u
m
e

c
o
n
t
r
o
l
 
a
t

m
i
n
i
m
u
m
,

m
o
t
o
r
b
,

t
u
n
i
n
g
 
g
a
n
g

c
l
o
s
e
d
,
 
a
n
d
 
w
i
t
h
 
n
o
 
-
s
i
g
n
a
l

c
o
n
d
i
t
i
o
n
s
.

I
n
t
e
r
m
i
t
t
e
n
t
au

di
o,

M
od

el
s 

P8
15

A
, P

81
6A

c
e
p
t
i
o
n
 
i
s
 
f
r
e
q
u
e
n
t
l
y
 
c
a
u
s
e
d

b
y

o
a
t
i
n
g
p
o

a
n
d

p
o
o
r
 
r
e

-
o
r

b
a
t
t
e
r
y

c
o
n
 
-

T
h
e

t
o
t
a
l

r
e
c
e
i
v
e
r
 
c
u
r
r
e
n
t
 
d
r
a
i
n
 
i
s
 
6

t
o

1
0

t
a
c
t
 
o
r
 
l
o
w
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
.

m
i
l
s
.
 
T
h
i
s
 
i
s
 
m
e
a
s
u
r
e
d
 
b
y
 
i
n
s
e
r
t
i
n
g
 
a

m
i
l
l
i
a
m
m
e
t
e
r

P:
1

(
) 2 C
) t (
D

Pz
i 4 1-
3



N
O

T
E

S
M

O
U

N
T

IN
G

 V
IE

W
 O

F
 G

A
N

G
I

U
N

LE
S

S
 O

T
H

E
R

W
IS

E
 N

O
T

E
D

 -
C

A
P

A
C

IT
O

R
S

R
I I

R
s

4
M

O
R

E
 T

H
A

N
 I

.. 
M

M
F

 C
A

P
A

C
IT

O
R

S
 L

E
S

S
 T

H
A

N
 I 

=
1s

4F
4

,
vr

y
0

R
E

S
IS

T
O

R
S

 A
R

E
 1

/2
 W

A
T

T
1

10
00

2 
V

O
LT

A
G

E
 A

N
D

 C
U

R
R

E
N

T
 R

E
A

D
IN

G
S

 A
R

E
A

V
E

R
A

G
E

 U
N

D
E

R
 N

O
 S

IG
N

A
L 

C
O

N
D

IT
IO

N
S

 V
O

LT
A

G
E

S

o
A B

.
C

O
S

C
IL

LA
T

O
R

 T
R

IM
M

E
R

G
R

O
U

N
D

A
N

T
E

N
N

A
 T

R
IM

M
E

R

,

i .
, L

%
)

)1
1I

ck
t
i(

.
41

C
D

P
ss

..-
1,

_
 A

W
0

II
I1

tv
III

III
iii

ir-
-

T
U

N
IN

G

C
,

m
r 4

A
R

E
 P

O
S

IT
IV

E
 W

IT
H

 R
E

S
P

E
C

T
 T

O
 G

R
O

U
N

D
...

.
4/

11
.*

O
r
 

C
A

P

J)
2

R
7

T
lb

a
W

N
W

ri
 

4 
=

T
h

[if

3 
V

O
LT

A
G

E
S

 S
H

O
W

N
 IN

 0
 A

R
E

 F
O

R
 P

N
P

T
R

A
N

S
IS

T
O

R
S

 IN
 T

R
5 

A
N

D
 T

R
6

 1
4 

2 3
5.

IF
 T

R
A

N
S

F
O

R
M

E
R

S

IC
y

a
6

t
b

*
it

lir
ii.

,

1I
,L

iI
M

til
2:

0
r

P
:3

N
J

4 
R

E
P

LA
C

E
 W

IT
H

 T
R

A
N

S
IS

T
O

R
 T

Y
P

E
S

 S
H

O
W

N
,

5 
F

O
R

 N
P

N
 T

R
5 

A
N

D
 T

R
6

T
R

I
_

.
,

.

i11
1

..
t.

A
 C

O
N

N
E

C
T

 R
I7

 C
A

" 
S

ID
E

) 
T

O
 P

O
IN

T
 "

C
"

B
 C

O
N

N
E

C
T

 Y
E

LL
O

W
 L

E
A

D
 F

R
O

M
 T

5 
T

O
 P

O
IN

T
 "

B
"

-
 A

d
/k

 T
0

4 
r 

, a
4.

..c
...

ii
is

I

'N
I)

.s
e,

T
R

!
I,

0 
4

ti
Ir

.M
.

oz
)

C
R

I4
 M

U
S

T
 B

E
 1

00
o
h
m
s

D
01

5 
M

U
S

T
 B

E
 5

 6
K

6 
F

O
R

 P
N

P
 T

R
5 

A
N

D
 T

R
6

"B
"

O
S

C
IL

LA
T

O
R

 C
O

IL
46 B

O
T

T
O

M
 V

IE
W

S

C
lir

p"

04
 'I

)
10

 S
P

A
R

8L
0

3

42
14

6;

0-
 4

1 
V

C
A

D 0 n 1:
1)

0 tt 0
A

 C
O

N
N

E
C

T
 R

I7
 (

"A
" 

S
ID

E
) 

T
O

 P
O

IN
T

8 
C

O
N

N
E

C
T

 Y
E

LL
O

W
 L

E
A

D
 F

R
O

M
 T

5 
T

O
 P

O
IN

T
"C

"

C
R

I4
 M

U
S

T
 B

E
 5

6K
D

R
I5

 M
U

S
T

 B
E

 1
00

 O
H

M
S

P
N

P
 T

R
A

N
S

IS
T

O
R

S

j C
O

LL
E

C
T

O
R

E
 -

E
M

IT
T

E
R C
E

4
B

 B
A

S
E

C
 -

C
O

LL
E

C
T

O
R

1T
R

5
41

00 v
'

0

0 4
0

,id
40

18
,-

.

K
R

,

ii
al

no
e

. 1.
.

-

a.
rii ...

'1
:1 co

11
11

1

1 '-'
7 tr
i z

B
A

S
E

...
.

6
..)

u
n

V
A

 0
co 1-

.
c,

8

11
--

-1
 E

M
IT

T
E

R
C

B
E

a
ilr

,
ft

0
.6

11
0

n
"m

l
Z til

T
R

6
1.

14
11

//,
=

au
[+

 B
A

T
T

t2
1

A
D

JU
S

T
 F

O
R

A
D

JU
S

T
F

O
R

P
E

A
K

 A
T

45
5 

K
C

T
O

 T
R

I B
A

`'E
D

N
o,

M
A

X
 A

T
 1

40
0 

K
C

M
A

X
 A

T
58

0 
K

C
8 

B
A

T
 T

N
P

N
 T

R
A

N
S

IS
T

O
R

S
il

W
H

IL
E

 R
O

C
K

IN
G

 G
A

N
G

W
H

IL
E

 R
O

C
K

IN
G

G
A

N
G

G
R

E
E

N

j
C

5
ti

S
T

E
P

 5
S

T
E

P
 6

8 
4 

V

R
5

22
00

S
T

E
P

 3
S

T
E

P
 2

S
T

E
P

 1
B

A
S

E

8 
5 

V

...
...

.
C

O
LL

E
C

T
O

R

'..
.-

1 
E

M
IT

T
E

R
C

15
+

o-
,

C
D cn

R
3

T
I

-7

IF

R
6

R
I I

C
I I .0
5

T
3_

01
2

10
K

+ :-
.."

.-
--

sC
I

,..
.

R
I6

15
00

5O
M

F
/I2

V
B

A
T

T
E

R
Y

 L
IF

E
U

N
D

E
R

 N
O

R
M

A
L 

U
S

E

S
I

50
-8

0 
H

O
U

R
S

''''
+

I'1
11

11
11

11
1-

- t:,

-C
I

-.
01

10
K

39
K

R
4

4-
33

00
 4

-- _'
''8

M
F

/1
2V

C
5

22
K

-
84

V
3.

F
/ 12

v
-

__
9.

0V
5

4-
--

 7
0 

M
A

4
LI

I0
.5

M
A

T
R

 3
I(T

E
A

2M
A

9 
O

V
R

5
E

n

L2
(S

E
E

N
O

T
E

S
2-

2
56

K
T
R
5

D
Y

N
A

M
IC

tli
C

5
5

T
R

2
5

\ /
T

R
I2

T
 7

N
O

T
E

68
V

4

5 
86

)
(S

A
M

E
T

5
C

B
C

A
4)

2N
I0

58
-

(S
E

E
G

6N
O

T
E

°R
T

2
/

T
4

A
S

T
R

61
11 (S

E
E

R
E

D
G

R
S

E
P

E
K

N
R

In
1

7.
-

N
O

T
4)

4)
- 

7 I

2N
25

4
T

R
4

2N
40

6
,R

E
D

G
R

N
N

O
T

E
S

5 
86

y
,\ _

, ',
"B

I
4

(S
E

E
IV

.0
,

A
Y

E
r

3
I

*6
0

18
3v

I
al

I
4

N
O

T
E

 4
)

01
6V

12
,7

4C
).

*0
/

Z
--

..V --
-,

..C
3

1-
- 

--
1

C
IO

IN
64

G
C

I3
-

Y
E

L
18

.8
5V

I
27

11
,//C

A

ri
--

--
..
-,

0.
5V

01
I

01
IN

87
A

D
O

2
02

B
LU

E
B

LA
C

K
I

0 
2V

O
R

B
LK

-.
...

,
C

C
0 

6V
O

f
B

LU
E

T
R

6
JA

C
K

°2
1

A
--

J2
N

10
59

 -
I (

N
P

N
)

-
0

B
8.

2V
2N

40
8 

(P
N

P
)

(S
E

E
 N

O
T

E
S

 4
,5

,8
6)

O
M

A
5

C
D

A
D

JU
S

T
F

O
R

II C
7

R
IO

90
V

C
 2

 -
--

05
-

R
I

27
K

R
2

I K
S

T
E

P
 4

M
A

X
 A

T
16

30
K

C
G

A
N

G
O

P
E

N

R
7

15
0K

R
8

1.
0K

01

R
9

47
00

47
K

04
5

M
A

01
3

18
0K

01
4

C
O

O
(S

E
E

N
O

T
E

S

2M
A

as
4 h-

3 3
5 

13
 6

 )
Z

e



4
 
T
U
R
N

S
T

A
R

T

V
4 

T
U

R
N A
D

JU
S

T
 F

O
R

 M
A

X
.

A
T

 1
40

0 
K

C
 W

H
IL

E
R

O
C

K
IN

G
 G

A
N

G

S
T

E
P

S

-4
1

II
3
 
4
"

LO
O

P
 T

O
 L

O
O

P

P
O

IN
T

E
R

1/
4 

T
U

R
N

A
D

JU
S

T
 F

O
R

 M
A

X
1

A
T

 5
80

 K
C

 W
H

IL
E

R
O

C
K

IN
G

 G
A

N
G

/ S
T

E
P

 6
8.

0 
v

C
a

-.
01

C
A

LI

.7
V

_L
C

2
`0

1

R
2 22

8

R
4 

3.
3K

T
R

 I
I

S
26

86
I

k"
.D L

0
I®

9V
L2

1_
_

-"
."

\A
.

R
.6

33
0

JL

E

I

T
i

N
O

T
E

S
: U
N

LE
S

S
 O

T
H

E
R

W
IS

E
 N

O
T

E
D

-
C

A
P

A
C

IT
O

R
S

 M
O

R
E

 T
H

A
N

 IA
u.

ifd
C

A
P

A
C

IT
O

R
S

 L
E

S
S

 T
H

A
N

 1
,u

fd
R

E
S

IS
T

O
R

S
 A

R
E

 I/
2 

W
A

T
T

 &
 K

 =
 1

00
0

2
V

O
LT

A
G

E
S

 B
 C

U
R

R
E

N
T

 R
E

A
D

IN
G

S
 A

R
E

A
V

E
R

A
G

E
 U

N
D

E
R

 N
O

 S
IG

N
A

L 
C

O
N

D
IT

IO
N

S
V

O
LT

A
G

E
S

 A
R

E
 N

E
G

A
T

IV
E

 W
IT

H
 R

E
S

P
E

C
T

T
O

 G
R

O
U

N
D

.
3.

R
E

P
LA

C
E

 W
IT

H
 T

R
A

N
S

IS
T

O
R

 T
Y

P
E

S
 S

H
O

W
N

,
4.

F
O

R
 N

P
N

 T
R

A
N

S
IS

T
O

R
S

 IN
 T

R
5 

a 
T

R
6

(a
) 

JU
M

P
E

R
 C

 T
O

 0
(D

I J
U

M
P

E
R

 A
 T

O
 B

5.
F

O
R

 P
N

P
 T

R
A

N
S

IS
T

O
R

S
 IN

 T
R

5 
8 

T
R

6
C

ol
 J

U
M

P
E

R
 A

 T
O

 D
16

1 
JU

M
P

E
R

 C
T

O
 8

3 
I/4

 T
U

R
N

S

S
T

A
R

T
S

T
R

IN
G

IN
G

 A
T

 G
A

N
G

D
R

U
M

 A
S

 IN
D

IC
A

T
E

D
 W

IT
H

G
A

N
G

 IN
O

P
E

N
 P

O
S

IT
IO

N

P
O

IN
T

E
R

 A
T

 T
H

E
R

IG
H

T
.

S
H

IE
LD

1 1

6

IF
 T

R
A

N
S

F
O

R
M

E
R

S

P
E

A
K

A
T

 4
S

S
K

C

/ ST
E

P
 3

S
T

E
P

 2

5

0
1

O
S

C
. C

O
IL

2 3

0
a 0

0

C
8

4 5

R
ig

S
T

E
P

 I

T
O
 
R
E
M
O
V
E
 
C
I
R
C
U
I
T
 
B
O
A
R
D

1
.

R
e
m
o
v
e
 
c
a
b
i
n
e
t
 
b
a
c
k
.

2
.

R
e
m
o
v
e
 
s
c
r
e
w
 
t
h
a
t
 
i
s
 
m
o
u
n
t
e
d
 
n
e
x
t
 
t
o
 
v
o
l
u
m
e

c
o
n
-

t
r
o
l
.

3
.

P
l
a
c
e

f
i
n
g
e
r
n
a
i
l
 
u
n
d
e
r
 
p
h
o
n
e
 
j
a
c
k

a
n
d

l
i
f
t

c
h
a
s
s
i
s
 
u
p
,
 
t
h
e
n
 
s
l
i
d
e

s
l
i
g
h
t
l
y

i
n

d
i
r
e
c
t
i
o
n

o
f
 
c
a
b
i
n
e
t
 
b
o
t
t
o
m
.

W
h
e
n

r
e
p
l
a
c
i
n
g
 
c
h
a
s
s
i
s
,
 
c
a
r
e
f
u
l
l
y
 
t
i
l
t

c
h
a
s
s
i
s

s
o
 
t
h
a
t
 
t
u
n
i
n
g
 
k
n
o
b
 
f
i
t
s

i
n
t
o

k
n
o
b

o
p
e
n
i
n
g
,

t
h
e
n

s
l
i
d
e
 
c
h
a
s
s
i
s
 
u
p
 
t
o
w
a
r
d
s
 
c
a
b
i
n
e
t
 
t
o
p
.
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h
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c
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N
T
R
O
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R
e
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t
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n
i
n
g
 
k
n
o
b
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2
.

R
e
m
d
v
e
 
t
w
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s
c
r
e
w
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m
o
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n
t
e
d
 
u
n
d
e
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t
u
n
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n
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k
n
o
b
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3
.

R
e
m
o
v
e
 
c
o
n
t
r
o
l
.

I
M
P
O
R
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A
N
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A
f
t
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b
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b
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.
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p
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l
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f
r
o
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g
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n
g
 
s
h
a
f
t
.

2
.

R
e
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o
v
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t
w
o
 
m
o
u
n
t
i
n
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s
c
r
e
w
s
.

3
.
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r
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

VOL.

CRYSTAL
CARTRIDGE

C1
047

RI
2M

METAL
CHASSIS

GENERAL ELECTRIC
Exact material for Model RP1100A,
Models RP1127A, RP1128A are similar.

RIGHT CHANNEL
R5

TONE 220 K

R2
2M

LEFT CHANNEL

R3
IM

C2 1

150 I

-
IMF

C 3
150

AMAF

t

r-AWNIN--

1L4

1C.

.1

R6
2 70 K

36

VI
35 EH 5

5

OV

C4 A
30 MF

- *Awe, -
R 7
3342.
iW

TO REMOVE TURNTABLE

1. Remove the turntable retaining ring lo-

cated on the spindle.
2. Remove the turntable by pulling it up

over the spindle.

TO REMOVE MOTOR
1. Follow steps 1 and 2 as described under

"TO REMOVE TURNTABLE".
2. Remove the knobs.
3. Remove the four screws holding the motor

board to the cabinet.
4. Place the motor board on its back edge

inside the cabinet and lay it against
the lid.

5. Remove the 5/16 inch nut holding the

ground lug to the motor.
6. Remove the two plastic Twist Caps on the

motor leads.
7. Place the left hand on the motor and

bring the motor board back to a position
where the three screws holding the motor
to the mounting frame are accessible.

B. With the right hand, remove the three
screws holding motor to the mounting
frame. Remove the motor.

R12 ----CT
68 K 047

1-41
NNIR

DENOTES DENOTES DENOTES
CHANGER B- METAL
FRAME CHASSIS

T
C4

O
GRND

RIA

1N., ..

, RI

VOLUME

2-5
OV

25V

;eL
71510V

V2
35 EH 5

F

IOSV

C4B
SOME

Re
680

1W

POWER SUPPLY- - - -

Tel

225A.

at

--4

T2
2259.

3

118 V

7

C4C
POMP

GREEN

F. 4A
R
4

BLACK

BLAB

LGREENT4-

J2

SI

LOUDSPEAKER

LOUDSPEAKER

SSW t6TAEAR OF-

MOTOR

V3
50 DC 4 ;

TO PHASE SPEAKERS
PLACE A ONE AND ONE-HALF II}V) VOLT

BATTERY ACROSS THE VOICE COIL WHEN
THE SPEAKER CONE MOVES OUT, AWAY FROM
THE MAGNET, THE POSITIVE TERMM1AL ON
THE BATTERY IS THE PLUS SIDE OF THE
VOICE COIL AS INDICATED ON SCHEMATIC.

TO
C4C

BOARD LAYOUT

TO MOTOR F RAMS

TO MOTOR

R12

R8

BALANCE

TO TI
PRIMARY

q43

MOTOR FRAME J
686

RI1

V3 VI Va
500C4 35EH 5 55 EH 5

UNLESS OTHERWISE NOTED
CAPACITORS MORE THAN l IMF
CAPACITORS LESS THAN I.ME
RESISTORS K. I 000
RESISTORS W1,000,000
DC VOLTAGES AT 120 V LINE TO B-
W/20,0001Z/VOLT METER
ARROWS INOICATE CLOCKWISE ROTATION

TO T2
PRIMARY

R I I

TO
C 4 B

7

6 V3

TONE

3

TO
C4 A

C
: : ---
05-420v
60.. AC

C2

59



VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PHONO
MODEL

RP -I112 A

fa`

GENERAL
11

320

CERAMIC

CARTRIDGE

04'Si

VI
6416

tio
270

ELECTRIC

Olmr
C 3 

6 
60K

:000

2-5

470K

V2
25 C 5

N9*
.50

160

CS -
6 r 5000

1000

6500

TI

RIO
3300

'I COS

50 Mr

CHANGER
FRAmE

105..20v

60, C

TO REPLACE TUBES

Cs
100 AO

rust
153 V.

SWITCH RECTIFIER R.2
CRA S(R 33

2r

1. Open cabinet lid.
2. Remove the screws holding vent panel

board and interlock.
3. Remove vent panel.board. (Interlock

is automatically disconnected.)

TO REMOVE AMPLIFIER CHASSIS

I. Follow steps 1 thru 3 as above.
2. Remove volume and tone knobs.
3. Loosen screws on interlock bracket,

slide interlock out of mounting slot.
(Mark location of bracket on cabinet
before removing so that bracket can
be "keyed" to correct location when
replacing.)

CI

R13i

/CHANGER V
FRAME

TO CARTRIDGE

I

6 4,6
02
SC 5

* THESE COMPOWNTS ARE CORTARO])
RC NETWORK.

UNLESS OTHERWISE 0E0103E0

CAPACITORS MORE THAN  smor
CAPACITORS LESS THAN 1 sir
RESISTORS - K  1.000

-  .,000.000
DC VOLTAGES AT 117V LINE TO O-
W 20,000 A/VOLT METER

4. Remove three screws on cabinet brace
above speaker.

5. Lift out grille (with all electronic
components) and place down in front
of cabinet carefully.

6. Remove amplifier chassis by removing
the three screws holding chassis to
grille.
When replacing knobs, brace back of
each control (volume and tone) with
one finger as the knob is pressed or

C6A

C68

CAP-RES. NETWORK

COMPONENT LOCATIONS

TO lir'

RECT.

R7

1
TO MOTOR

BOTTOM VIEW - RP -1110A

LOUOSPEAKER

TO SW.
MOTOR

60
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IIIcC

LI

CRE

TR, 14174
TIKIIvecT Covent

TRaet2te
InterneAryatwe,. Tteeveve

T2 242218
Intenneteale TreoeveT

Review

Dt1534/
Detector end Automate

Veente Cwt.*, e-

TIL211215
Audio 2 new., Re*.

011E3
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i Dial smog

Spring
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Intermediate frequency 455 kc Dial string assembly
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA INC.
AUTO RADIO

MODEL

MOTOROLA 13MA

AMERICAN MOTORS

8990832

ANT RECEPT

I C4 (150

CI C3

pi&I TA

4.-

12AD6

CONY

5

= x

4

L

3

2

4

I I

TI CONN
I SOT vrc,O

3

5

I I

I

I

4

6

T2 CONN
IBOT VIE )

2

ANT RECEPT C C3 C2 L1 L3 L2 R16

12BLo

IF AMP

J
NOTES:

CA PAC I TORS -Unless otherwise specified,
decimal values in MT, all others In MMF.
VOLTAGES -Measured from point Indicated
to chassis. ± 10% No signal Input.
INPUT VOLTAGE I4V DC
TUNING RANGE - 540 KC to 1610 KC

IF - 262.5 KC

12AE6A

DET-AVC-AF AMP

7

Lefil_115
6

25573

DRIVER
BL

13

GPM

2.4176

PWR AMP
14

z

R Id 3.3 7;-464,-
..:

o2+-_C1413 RI5 10

DOVE e _

I713 470 OS

T4

C15

C11

C12

R8B

R8A

R9

CAUTION

"A" LEAD MUST BE CONNECTED TO POSITIVE 1+1 SIDE Of
POWER SUPPLY. RADIO WILL NOT OPERATE AND DAM AGE

TO COMPONENTS WILL RESULT IF CONNECTED OTHERWISE.

2ND IF 262.5 KC RF CORE OSC COR 1ST IF 262.5KC ANT COR OSC TRI

TOP 00 BOT 1020 KCO 1020 KC 0 TOP 011DBOT 1020 KC 1610 KC

0

ELI

FRONT VIEW (WITH DIAL SCALE & BACKGROUND REMOVED)

+ +
cl4A - C14C -
10MEI 400MF,_

"A' LEAD
I4V DC

5 AMP CIS 2' ON -OFF SW

DI%
(OM VOL COB,

RF TRIM
1610 KC

BASE EMITTER COLLECTOR

BMITIERIC6)COLLECTOR

BASF

TRANSISTOR CONN

ANT TRIM ANT / MIT V MO

1200KC RECEPT

BACK VIEW

T°P /ro'Fit/

41141FIRMW

LI /
TOY /

1 23 45 67
LI, L2 & L3 CONNECTION DETAIL

ALIGNMENT POINTS LOCATION DETAIL 66



VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION

MODEL

MOTOROLA 13MAM
AMERICAN MOTORS 8990831

MOTOROLA

PARTS
LOCATION

C5 C6 R2 C7 C3 12AD6 T1 C8 12816 R7 T2 R6 C9 12AE6A L3 R12 C13 Ful R16
DET-AVC-AF Affis.CONV IF AMP

ANT RECEPT C2 RI R3 R5 R4 C4 R8 R15

CAUTION

"A" LEAD MUST BE CONNECTED TO POSITIVE 1+1 SIDE OF
POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE
TO COMPONENTS WILL RESULT If CONNECTED OTHERWISE

ANT RECEPT
12AD6

CONV

3

2

I

I I

T1 CONN
( BOT vim

IZBL6

IF AMP

4
Ti -

ga .ci-L _
- K 3

6

3 I I

I I

I

4

T2 CONN
IBOT VILIO

RABA
DET-AVC AF AMP

)1

8

J

R9A
TONE

4A3

R11 6211

RUB

VOL

LW

C12

P13

R14

2N573
!DRIVER

S

CONN

2N176
PWR AMP

BASE

EMITTER

ZN573

DRIVER

EMITTER

BASE<*E1$
TRANSISTOR CONN

IBOT

C138

'DOME

TNI76
PWR AMP

2V

COLLECTOR

R153.3cccc
1111-41Ma--

RId 470

R16 IC

496

2ND IF 262.5 KC 1ST IF 262.5 KC OSC TRIM
TO BOT TOP BOT 1610 KC

1020 KC O O 1020 KC
OSC CORE ANT CORE

FRONT VIEW (WITH DIAL SCALE & BACKGROUND REMOVED)

1200 KC

ANT TRIM

+ p + o
CI3A - C13C -
100 MFI 400 ME4_

"A" LEAD 4:_.Elri÷r.s_c/e
I4V DC

VAMP 6 ON -OFF SW- UIR 10M VOL coon1.14:

ANT
RECEPT

BACK VIEW

L2 LI 7
lOP 'TOP TOP

I 2 34 56
LI 612 CONNECTION DETAIL

NOTES:

CAPACITORS Unless otherwise specified.
decimal ',dues in MF, all others In MARE.
VOLTAGES -Measured f rom point InlIcated
to cnassis. f 101E No signal Input.
INPUT VOLTAGE 14V DC
TUNING RANGE - 540 KC to 1610 KC
IF - 262.5 KC

2.202

ALIGNMENT POINTS LOCATION DETAIL 67
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA
AUTO RADIO

MODELS
BKA6OX
PCA6OX

BASE

EMITIBRe)COLLICTOR

NT

I 12

I

CII

TC

EMITTER COL. CLOP

BA

1"111r.lc°""

5 6 1

LI. 12 U CONNECTION DITAII

12616
Af NAP

e

4

C3

061

C8 C7 R20 R21 R19

R3 12BL6 R5 C9 C6 12AD6 R4

RF AMP CONV

12AD6

CONV

128E6
If AMP

NOTES

CAPACITORS  Noml values in MT. all Ohm in MM
unite. olnefwese smelled.

VOLTAGES Meastred Noon Roml tnIlitaled lye ham. will
a VTVM. No ,,goal Input. TANK...610N.

INPUT VOLTAGE - IRV DC
TUNING RANGE  MO KC to 1610 KG.
IF FR10 262.5 KC.

RF TRIM

1610 KC

OSC TRIM
1610 KC

ANT TRIM

1610 KC

0

Re 4.1/4

MN53 OR 2N652
TRANSISTOR DRIVER

/I
2N176 TRANS I STOR

PWR AMP

R126
TAP v01

"4 2M

12f1

DE1-AVC Al AMP

F3104

T.DD2

21

3

2

TI CONN

le

72 CONW
I MT V 111,1

R17 R18 R7 C15 R8 CI4 R12 R14 12F8
DET-AVC-AF

C10 Ti R6 12B16 R22 T2 C11 R15

IF AMP

vs 53 Ile
DRIVER

RI1 10K

_Agri -1n

C SA

2,11/6
PWR NAP

---C7))

RIO

ADJU5 I FOR 440 MA

R20 ID

e
ism

CAUTION

LEAD MUST II CONNECTED TO POSITIVE 141 SID( Of
POWER SUPPLY. RADIO WILL NOT °PIRATE AND DAMAGE
10 COMPOWNTS WILL RESULT IF CONNECTED onviva50.

1ST IF 262.5 KC

TOP (TUBE SIDE)

BOT MIRING SIDE/

2ND IF 262.5 KC
TOP (TUBE SIDE)

BOT /WIRING SIDE

ci5841A CIS[-

5*Y" I wf I

5001.1.
ICOPPPC/141 TOR SIMI.
seeee OPERATIC.,

SPEAKER
SOCKET-.0

_C.11 C16
SPEAKER
COWPER Tv-

T 1TZ:e7e

ON-OFF-SWIOL to.. 14

+.1" IIAD
NV DC

CI9

-"I

ANT CORE

1200 KC

OSC CORE

1200 KC

RE CORE

1200 KC

TO SIGNAL
GENERATOR

3r PA
I METAL SHIELD CANT I MUST BE ATTACHED- - _

TO PLUG

r60 MAW

PLUG TO FIT RECEIVER
ANTENNA RECEPTACLE

TO RECEIVER
-.ANTENNA

RECEPTACLE

ALIGNMENT LOCATION DETAIL DUMMY ANTENNA
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA
AUTO RADIO

MODEL
CRA6OX

RAM

ENTITT79 COM CTOR

C8

C7

C4

C5

R3

C2

RI

R2

Cl

12BL6 12AD6
RF AMP R5 C9 CONY C6 CIO R4 2N176 TRANSISTOR T1 R20 R6 R21 IF AMP R22 T2

PWR AMP

El Ii
MN530R2N652.
TRANSISTOR

DRIVER

C14 C12 R12 R11 RI7 R8

RI4

C13

RIO

R13

C15

R7

R9

12F8
DET-AVC-AF

R18

R16

R15

C11

R19

RAIN
CONS

4

CAUTION

'A If AD MUST 6I CONNECTED TO POSIT IN SID( N
PG911,, SUPRL V RADIO lIRt NOT OPIPAIT AND DAMAGE
TO COMPONENTS A ll l RI SUIT If CONN C't

EMI 'RN COIL CTOR

BA

TRANSTRANSISTOR C ONNISTOR'

Rf TRIM
1610 KC

(3)
OSC TRIM
1610 KC

ANT TRIM

1610 KC

- - I

AMP

IV

I 12

2

I2EA
DE I AVC Ai AMP

MN -S1 OR 75552
La IVER

12826

PEITO

OVER AMP

RI2A
TAP yqn.

Im

8126
10,1

RE AT

CI4
alt

ANTIS

CAPACITORS - Otconal E.D.Am r0 MI all olneeT .0 NATO
unkSt Armor DAN..

VaTAGES Measured from 001E1 Ind., atel I., cr.'s. 911
a VIVM. No 19041 .n091 1019Ta0ce 1101.

INPUT VOI TAU - HV DC
TUNING RANG/ SAO KC lo 1610

15T If 262,5 KC

TOP (TUBE 510E1
ROT (WIRING 510E1

O

2ND IF 2625 KC
TOP ITU& SIDE(
ROT (WIRING 510E1

RII 6 BA

C SA ',-
TOWN

921 10

ADJUST tOR MO IT

ON -OFT , SW

All 3/0

+1.4, ctsc
SOOTAT I SOOMT

&&&&& 11",  WM KO
DJ115111T

'A LEAD

1,10 DC

CIA

05C CORE
1203 KC

Rf COW
1203 KC

1601AMF

2NErTfOLR"*--- :=1-=' = '21 I
I ifF
i

L _IT _i

PLUG TO FIT RECEIVER
ANTENNA RECEPTACLE

TO RECEIVER
ANTENNA

RECEPTACLE

ETAL SHIELD CAN
MUST SE ATTACHED

TO PLUG

ALIGNMENT LOCATION DETAIL DIDOIY ANTENNA
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA

3

2

2 5 6 7

LI, 12 413 CONVECTION DETAIL

NT

11 CONN
11101 V VII

4

1 BEE,

RE AMP

1 win
CONN

AUTO RADIO

MODEL
OEA6OX

NOTES:

CAPACITORS - Decimal values In NO. all other; to NINE
unless otherwise speeded.

VOLT, GES - Measured from point indicated In chassis with
a VTVM. No signal input. Tolerarme 4109..

INPUT VOLTAGE 14V DC.

TUNING RANGE - 540 KC lo 1610 KC.
IR TACO. - 262.5 KC.

12006
COW

12BL6
II AMP

CAUTION

"AY LEAD MUST BE CONNECTED TO POSITIVE 1.11 SIDE Of
POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE
TO COMPONENTS WILL RESULT II CONNECTED OTHERWISE,

10 9

ANT CORE

12(10 KC

OSC CO!f
IMO KC

RF CORE

IMO KC

P
12

11)
Tea ep1

L _ _

R8 4.7

TYPE - Automotive type superheterodyne receiver designed
for custom installation in the 1960 Oldsmobile cars.

RBA
TAP VOL

EMI TIER

TO SET PUSHBUTTONS
Pushbuttons may be set up in any order. However, for

convenience in remembering, it is suggested that stations
be set up in frequency sequence from left to right. During
pushbutton set-up, the antenna should be fully extended and
antenna trimmer properly peaked at 1400 Kc,

1. Turn receiver on and allow it to operate for fifteen min-
ute s.
2. Unlock pushbuttons by pulling them out with your fingers.
In the unlocked position, button will extend about 1/2" for-
ward of its normal position.
3. Accurately tune in station desired for pushbutton setup.
4. Lock one of the pushbuttons to this station by pushing it
in firmly.
5. Repeat steps 3 & 4 for remaining pushbuttons

SERVICE NOTES
1. RADIO POLARITY - WHEN SERVICING THIS RECEIV-
ER, THE "A" LEAD MUST BE CONNECTED TO THE POS-
ITIVE SIDE OF THE POWER SOURCE. IF CONNECTED
OTHERWISE, RECEIVER WILL NOT OPERATE ANDDAM-
AGE TO COMPONENTS MAY RESULT,

2. POWER SUPPLY REQUIREMENTS - It is preferable to
use a storage battery (without a battery charger)in place of
a battery eliminator. If a battery eliminator is used, it must
be well regulated and filtered.

BASE

FRONT VIEW TOP VIEW

ALIGNMENT LOCATION DETAIL

C131(

EMITTER

COLLECTOR vy

BASE

TRANS IT;CONN

COL CT

MN -53 OR 211652

DRIVER

R18 1

AD1051 TOR 440 MA
v.. v.,

2N176
PWR AMP

DI 3)0

0158 A C I5C

%OW I SUOME

O

0, C'f', la

1610 KC

RF TRIM

1610 KC

ANT TRIM

1610 KC
OSC TRIM

TOP 1ST IF
ROT 262.5 KC

TOP 2ND IF
ROT 262.5 KC

SPAR

---/Tt 30033

+"A"LEAD
4v DC

CIO

"I r

3. POWER TRANSISTOR REPLACEMENT - When replacing
a power transistor, be sure transistor insulator is in place
and well greased and that the mounting screws are securely
and evenly tightened. Use only the transistor specified in the
Replacement Parts List for replacement. See Notes 4 & 6.

4. POWER TRANSISTOR INSULATOR - When replacing a
power transistor or power transistor insulator, be sure to
coat both sides of insulator with DC -4 grease (Motorola
Part No. 11M490487) to insure proper heat dissipation.

5. DRIVER TRANSISTOR REPLACEMENT - When replacing
a driver transistor, grasp the transistor leads (between the
transistor body and soldering lug) with a pair of long nose
pliers to prevent excessive heating of transistor body during
solde ring ope ration.

6. POWER TRANSISTOR CURRENT ADJUSTMENT - After
a power transistor has been replaced, the collector current
should be checked and adjusted for proper operation.

a. Insert a low range (0-1 or 0-2 amp) DC ammeter in
the primary ground return lead of the output transform-
er (T4). Connect the negative post of the meter to ground.
CAUTION: Be sure the speaker ground lead is connected
in common with the transformer ground lead to the posi-
tive meter terminal (see schematic).
b. Turn the radio on and allow it to heat up for about 15
minutes.
c. Adjust R20 for a reading of 360 ma with 12.6 volts in-
put to the radio "A" lead.

NOTE: Two values of radio input voltage are given as a
convenience to service personnel in order to accomodate
different power sources. The current value stated on the
Schematic Diagram is for 14 volts input to the"A" lead.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ANT TRIM
1610 KC

WtltE774

1ST IF 262.5KC
TOP (TUBE SIDE)
BOT (WIRING SIDE/

O

rT:II

-'

COIL
TUNING
CONE

0

0

RF TRIM

1610 KC,

(WIRING SIDEI

OSC TRIM

1610 KC

(WIRING SIDE/

OSC CORE

1200 KC

09 RF CORE

1200 KC

ANT CORE

1200 KC

- -

2ND IF 262.5KC
TOP (TUBE SIDE)

BOT (WIRING SIDE)

ALIGNMENT LOCATION DETAIL

T2 R21

R1

Clo

R14

R16

R15
I2F8

DET-AVC-AF

R8

R7

R13

R12

R11

C14

C13

CORE ALIGNMENT TOOL DETAIL

ANT RECAPS

L L

In 4

2 1 I I

T1 COAlaNN
Am

T2ICON
INN VIM

12416
RF AMP

12AD6

CONY

C11 R10

12BL6
IF AMP

MOTOROLA
MODEL

CTM61X
CTM61XA

Automotive type superheterodyne receivers designed
for custom installation in the 1961 Chevrolet cars.
Model CTM61X contains a speaker control & socket
for adding a rear speaker, model CTM61XA does not;
in all other respects, these two receivers are the
same.

R6 R19 R10 T1 261176 C9.
(".. POWER AMP /

a

4450

R9 C 1 2 C15 RI7 Fl DRIVER

12456

IF AMP DET-44AF AMP
III 44W

DRIVER

RI UM

,t

RIM
131011_..

ZAT_LC 12

7002

RION
TONE

ROOK

NOTES

CAPACITORS - UNLESS OTHERWISE SPECIFIED.
DECIMAL VALUES IN Mi; AU OTHERS IN MAN.
VOLTAGES - MEASURED FROM POINT INDICATED
TO CHASSIS WITH A VTVM 2104 NO SIGNAL IN

INPUT VOLTAGE 140 DC.
TUNING RANG  540 KC T01610 KC.
If FRED. 2625 KC.

R4 I2A D6 C6

CONV /

R22

UNITE
PWR AMP

RIT 470K y

ADJUST FOR MOW "8
Act servIce TAMIL 300

STIOMONOTTS

C

TRANSISTOR CNN
UM.

NW +I

OSP

R3 12BL6
RE AMP

R2 CI

RI

C4

C2

C5

R5

C3

C7

C8

PARTS IfY2A T ION

SPUR

SMORTITG

RIRR SPUR CONK.

I STIR4SOCKET
11.1 cm.

Z;;715c4;
LK

Oy-OFF5:7-1";17 141 DL

5,-1 E.-

78



VOLUME R -21, MOST -OFTEN -NEEDED 196 1 RADIO SERVICING INFORMATION

MOTOROLA

TONE

VOLU

"AA,

" 82 v,,

fusbiouta PU
c

SHBUTTONS
E11T-ljttb--7---------

SPEAKER

Al. DUMMY
TUNING KNOB

RADIO "A" LEAD
SPEAKER LEADS

ANT

LI

02 1 U

CI
105

NOM

TOP

BOT

D IF
262.5 KC

\i.))

TOP

BOT

QT IF

262.5 KC

ANTENNA

RECEPTACLE

MODEL

500X

12F8 R12 R15 C14 R8 129 TI R13 I2BL6 R6 C15 T1 C6 12FX8 R2 C5 CT R3 C4
DET-AVC- IF AMP RF AMP -CONY
AF AMP

8

2N116
TRANSISTOR

R22 R14 C16 R17 R8 C10 C18 PWR AMP C17

PARTS LOCATION

12-12E65

23

C7

REAR VIEW

I 2-11808
CONY

1 1111.

CO

370

T1rj ii
:?_LI

X

Le 15

1

8

Pi

1

TI CONN
r Dor wIL 1

2

OSC TRIM
1610 KC

ANT RECEPT

ANT TRIM

1610 KC

R F TRIM
1610 KC

12016

IF AMP

1.1 ey

1- - I
LTO

R7 4. 7M
AM/

5

ORF CORE
1200 KC

O

C21 R19

OSC CORE

1200 KC

it

R20 R18 R5 C9

ANT CORE

1200 KC

O

FRONT VIEW WITH BEZEL AND DIAL BACKGROUND REMOVED

ALIGNMENT POINTS LOCATION DETAIL

11114:,

VOL
AP IM 3M

2

T2COON
,0017 VIZI"

3

12FR

DET-AvC-M AMP
MN -53

DRIVER

X

RI6 1511

LC141(a_.
C160,4115

CI3 A vow I
%

5000

I

20116
PWR AMP

R21 10

RIO

7g.

_L
ADJUST FOR 440 MA

NOTTS

CAPACITORS - Decimaissalues 01 W. all others in MM
unless °Itemise specified.

VOLTAGES - Measured Morn ownt indicated to Chassis with
a vEvm. 80 signal input. 410%.

INPUT VOLTAGE - /4.00 DC.
TUNING RANGE - 535 KC to 1605 KC.
IF FREO. -262.5 KC.

-L - INDICATES ISOLATED NEGATIVE LINE.

- INDICATES CHASSIS AND HOUSING.

CAUTION

BEFORE CONNECTING 'V LEAD. BATTERY POLARITY SHOULD BF

CHECKED AND POLARITY REVERSING PLUG SHOULD BE CHANGED

CORRESPONDINGLY. 051fRWISE SET WILL NOT OPERATE AND
DAMAGE TO COMPONENTS WILL RESULT.

BASE

EM l',..!)COLLECTOR

EMITTER

BASE

TRANSISTOR'ONN
( V30

COLLECTOR

POLAR TY REVERSING
PLUG POSITIONS

/47 I
Cl2

POLARITY
REVERSING

El r1,4'" ON -OFF SW SOCKET
um vol. MR/

10-1(

2

1110111 1011110 MIS 'Oa
011110211 1111J0111111301

R22 330t AMI

J_=ICI

0
3. an a
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ANT
RECEPTi Cl

Tacm

15

04.6

ee

TICS
NOM

530

MOTOROLA INC.
Schematic diagram for some models and other service

material on the next page, adjacent at right.

12GA6

CONY

C5C

47

0
csB IC' 103: :

'18°MTGI 71'

r

L _

3 6

TI

7- 7:
13

12E316

IF AMP

II.2V

4 3

r-4

C5 CONN

HI'
13 CONN
to

LK

NOTES

Capacitors - Decimal values in ME. All others in
MMF unless otherwise spec,lied.

Voltages - Measured from point indicated to
Chassis with a VTVM IA. No signal input.

Input Voltage -13.25 DC.
Tuning Range - 54010 1610 KC. Elf
IF - 262.5 KC. iMp

L3,

I 2 3 4 5 6 7

54,M

L2 /

12AE6A

DET-AVC-AF AMP

2N573

DRIVER

ev

MN -29 OR

2NI76
PWR AMP

.esv T4

T3L,.

Ka®

15
RI2 5.6 -

41.--AAN-

R9 560

NvY
R13 9.5

4-2-C128 1=1-+Cl2C
"0 CI01( DOME 17i)OW

VOL

1.3M

ri
I I 3

TI CONN
POT VIE 1

4
1 5 1

6/41,

TO CONN

3

22n
Lna.

MODELS

MoPar
109 309
111 311
113 314L
114 314V

E3
3.2n

X _E-..-
QON 7-02,9,,S W

7.5 AMP A" LEAD
+ I3.2V DC

0E1 24..

lureCI61

CAUTION

"A" LEAD MUST BE CONNECTED TO POSITIVE H -I SIDE
OF POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE

TO COMPONENTS W ILL RESULT IF CONNECTED OTHERWISE.

PLATED PANEL WIRING LEGEND

B FILANENT r= AVC

SCHEMATIC DIAGRAM MODELS 109,111,113,114

Aff

WHT-BLK

WHT
NOTES:

CAPACITORS - Decimal values In MF. All
others In MMF unless otherwIse specified.

PLATE BOARD WIRING LEGEND

.B+ .ma.'FILAMENT _LAVC

12916 94 1.5W
IF AMP Not

12

7 6

Cp

r.

LI

..s coo C4 g_
0cc .cc 7u.0

15 RI3
NW

WHT-Mt 4..k......4,41.itz.c..6....2M TIE

CI

NOM

ANT
REC PT

MP
LI \ L3

VOL
R6A

1.3M

PLATED CHASSIS BOARD WIRING AS VIEWED FROM BOTTOM

OSC TRIM

1610 KC

ORE TRIM
1610 KC

1ST IF

TOP

ROT
2615 KC

BACK COVER

2ND IF

BOT

TOP 262'5
KC

SIDE

12AE6A
DET-AVC-AF AMP 2N673

RIVER

11 .0033

n svit n

..126A

spuloe....R6B

(COMPONENTS SHOWN ARE ON OPPOSITE SIDE)

®RF CORE 00SC CORE ®ANT CORE
1020 KC 1020 KC 1020 KC

.33 R6B
ONE

100K

BLK

pSI76

.11 :GRN 41)

4,3.6

RI4

WHT-BLK

YEL

T4

BLU

JLUG

PLN-ENLp
2 C13
oSPARK

PLATE

GRN

1

E3

3.211

L4 12

LUG ICIONNAFCSOWNT) 7.5 AMP "A" LEAD
+ 13.2VDC

E SPARK/

111
I_I

0 0 0 0 0
FRONT VIEW WITH DIAI, SCALE REMOVED

ALIGNMENT POINTS LOCATION
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION
MOTOROLA Models 109, 111, 113, 114, 309, 311, 314L, 314V, Continued

NOTES.
CAPACITORS - DecImo! values In ME. All

others In MAK unless otherwise specified.

PLATE BOARD WIRING LEGEND

-a-=Bt -.111L..F !LAMENT -Ir-.AVC

I2BL6
RF AMP

R6 33K Ck4 4'1eAme

1 ...t.RV

tiltrt-%1 ,....C413-_,C4A

10.2 N2144

IMAeT 3
L

PLATED CHASSIS BOARD GROUND CONNECTIONS AS SEEN THRU BOARD FROM WIRING SIDE

MODELS 309, 311, 314L, 314V

T j

-CE C17 I
E2

30
ElgoN ONvot-OFF SW

ea --0
-I- 13.2V DC
"A" LEAD O3 PLATE

SPARK
ul

7.5 AMP

it
A I

I I

I I

p

ANT
RECIPT

BON

NDER
BOARD 1

1

L6

12806 R7 LM 12AE6

IF AMP
Nadyi,  4ET -A VC6AF AMP

2 R8 I8M r
411--AAM,41 .cr:\ 5

T2 , 4
4 1 I

ORG

RI1B

RILA

Sw

GRN-WN7

2N176
PWR AMP

2N176
PWR AMP

CII 0033

PLATED CHASSIS BOARD WIRING AS VIEWED FROM BOTTOM SIDE (COMPONENTS SHOWN

ANT
63

1000 kC

NOTES.

100

IWO AC

12816
RF AMP

Capacitors - Decimal values in MF. All others in
WOO unless otherwise specified.

Voltages - Measured from point indicated to
chassis with a VTV61. ±100. No signal input.

Input Voltage - 13.2V DC
Tuning Range - 510 to 1610 KC.

,IF - 262.5 KC.

L4

CORN

I2AD6
CONY

456

IWO KC TO 262.5 KC

LS

r

4

PLATED PAWL AIRING LEGEND

12016
IF AMP

rr

150

262.5 KC TO 400 CYCLES

L

12AE6A
DET-AVC-AF AMP

o. av

13 39M

Loo my I

Il FILAMENT r. RF AVC

r r. IF, CONY AVC

I

2

3

T1 CONN'Li. viz, 12 CONN
(LUG Vt1011

TAP
650K

RIIA

T3 CONN

MV

BLU-WHT DUAL

YEL

-1-
4tallO CPI'

T-S110>
14 PIN -OIL

PHONO RECEET
UG VIEW

ORG
(L

JUMPER

3.211
E3

220

0
VOL

ARE ON OPPOSITE SIDE).

111573
DRIVER

VC
.10 VOLTS AT GRID Cl IlAE6A
AT ADO CYCLES FOR 1 WATT 01.11

20176
PWR AMP

20176
RYA VAR :11.- - ''A" LEAD

13.2V DC

RIIB
VOL

RI7 270
E2

-
AMp,

4thEISA °-C158 Otitr
C16

PL. -EMI.

0E1

CAUTION

'A" LEAD MUST BC CONNECTED TO ROSITIW NI SIDE
OF POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE
TO CoMPOPENTS WILL RESULT IF CONNECTED OTHERWISE.

EMITTER

BA
20176

COLLECTOR

EMITTE COLLECT0f1

non
TRANSISTOR CONNECTIONS

MUG VIM)

81
SCHEMATIC DIAGRAM MODELS 309,311,314L,314V
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA
Cl I RI 12BE6 L2

CONV

SUPPORT

BRACKET

C3 CIO 12BA6 T3 12AV6

IF AMP

R2 C2 C4 Ti R3 R5 R4

ANT TRIM
1400 KC

OSC TRIM
1620 KC

1ST IF
455 KC

TOP

BOT

2ND IF
455 KC

TOP

BOT

DET-AVC-AF AMP !

MODELS CHASSIS

A3B, N HS -746

RIO 5005
PWR AMP

RII C7 R6 U. 35W4 C6
RECT

T2 C5 R7 R8 C8 CI3 R13 C9 R9 CII C12 INTE LOCK R12

PLUG
ALIGNMENT POINTS AND PARTS LOCATIONS CONTACTS

ALIGNMENT

Use an isolation transformer between the power line and the receiver.If not available, connect low side of generator to B -

through a .1 mf capacitor. Connect a low range output meter across speaker voice coil and set volume control to maximum.
Attenuate generator output to maintain .4 volts on output meter to prevent overloading the receiver.

STEP
IGENERATOR

CONNEC TION

IF ALIGNMENT

1.
12BE6 grid (pin 7)
thru .1 mf & B-

RF ALIGNMENT
2. I Radiation loop*

3.

GENERATOR
FREGUENCY
(400 cycle mod)

455 Kc

1620 Kc

1400 Kc

GANG SETTING

Fully open

Fully open

Tune for max

ADJUST

1, 2, 3 & 4

5

6

REMARKS

Adjust for maximum.

Adjust for maximum.

*Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep radiation loop at
at least 12" from receiver loop.

17_

10815
Sr

115

IT

I -
AMP

5

P4 7SM

.Ailt LT
_ r--

NOIIS
CAPACITORS De, ,1111 smues MS Ml ol5ms m 0411

unless 1,erwme ,fin
vOLIAGIS Measure< I,04, point .041 11,42 IT, -

+Mt, a VIV51. tIUB. No myna! ,noul. I,ne .011495

mainla,0e4 at Inv AC.
i500.0 v05 TAGE 1/0V AC X.
TUNING RANGE - 515 KC 10 1570 BC

- 455 KC

, COSINE, BACK ± 8 -

RI MED CHASSIS ROW,
!RING LEGEND 1 Bt A.0 i G11AM1N1

050 ,

OVf_ MMII

uu5

14

VOL COW
VITO BRKT

- 5 H13

II/03
IM ( ill

TT

.Si.
T..,,N

INI13(1,3(1,

D

15,44
RE- T

PA

  

c

VII ISA
NH'

av,

El
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)13

RI/ 100

liA 71151'1:21 0110 +10
BMW 4050 40,M1

NA 5 125146 12/06 12AV6
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1961 RADIO SERVICING INFORMATION

MOTOROLA INC.
MODEL
X16B
X16G
X16N

CHASSIS REMOVAL

CHASSIS
HS -797
HS -797
HS -797

1. Rotate cabinet handle to its carrying position.
2. Loosen captivated back panel mounting screw completely
and remove back panel.
3. Remove cabinet back mounting screw and cabinet back.
4. Remove carrying handle and On -Off and Volume knob.
5. Remove 3 chassis mounting screws (in doing so, the cab-
inet back mounting bracket will also come out).
6. Remove chassis from cabinet (lift up right side of chassis
first, to allow the tuning knob to clear its cutout on the cab-
inet).

BATTERY DRAIN

10-14 ma (max) with no input signal

NOTE: Due to the type of circuitry involved, there are two
separate battery current paths, therefore, a DPST on -off
switch is used. This necessitates two current measurements.

A very simple, convenient method of measuring battery
drain can be made without unsoldering any connections. The
only items necessary are a low resistance DC milliam-
meter and a jumper wire or two milliammeters. With the re-
ceiver turned off, place a milliammeter across the open
terminals of one section of the switch amithe jumper across
the other section of the switch; the receiver is automatically
turned on at the minimum volume level. The meter should
read 10-14 ma; then interchange jumper wire and milliam-
meter connections, the meter should read 10-14 ma. If two
milliammeters are available, place one across each section
of the switch; each meter should read 10-14 ma.
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19[3646282 GANG

3RD IF
455 KC

GANG SET TO HIGH END 11620 KC(

ANT TRIM
1400 KC

0
OSC TRIM

1620 KC

2ND IF 1ST IF OSC CORE
455 KC 455 KC 600 KC

ALIGNMENT POINT LOCATIONS
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA
VI

2S52 OR ?SAS/
CONY

U sap -1.IV 11

3 TI

VA
2553 OR 25 A53

1ST IF AMP
El RZ/ 2.2K
pi INV

-4.3

8

RZ 1.5

5:

I

V3
2553 OR 2S A53

2ND If AMP

---r'
0--

C 5,, 3 T3

3.:

S

E -

MODEL CHASSIS
X17B HS -798
X17N HS -798

V4 X17 R HS -798
Z553 OR 2S A5.1

3RD IF AMP

0C141(24,_
RI5 5K+'
VOL

/2 CONN (m".
100T VIVO/

3

5

I

I I2

TI. 12, T3 Ant CONN
OoT V

NOTES -

CAPACITORS - Unless otherwise SPestlie$ decimal vaIveS in ME.
all others in NWT,

VOLTAGES - Measured from point Indicated to gt ound with a VTVM,

± 10%. No signal In.
TUNING RANGE 535 KC to 16/0 KC.

IF - 455 KC.

Resistances measured with transistors remaved from
assisted circuitry.
Pero signal current = 7.0MA (Min Vol

= Ground

ALIGNMENT POINT LOCATIONS

3 4

15&T6 CONN
MOT 11101)

El & E2 DETAILS

ANT CORE
600 KC

3RD IF
455 KC

4TH IF
455 KC

OSC TRIM
1620 KC

ANT TRIM
1400 KC

2ND IF
455 KC

OSC CORE
532 KC

1ST IF
455 KC

1/5

ISM
AF

OR 2SEISI

VT

2556 OR 25856
PWR AMP -.try B

V6

2S54 OR 251154
DRIVER

Rz2 11X)

>WV

CHASSIS REMOVAL

5

-.014 *OM
3 - 65v ±303 E

(1414 SIGNAL '.4:9""
tv,301.. AT MAI

V8
/556 OR 25E156

PWR AMP

I

5.9V

T6

EARPHONE

JACK
GOA

161
la

6V

,7/111111Ft15'

ON -OFF SWITCH
100 VOL COOT,

1. Loosen captivated cabinet back mounting screw and pull
off cabinet back.
2. Remove 2 chassis mounting screws.
3. Slide chassis to the right and lift out of cabinet.

SPEAKER REMOVAL

1. Loosen captivated cabinet back mounting screw and pull
off cabinet back.
2. Remove batteries and unsolder speaker lead connected
to chassis; then unsolder earphone jack lead connected to
chassis.
3. Remove chassis (see Chassis Removal).
4. Lift up 4 speaker trim ring mounting ears (located at rear
of cabinet); then remove trim ring and speaker grille.

2-1/2 TURNS

GANG SET TO HIGH END (1620KC)

91
DIAL STRINGING DETAIL
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

MOTOROLA
MODELS

C1ON
ClOP
ClOW

CHASSIS
HS -813
H S-813
HS -813

The material on this page is exact
for sets listed above. The additional
radios listed below are practically
identical electrically.

MODELS CHASSIS
CUB HS -814
C116 HS -814
CllS HS -814

TO REMOVE CHASSIS FROM CABINET

1. Remove volume and tuning knobs.
2. Remove cabinet back - 2 screws hold it in place.
3. From front, remove palnut located under volume knob.

4. From rear, unsolder 2 cabinet back loop leads, then re-
move 3 chassis mounting screws.

5. Remove chassis from cabinet; to free chassis, unsolder
appropriate leads.

OUTPUT

35W4 R8 R7 C5 R9 5005
TRANSFORMER

LEADS

ALIGNMENT
Use an isolation transformer between the power line and the receiver. If not available, connect low side of gener-
ator to B- through a .1 mf capacitor. Connect a low range output meter across speaker voice coil and set volume
control to maximum. Attenuate generator output to maintain .64 volts on output meter to prevent overloading.

12AV6 R6 R5 R4 T2

2BA6

4

R3

ANTENNA,v(
LEADS,- \ R2 C2 12BE6

ALIGNMENT POINTS AND PARTS LOCATION

T1

2ND IF
455 KC

TOP

ROT

1ST IF
455 KC

TOP

BOT

OSC TRIM
1620 KC

STEP
GENERATOR
CONNECTION

GENERATOR
FREQUENCY

(400 cycle mod)
GANG SETTING ADJUST REMARKS

IF ALIGNMENT
1. Grid of cony (pin 7,

12BE6) thru .1 mf
& B-

455 Kc Fully open 1,2,3, &4 Adjust for maximum.

RF ALIGNMENT
2. Grid of cony (pin 7,

12BE6) thru .1 mf
I. A_

1620 Kc Fully open 5 Adjust for maximum.

128E6

CONY ,
5

GR. C21 I50

DOT

5

1

4
12 CONN

(ecw VIES)

I _TI_
6 F1 -6 1

t1

L6_

12BA6
IF AMP 9T, DET-AVC-AF MAP

7

1

4 I 5 1 3

GND LUG

I CONN
(DOT VIER)

 'TES:
...aPACITORS -Unless unless otherwise specified. decimal
values in MF all others In MMF
VOLTAGES -Measured from point indicated to B- with a

VTVM ± 107t. no signal input, with 120V 60 cycle AC
TUNING RANGE - 535KC to 1620KC IF -455KC

PLATED CHASSIS BOARD WIRING LEGEND
B t L - AVC FI LAMENT

5

2 72 5

31

1

120V 60%
AC ONLY

2

I I

I T I

4

6

GND LUG

12 CONN
(BOT 01051

ANY
R5 3.3M

INTERLOCK

D"It

IZAV6

VOL
B,

El

VOL CONE
WOO FRAME

L

2

%

1

.005

250
TOTAL

35W4

RECTIFIER
1 1 1 1 1 1 1

El CONN
(As TIERED FROM

7
PRINTED SIDE)

(250

2-5

I 2 3 4 5 6 7

1,J3 Ante

41101

RIO IK RIB 100
'NW .VVY

C6A COB+
A +

C6C i
30MF I OAT OAT

3 500 12BA6 12BE6 12AV6

4 3 4 3 4 3

V AC 36V AC 24V AC 12V AC

95



11

VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

B

C'S

L2

C3

RI

MOTOROLA INC.
MODELS CHASSIS

C128 HS -815
C12P HS -815
C12W HS -815

6 R4 C4 C5 CI CIO Ri El

MERU

1213E6 / ANTENNA'
CONV TI LEADS

UAW.
DET-AVC-AF

RB CII C12

12

BO TOP BO Fall TOP
1ST IF OSC TRIM 2ND IF
455 KC 1620 KC 455 KC

TO REMOVE CHASSIS FROM CABINET

1. Remove cabinet back - 5 screws hold it in place.

POINTER
CALIBRATION

MARK

-axvirt
PHASE I EWER

AMMO

R12

35C5
CB R13 PWR AMP R16 Kb

TO REMOVE CLOCK FROM CABINET

POINTER - WITH GANG SET
TO 535 KC. SET POINTER TO
MARK AND CEMENT TO DIAL
STRING.

35C5
PWR AMP

CLOCK
'LEADS

R17

C14

START

3 112 TURNS

GANG

OFULLYCLOSED

(535 KCI

FINISH °Cb

DIAL STRINGING DETAIL

ALIGNMENT POINTS AND

PARTS LOCATION

2. From rear, unsolder 2 cabinet back loop leads, then re-
move the 2 screws that mount the pointer slide bracket (on
chassis) to the cabinet.

3. Unsolder 2 chassis leads connected to clock and 2 speaker
leads.

4. Remove volume and tuning knobs.

5. From front, remove palnut located under volume knob.

6. Remove chassis from cabinet.

1213E6

CONY
eev

5

clot 7 Lem 6
i+ 1
!"1 2

R1 22K
te-AW-

Cl I

I -3

TEL I

 TT;
r

5 3
mpe

T3 CONN '9 4.

(BOT VIVI) 1.1./NN

NOTES:
(BOT VIEW)

CAPACITORS -Unless otherwise specified, decimal values In
MF, all others In MMF.
VOLTAGES -Measured from point Indicated to B- with a
VIVA +10%, no signal input, with 120V 60 cycle AC in.
TUNING RANGE-535KC to 1620KC IF-455KC

PLATED CHASSI S BOARD WIRING LEGEND

_0_13+ r .AVC AlL4ILAMENT

4 I 5 1 3

6

4

12BA6

IF AMP
89V

5

I I

I I

I 7 I

GND LUG GOD LUG

T1 CONN T2 CONN
(BOT VIEW)

MA,

a

2

5

3

2

_L I
11

6 LOUDNESS
CO NTLILTYTG 11.-1

1LOUD-

r-S.CONT

4-7 6
1 -81

1. Remove cabinet back - 5 screws hold it in place.

2. Unsolder all leads connected to clock.

3. Remove 2 appliance outlet bracket mounting screws and
remove bracket.

4. Insert a screwdriver between the cabinet and left edge of
the clock crystal. (near 9 o'clock on clock face) to release
catch, then pry out crystal.
5. Set the Hour, Minute and Alarm Set hands to 12 o'clock
(use the Time Set -Auto Set knob for this purpose). Remove
clock hands by pulling them straight off from their mounting
shaft in this order: Second, Minute, Hour and Alarm Set.

6. From rear, remove 4 clock mounting lockscrews and re-
move clock from cabinet.

5

I2AV6
DET-AVC-AF AMP

64V

12AV6
PHASE

INVERTER

1 V

52V

C121 .002FLe__

0-

35C5
PWR AMP

7

2-5

2-5

C131 0(,122_

6 inn

6 inn

II7V

INTERLOCK

D
120V 601,AC

ONLY L___J

APPLI ANC
OUTLET

O
TUSIS

RRiss1rign
E4

-AW-044-

AN

C1411- CI4B C14C

30MF 4061F 40MF

II 120V DIAG 6TD60006A04-0

ANY
R15 1.2K R16 K

35C5 35C5 12BE6 12BA6 12AV6 12AV6
4 3 4,...3 3 4 3 4 43 4 3

83V AC 48V AC 360 AC 240 AC I2V AC

81 R2 3.3M g_

Z.
7-1

96
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ANTENNA

VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO MODEL T-52, CODE 124, and CLOCK RADIO MODEL TC-57
These two models use identical perma-circuit panel assembly, but the
switch of T-52 is manually operated.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO PORTABLE RADIO TRANSISTOR MODEL T-66, CODE 124
A B C 0 I E t F

or Al AUDIO OUTPUT
(MATCHED PAIR)

CIA

CI

RI

;C2 0

T3

R3  E
VC

C.
 . .

2

t/

Ti 4';
I2' 8 c/;011

TRI T-1459 TO CIB
T-1033 1ST IF WHITE
CONY. AMP LEAD

Composite Bottom View

CIB

T-1460
2ND IF

. C6 AMP

11,' -el. -,I.8>t/ ----,TIM
! i....41C II '12.11V

11 .::'' a'",
44VI

--
",...

/
-'t'."',71

/ / %. 15/ / T / ;/ 5/ 3//

TR1.0.2Y
T -I003
AUDIO DRIVER

111:2.41-1c6

' . ...
,y 1

th C: '4V 4 3.,

TR 1
CONVERTER

1-1033

SWI
2

20

- VOL
RA

,..F7

POSITION OF GND.
LEAD IS CRITICAL

T2 TR 2
I ST -IF AMP

TI8'. - -7 T -I459
3 5 ov

C4

2.5,

PIN 3
OF SWI
RED LEAD

PIN I

OF SWI
YEL.LE AD

NOTE.
PIN 2 OF SWI
TO POS. TERM.
YEL. LEAD

PIN 4 OF SWI
TO NEG. TERM

RED LEAD

SERVICE NOTES

When signal tracing, inject signal at transistor collec-
tor and limit input to keep signal across speaker
below .6 volt.

Normally, the transistors should be the last item sus-
pected. If C9 opens serious audio oscillation will
result.

NOTE: Panel Removal
Before panel can be removed from cabinet, a

screw located next to the 2nd I -F transformer (C4
graph location) must be removed. Then depress
clips on each side of cabinet. Speaker will remain
in cabinet.

0-1009
MATCHED PAIR
AUDIO OUTPUT

70 CB 0 V
T3- 2ND -IF AMP

4

DI AUDIO DRIVER
TR 4

T

T -I460 f-
TR 3

-7 4 7 T-1003
OV I 1.460A

.1 MF

6400 336
R5 911

.11 REAR VIEW Schematic Diagram of Model T-66, Code 124
T-66, Code 126: TR1, Converter Transistor changed to T-1877,
T2, 1st i-f Transformer changed to Part No. 32-4800-2.

ALIGNMENT CHART

004
RIC

2.5 V

5

60

ALL VOLTAGES MEASURED
FROM B- OON,

BATTERY CURRENT WITH -
C9

N 0 SIGNAL, VOL CONTROL
AT MIN. IS I I MA.

5 1000 RID

TR 5

.5

R14
R15

2 '000 .J1

ONE O(

V sag
-JAC

 2 9 TR6
3 V 0 V

SIGNAL GENERATOR RADIO
ADJUSTSTEP CONNECTION TO RADIO DIAL

SETTING
DIAL

SETTING SPECIAL INSTRUCTIONS

1 Connect signal generator
through a .1-uf. condenser
to ant. section of gang.

455 kc. Tuning gang
fully open.

Adjust for maximum output
in order given.

T4 -3rd I -F
T3 -2nd I -F
T2 -1st I -F

2 Use radiating loop. (See
NOTE 1 below)

600 kc. 600 kc. Adjust for maximum output.
Rock tuning gang while mak-
ing this adjustment.

Tl-osc. core

3 Same as step 2. 1620 kc. 1620 kc.
(Tuning gang
fully open)

Adjust for maximum output. C113--osc.
trimmer

4 Same as step 2. t400 kc. 1,400 kc. Adjust for maximum output. C1A-antenna
trimmer

5
- Repeat steps 2, 3 and 4 until no further improvement is obtained. Always stop on step 4.

NOTE II Use a 6 -to -8 --turn, 6 -inch -diameter loop made up of insulated wire. Connect to generator terminals, and
place about one foot from radio loop.
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO PORTABLE RADIO TRANSISTOR MODEL T-74, CODE 124

1
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81
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72
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RIO
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2.2T

of .116202

VV,
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R24
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I00
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IIIIIIIIIIIIII

TR3
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2ND IF
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(RED)

SEC
PR. FIN.
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CITA
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c 0 I j- s ,. i /.,* 1.;--(,. , 1,:;o3
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TR2
1-1233
1ST I F

TR5
3-1000
DRIVER

TOJI
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PRI I
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1 R4 6// ..

Ra. R23

1 R fLI c  '1 1 R2, / \L,
1.A c.,1

"4'403
R44

TR4

DET

ALIGNMENT CHART

TR6 - TR7
T-1000 TO 8- TO 8+(3V)

MATCHED PAIR

Bottom Composite View of Porma-Clrcult Panel

L4

3.DV

TRT

38 SW1

Sv

(;:q,kc-->

TO SPKR

0 (614

SIGNAL GENERATOR R A D I 0

ADJUSTSTEP CONNECTION TO RADIO DIAL
SETTING

DIAL
SETTING SPECIAL INSTRUCTIONS

1 Connect signal generator
through a .1-uf. condenser
to ant. section of gang.

455 kc. Tuning gang
fully open.

Adjust for maximum output
in order given.

Z3 -3rd i-f
Z2 -2nd i-f
ZI-Ist i-f

2 Use radiating loop. (See
NOTE 1 below)

600 kc. 600 kc. Adjust for maximum output.
Rock tuning gang while mak-
ing this adjustment.

Tl-osc. core

3 Same as step 2. 1620 kc. 1620 kc.
(Tuning gang
fully open)

Adjust for maximum output. C113--osc.
trimmer

4 Same as step 2. 1400 kc. 1400 kc. Adjust for maximum output. CIA-antenna
trimmer

5 Repeat steps 2, 3 and 4 until no further improvement is obtained. Always stop on step 4.

NOTE I. Use a 6 -to -8 -turn, 6 -inch -diameter loop made up of insulated wire. Connect to generator terminals, and
place about one foot from radio loop.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO MODELS J-769 J-772 J-773 J-774 J-775
J-838 J-840 J-842 J-845 J-846

Material applicable to these sets is below and on pages 122 and 123.
MODELS J-769, J-772, J-773, J-774 and J-775 have similar circuitry with slight variations as shown.

MODELS J-838, J-840, J-842, J-845 and J-846 have similar circuitry with slight variations as shown.

DOUBLE EYELET

LENOTN

Dial Cord Installation-Model J 774 (Rear View)
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SPEAKER PHASING, Models J-845, J-846-When re-
placing or connecting the two paralleled speakers, it is
possible that an out of phase condition may exist; this
is readily apparent by weak output and serious distor-
tion. To correct, interchange the leads to one of the
speakers.

MODELS J-774 J-775
The push button on top of the cabinet is the Forty Winks
alarm control. This feature enables the user to silence the
buzzer for 10 minutes. After 10 minutes the buzzer will
come on again. The 10 minute cycle may be repeated
indefinitely. S3
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FILAMENT CIRCUIT- A 5

00

 613611/ 'As to ler

-roc7

Schematic Diagram Model 1-845

AOES 18811 12201

ALIGNMENT CHART

- 7 - Moon LAI
Antonna

FIL
Cprcun

1131-114 3 A

IFNO III A B

144,13. A B

MI A 8

FILAMENT CIRCUIT -0
DEAL -131 B

L SI-BJ

I

Spate,
A

A

A

B

CIRCUIT DIFFERENCES FOR MODEL VARIATIONS

STEP

SIGNAL GENERATOR RADIO

ADJUST
CONNECTION TO RADIO

DIAL
SETTING

DIAL
SETTING SPECIAL INSTRUCTIONS

1. Ground lead to B-; output
lead through a .1 mf con-
denser to grid (pin 7) of
1213E6 or top of r -f tuning
condenser.

455 kc.
Tuning

gang fully
open.

Adjust tuning cores, in order given,
for maximum output.

Z2-top
Z2-bottom

Z1-bottom
Zi-top

2. Radiating loop
(See Note below).

1620 kc. 1620 kc. Adjust for maximum output. Cl-B-osc.

3. Same as step 2. 1500 kc. 1500 kc. Adjust for maximum output. CI-A-aerial

NOTE: Make up a 6-8 turn, 6 inch diameter loop from insulated wire, connect to signal -generator leads, and place near radio loop.
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PHILCO Models J-7691-772, J-773, J-774, J-775, J-838, J-840, etc., Continued
CH K L N N 0

AC INTERLOCK

T2 IS MOUNTED ON SPEAKER

Bottom View of Perma Circuit Panel Component Layout Model 1-838

MODEL J-773
In model J-773 the silence time for the forty winks is 7
minutes. After 7 minutes the buzzer goes on again. This
7 minute cycle may be repeated 5 times.

,

4

5

6

7

P a I
R

N

A -C
INTERLOCK

2

3

4

7

TO 12

Bottom View, Partial Printed Panel Showing Model
1-769 Foil Difference in B -Circuit

PARTS COMMONSym- Loca-Service
bol tion Description Part No.

Bottom View, Partial Printed Panel Showing Model
/-775 Foil Difference in Rect Fil Circuit and Connections to T2

TO ALL MODELSSym- Lo,a-Service
bol tion Description Part No.

Cl E3 Capacitor, variable, tuning R4 Q6 Resistor, volume control, .5 megohms

C2 C4 Capacitor, 7.5 mmf, temp. comp. 30-1224-83 R5 H6 Resistor, 1st audio grid, 10 megohms. 66-6108340

C3 H5 Capacitor, .047 mf, AVC 30-4650-45
R6 E5 Resistor, 1st audio plate, 470,000 ohms 66-4478340

C4 06 Capacitor, 220 mmf, diode filter 30-1262-23
R7 L5 Resistor, audio output grid, 470,000

C5 16 Capacitor, .01 mf, 1st audio grid . 30-1262 ohms 66-4478340

C6 K5 Capacitor, .01 mf, output grid 30-1262 R8 R5 Resistor, audio output bias, 150 ohms 66-1158340

C7 Q4 Capacitor, 220 mmf, output grid . 30-1262-23 R9 M3 Resistor, B+ filter, 220 ohms, 1 watt . 66-1224340

C8 Q2 Capacitor, .01 mf, output plate 30-1262 RIO 1.4 Resistor, B-)- filteit, 1000 ohms 66-2108340

C9 1.3 Capacitor, electrolytic (3 section)
R11 Q5 Resistor, isolation, 33,000 ohms 66-3338340

20 mf, 25 mf, 30mf, +1SOVDC 30-2585-11 T1 J3 Transformer, osc. 32-4756-1

C10 N5 Capacitor, .047 mf line bypass 30-4650-45 T2 Part of Speaker 32-8384-2

RI J2 Resistor, converter grid, 22,000 ohms 66-3228340 Z1 C2 Transformer, 1st I -F 32-4583-21

R2 B6 Resistor, I -F bias, 68 ohms 66-0688340 Z2 D6 Transformer, 2nd I -F 32-4583-23

R3 E6 Resistor, AVC filter, 2.2 megohms .. 66-5228340 G1 Contact Panel, antenna 28-12282
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO Models J-769, J-772 thru J-775, J-838, J-840, J-842, etc., Continued
151C11:11E1 Ft 01.1141K LI MI NI 01P101R1

r-

LAI-A

L_

LAte

TO TIMER
SWITCH

,,TO ANT\

FOIL CLOSED
ON .1769

T2 MOUNTED ON SPEAKER

ANT CLIPS USED IN ALL
MODELS EXCEPT J-775

AC INTERLOCK

CS

/J ^9p
)4. Li10

sd.

RID -ter \ Y
1 Sr?

C

tO
I 1"

t
1

t_k
r 11,1

R4 oi I

......

TO /MEN TO T2ciTO T2

Bottom View of Perma Circuit Panel Component Layout Models 1-772, 1-773, 1-774

/ SI

- 7
/
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/ A Mi TIN e.
_

SS
PACT)Sr. SOV

/

S3
DET
A VC

1 AUDIO

g NV 216-ptr
Agim R6

4100

OAS

o.

Rt

L
Ziourti

R3

2.1111 r.f

MOTOR

Alt10
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100Y
T

111

610 .000 NV

'OF; ....WSJ .40'4

Tian.

7-
1

L_t _JL7,6-
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SOCS 12 AAA late ISoul

SWITCNIS

2

Schematic Diagram Model 1-772 3

.AT
PILOT LINT

USED IN MODEL 4-770 ONLY

4

M
I

A -C 11

INTERLOCK!

0

334
50111401.

4- IVAN.

P

u, T,4415,

.511.,11 6111-171 5 MR 11,551 VARIATIUMS

0

LSI

S

to.

00,000:: Arr:4*,,tr
'4. ," ii-,""''''.------4Nomemecanirrir.:$

Bottom View, Partial Printed Panel Showing
Models 1-840, 1-842, 1-845, 1-846. Foil Difference in Red.
Filament Circuit
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO PORTABLE RADIO TRANSISTOR MODEL T-802, CODE 124

fR2
101.3

MIX TDLAI (SEC / TC. AI (PRI)

L1R.

TRI
T-1306
OSC. E a

41.

TR2
1-1033

MIXER

R2

It

R3
t

21 TR3
1.1233
1ST I.F

JJ
a"

4' R7 RAN

INF

312
t.TI1

13

R1T
SAO

±2

6

R19

iv

TRe
T.1001

1ST AUDIO

R22

R23

 T2

R24
1.5111

w.
TR7

R23

R28

T 1007

MATCHED PAIR
OUTPUT

°

Ci

TRI
T.1303

OSCILLATOR

/

NOTES
ALL VOLTAGES MEASURED

FROM 5-

RS
INN

V N.

BATTERY CURRENT WITH NO SIG

VOL. CONTROL AT MIN. IS ISMA.

R6 t C5as.

ALIGNMENT CHART

94 C15
40L1E
131/

C13

(4).0. CELLS
 7907 OR P920

RUN SI, FIRST' PRODUCTION

RUN S2,RE SISTOK CHANGeS

RUN 53, CHANGES:
ctiANC4.5 ASIM RUN 52..

1,13N. AND CO 500.f
R3 I.SK 011- 200kf
RS I. 5 K C 15 40.f
R9 1.5K
Rat 330.n.
R22.. 270 -n -

0

TO EAA

..II REAR VIEW

LAI ANTENNA COIL

1111111111111111111111111110111111111111111111111111

STEP

SIGNAL GENERATOR R A D 1 0

ADJUSTCONNECTION TO RADIO DIAL
SETTING

DIAL
SETTING SPECIAL INSTRUCTIONS

1 Connect signal generator
through a .1-uf. condenser
to ant. section of gang.

455 kc. Tuning gang
fully open.

Adjust for maximum output in
order given.

Z3 -3rd i-f pri.
Z2 -2nd i-f pri.
Z1-bot. core
Z1-top core

2 Use radiating loop. (See
NOTE 1 below).

600 kc. 600 kc. Adj. for maximum output. Rock
tuning gang while making adj.

T1-ocs. core

3 Same as step 2. 1620 kc. 1620 kc.
(Tuning
gang fully
open)

Adjust for maximum output. C1B-osc. trim.

4 Same as step 2. 1400 kc. 1400 kc. Adjust for maximum output. CIA-ant. trim.

5 Repeat steps 2, 3 and 4 until no further improvement is obtained. Always stop on step 4.

NOTE 1. Use a 6 -to -8 -turn, 6 -inch diameter loop made up of insulated wire. Connect to generator terminals, and place about
one foot from radio loop.

TR3 TR4
1-1233 1-1232
1ST IF 2ND IF

L2 TO LAI PRI. TO LAI (SEC)

Component Layout, Bottom View

TR5
T-1033

DET

9AV

5

1

mj
T'

e-EONOFTOEIt SCI"IgC:17,"E L

%,.R24

TR8-TR7
T -I007

MATCHED PAIR
AUD OUT

TR6
T-1001
1ST AUD
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION

PHILCO PORTABLE RADIO TRANSISTOR MODEL T-901, CODE 124
Reference
Symbol

Cl
C2 A6
C3 C8
C4 F7
C5 P6
C6 B5
C7 D7
C8 E
C9 E1
GO F5
C11 112
C12 K5
Cll3 J6
C14 G9
C15 L6
C16* M5
C17 L8
GSA* N5
C180* N5
.11 Case
LAI Case
LS1 Case
RS G8
R2* C9
R3 C8
R4 138
R5 H6

Location Ducription

Capacitor, variable, tuning
Capacitor, .008 mfd, r -f base
Capacitor, .008 mfd, r -f emitter
Capacitor, .008 mfd, osc. emitter
Capacitor, .008 mfd, osc. base
Capacitor, .008 mfd, mixer base
Capacitor, .008 mfd, mixer emitter
Capacitor, .008 mfd, 1st i-f
Capacitor, .008 mfd, 1st
Capacitor, .008 mfd, 2nd i-f
Capacitor, .008 mfd, 2nd i-f
Capacitor, .008 mfd, det. base
Capacitor, .025 mfd, det. collector
Capacitor, .1 mfd, volume control
Capacitor, 40 mfd, AVC filter
Capacitor, 40 mfd, AVC filter
Capacitor, 10 mfd, Audio coupling
Capacitor, 200 mfd, B+ filter
Capacitor, 100 mfd, driver emitter
Jack, listening
Antenna coil
Speaker, 12fl V.C., 4 inch
Resistor, 1.5K f1, r -f amp. emit.
Resistor, 1.5Kn. r -f amp. emit.
Resistor, 4.7Kn, osc. emit.
Resistor, 12K n, osc. base
Resistor, 3.9 icn, osc. base

Referents
Symbol Location Description

R6 131 Resistor, 1.0Kn, r -f amp. base
R7 B5 Resistor, 47Kn, mixer base
R8 B2 Resistor, 39Kci, mixer base
R9 D5 Resistor, 3.3Kn, mixer emitter
RIO A3 Resistor, 1.0Kn, 1st i-f base
RII* E3 Resistor, 1.2Kn, 1st i-f emit.
R12* El Resistor, 1.2Kn, 1st i-f emit.
R13 F5 Resistor, 8.2Kn, 2nd i-f base
R14 F5 Resistor, 15Kn, 2nd i-f base
R15 H5 Resistor, 2.7Kn, 2nd i-f emit.
R16 M4 Resistor, 10Kn, 2nd det. base
R17 M4 Resistor, 220n, 2nd det. base
R18 K5 Resistor, 82n, 2nd det. emit.
R19 J6 Resistor, 6.8Kn, 2nd det. col.
R20 117 Resistor, 330n, 2nd det. col.
R21 Resistor, 4K f1, var. vol. control
R22 L9 Resistor, 330n, driver input filter
R23* M6 Resistor, 3.9Kn, aud. driver base
R24* Q3 Resistor, I20n, B+ filter
R25* Q4 Resistor, 220n, aud. driver emit.
R26 Q8 Resistor, 2.7Kn, aud. feed -back
R27 P3 Resistor, 1.5Kn, aud. collector
R28 R5 Resistor, 1.5Kn, aud. output col.
R29 Q5 Resistor, 68(1, TR8 base
R30 S3 Resistor, 68(1, TR9 base
R3I S6 Resistor, 1.8(1, TR8 emitter
R32 R5 Resistor, 1.8(1, TR9 emitter

Reference
Symbol Location

R33 JI
SW1 R21
TI E8
T2 N7
TRI A7
TR2 F7
TR3 D5
TR4 D1
TR5 H3
TR6 1115

TR7 L7
TR8** R9
TR9** R8
X1 K7
21 B6
Z2 B3
23
Z4 J3

Description

Resistor, 22n, jack
Switch
XFMR, osc.
XFMR, aud. out.
Transistor, r -f amp., T-1233
Transistor, osc., T-1306
Transistor, mixer, T-1033
Transistor, 1st i-f, T-1233
Transistor, 2nd i-f, T-1232
Transistor, det., T-1033
Transistor, aud. drive, T-1001
Transistor, aud. out., T-1007
Transistor, aud. out., 'T-1007
Choke, 4000
Transformer, R -F transistor
Transformer, 1st I -F
Transformer, 2nd I -F
Transformer, 3rd I -F

 RUN 2-CHANGE INFORMATION
C16-deleted
C18A-400 mfd
C180-300 mfd
R2-1.8Kn
R 1 1-1.5Kn

a 1 01 CI 0 !El r 1 o 1 N 1 .1 I R I L I 111 I N i I D I R 1 I

jr LIits.. it
4

to 4 /I USX
[4- ,scieosa,--3

of' c'° rte.
Toe

- 15 .Z7 57.
GB

I TV

- tr'
21

(e'T

43i 7/

TO
TO CI ONO 021

-owe 2. Perma Circuit Panel, Copper Plate Side Showing Parts Location
TRIT

RI T - 103B
alt

72.3K

LAI

TRI
RI AMR
T-1255

LOB

Ca

RI

P145

_
Schematic Diagram

//

TRP
T-1252

.0A

srocnN_
.009

2.7

iile

TR2
TI

T-1.508
MO,

isv

/
RR a IN

12K Re

NOTES:
1-All voltages measured from mitts a Philco

6110 V.T.V.114,
2-Cauponents marked with an asterisk have been

changed in run 2. See the voltare chart for
these seta Voltages indicated on this Nhematic
are correct for Run I no only.

Io
220
Rn

nos 2 vOlTACIIS

TRANSISTOR 11

TR
CA T -I055- 2ND DST.

1(i.ei:q! Slot

Rai

TRI
TR2
1713

TRI
ml
TR6
TR7
TR8
TR9

1.38

1.2

1.35

1.39
1.8

4.15

4.6
3.0

6.0

1.22 0
1.13 0
L2
1.22 0
1.6 0
4.05 .69
4.3 .38
211

5.8 3

II
1:!11 LAI ANT.

KWIW

111 .111:1

FIR pit

.111s

7117

T.-1004
DRIVER

R12-1.5Kn
R23-12Kn
R24 -270n
R25 -390n

T-1007
2.7K
1TRB AUDIO ovrokrr

VN

eve

R27
150,0

TRS

:r
LOT

1r

one

SWI 5

3-Total set current drain immured across awl
between 0- and around is N follows:

Run 1 so--15ma.
Run 2 sete-13ma.

O

I. F. 455 KC.
toO
LSI
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ARTINAM ROUT

___JL

R2

L

IF 453 KC.

PHILCO FM MODEL J-995

i2Ote

TV 11.1.f, I

If

.00.
CS

OV

..v

-
fr2V

002

12,1V6

LIMITER I,

220

iSS
9sT /3 i

I- 7-
141 I in ,H

,r_'.,,I 1 [, r.
'4_ - \ 0-T.

LOW E
OSC AOJ

TO ANT.
ER.T
N2

TO SI
FIN 4

IF INPUT -

B. TO
TUNER

223

B+ TO
3UNCT R5,C23

C14

St.; TO FM
IF INPUT

c....v.
TO le

S6, PIN 4
13996- 3997)
TOW 13995)

All Models, Composite View, Foil Side, FM Tuner Panel

ALL VOLTAGES MEASURED FROM 5-,
NO SiGNAL APPLIED

15,2
RECI R SO

leo v svr

.004, 200.11
C211

5.5

119Ta
2

ISTcr10

710

7
sv/

Rif 95V

`17

/
/ sots

TERTIZL

C30
0.

SWI

.2036 2190.6 12AMS 1911

C3 C3i CSS
.01 01

FM tuner dl sssss mbly. Remove chassis from cabinet and place foil
side up, tuner toward left. To remove bottom shield from tuner remove
two screws located at left edge of shield and screw located under left lug
of antenna terminal board (remove terminal board mounting screw first).
Loosen screw located near antenna terminal board and remaining tuner
mounting screw located near left front corner of main panel. Slide shield
to left far enough to clear wires and screws. Retighten remaining tuner
mounting screws. The perma-circuit wiring panel can now be removed.
To do so, remove screw holding TV trap mounting board. Disconnect
ground lug from panel and the tuner drive cord from the pulley shaft.

Remove screws holding panel in housing. The panel may now be lifted
up and out of the tuner housing.

( For dial stringing see page 127)
AC INTERLOCK

r
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is 2 I

4-4 7 2 N
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PHILCO AM/FM MODELS J -996, J-997

(Also see page 126) 26

-7 s%- I

'X
ANTENNA INPUT

SINS

TO

LINECORD

AM If 455 kc.
FM IF 103 MC

FYa
TV TRAP
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Models J-996, J-997, Schematic

O.
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.9V
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ALL VOLTAGES MEASURED FROM , NO SIGNAL
VOLTAGES ON TUES SI 110 32

MEASURED WITH 3V/2 IN FM POSITION, OTHER
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TAPPED IN MODEL 2996.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO
PHILCO MODELS J-1423, J-1425, J-1525, AND J-1626
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01
CONY.

C2
TOP -

1400 IC

CS .

BOTTOM
1620 KC

VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

FANTENNAr

RCA VICTOR 1 T 1--SERIES
(Continued from preceding page) Chassis No. RC -1200

TI
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

RCA VICTOR 1-TP-1 SERIES,
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VOLUME R -2 1, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION
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W 10%

20%

CC - I2
Pc- 8
CC -33
Pc- 5

MC -19

Ec -68 -[
pc -47

GC -24 {

C- o

C-2
C- 3
C- 4
C- ::

C- 7.
G-6.

'11

c-11

0.2

47 MOD GERAMAC CONDENSER
.1 MFO.CoNoENSER 400 3

220 MAIM. 5000 20% cER.COND
05. MFD. CONDENSER 400 V.

.220 NAM

250 SOMFD.

.005NED.

7:NFO: MOWV 0 CELECTROLYTIC

.02 MFD. CONDENSER 400 V.

TUNING CONDENSER

-55X

LL -48
LO -27
50-54

CK- 7

S
v. G.
T-3
L-1

L-2
30

1:19

4' PIA SPEAKER
VOICE COIL
OUTPUT TRANSFORMER
LOOP ANTENNA
OSC. COIL
APPLIANCE OUTLET SOCKET

ELECTRIC CLOCK

TRAV-LER RADIO - 1°, MODEL- 1130
128E6 128A6

VOW° 7
[NTRIM Mx ToKt

COKTI111,L

NIT I
3S CS 'rt jVo , 47 SW2A 12A,

-5-.--., ,-,

' ASOK-Wv-
SW.

l
003 It

3, 'Iii
Wu'

tO
Aim T ,

OLITUT.'i

SOO

1- D

kl
SIA , OI

II x- i 1

VOLIAdt K.
]SCS

S
RAKERI!.

4

7- aixe. it .
+ 7:

- SWITCH POSITIONS- .--7------0
-, AUK

'0

,,,,,,
POS I - OFF

I

C., --1 r r
.3.r - T40

/ 005 2 RADIO
000 3 - PHONO

0 F
CFF-ON norm.

T

RFD Sit
Air

IK.i

`ALIGNMENTCHASSIS GROUND

ANTENNA

11,913,  C
40 ES.

FIRST STEP: Connect
of the gang condenser

4 I 4 3 4

35 S ..), SS C 12 /DUB3]c

the hot lead from the
through a .1 MFD.

ALIGNMENT
generator to the ANT. section
condenser. The ground lead

- from the generator must be connected to "B" minus under the chassis.

e
0

6
26,0

I ST

0
I F

osc

,, ELECTRD.I. -LVTIC

osc.

1 1 Turn the gang condenser to complete minimum capacity. Set the gen-
erator to 455 KC. Adjust the movable iron cores in the IF cans.
SECOND STEP: With the leads from the generator still connected as in IF
alignment, adjust the generator to 1610 KC. Make sure that the gang

I F
11111111H II,IIIIIIIII condenser is turned to complete minimum capacity. Adjust the generator

i to 1610 KC. and adjust the oscillator trimmer of the receiver until theMk Mb li III

SEM.
WNW

®®1r
WIMP

PLUG signal is tuned in. Next, turn the gang condenser to complete maximum
capacity. Adjust the generator to 540 KC., then adjust the iron core in

11 a the end of the oscillator coil until the signal is tuned in.
O'er__
04,4-

THIRD STEP: Remove the generator leads from the gang condenser and
the chassis. Loosely couple the generator to the antenna by laying the hotFT.L °

A generator lead near the antenna rod. Set the generator at 1400 KC. and
e'";`"" 0., , VOLUME 2 TONE TUNING tune in the 1400 KC. signal on the receiver. Adjust the ANT. trimmer until

a maximum signal is noted on the output meter.
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1111111111111111111111
CHANNEL NO II us.

VIA

1/2 7025/I2AX7
VOLTAGE AMP,

AS
1000

zwc

1300

56vDCivC

2.4VDC
vOL6 ;2vC 2 'IGA,AC

MS m4

2

CHANNEL NO 2

VAC
AG,

100

V2A

1/2 7025/12AX7 "
VOLTAGE AMP

V5

2,ovA 573
RECTIFIER

RED-RM. PO
1411T

ON

MODEL 1050-1A FONOGRAF

Ins
1/2 7025/12AX7 6B05

VOLTAGE NM POWER AMP

0e&
LEVAL

NEAL

IMRES
WILKE

115VISC
331v OLC

V28
1/2 7025/12AX7

mwc
22K INA, .2,00

VOLTAGE AMP Wyo. WON

V3

V4 T

`,« 6805
POWER AMP.

S15V.5111C

1

265 VOC
25 v.

25013 DC

CI% COS

330-5

O

4.4

ORR

 5-.0 1123

ZC

CM
1FD

-4V-rLA

SPEAKERS MUST et ix PRASE

 DEMOTES (00E0 LDO

+ 00.5010120..10

NOTES
ALL RESISTORS RAM in FAIT 10.2. INNESS
0114ERINK WNW.

2. ALL CAPADTCN vALVEA ExCEIN FLECTOOLYTICS,
AR GI MO, NO Nn comusec. soo v OC

S- ALL O. COLT.. TO RE MEASuNED WITT.  vT v
Cf PRAT RENSTANCE OR FETTER. ANS
In.  L. VOLTAGE OF tiT LATEGO CYCLES

4- ALDO AMPLIFI01  C VOLTAGES TAM WT. 1000
CYCLE M/1, AU. CONTROLS AT INANNAm ODICK
TAW ROTATION ExCEPT MANCE CONTROL AT
CENTER OF ROTATION AM AN  0141 MANN
LOAD IC. WIMP /

S VOLTANE 11[00 UK. MON NMI NOCATED
TO GNAWS IMAM

Circuit Diagram of 14X310-1 Amplifier, Issue 1

V C
SO CYCLE

Al MOCK
fl

WEBCOR MODEL 1172-1 FONOGRAF

O.A.KEL 3 246

IOK
SOW

42.
Sol

041FD
400v

--6111 

CNNNEL
MSS

VOLAt

LEGEND

+CHASMS GROUND

  um,

VOLTAGE AMP

018

I/2 12AX7
VOLTAGE AMP

RIE

Ril NATE
21J%

50E5 5005 12AMT

2215

RI.

POWER AMP

100
T 400

20
5 TAU.

CnA

NAN

CAR CISC

0V
210F0

.110
150V

40
15io0V

1113

rwim wimp

MOTES

- ALL RESISTORS RAMAT. WATT MG. TOLERANCE
MAE!, OTIENNISE SFECIFIE0

- CAPACITOR VALUES,EXCEIT ELECTROLYTES. ARE PI
3.11E 500VIVOC LNLESS ONNIFINIX SKOMO

3 - ALL C./MOTORS WITM 31513,1 MAIM VALUES
ASE NMAIF AND ARE CERAMIC CAPACITORS.

RUM

PON /
WRIT

NW

HEWERS WET SEW P.M
DEWVO EWER ...3

211`1,
3V.

3P

3P

NOON= OF 0401 VOLTAGE REA07123

e ®
Al -AT. woc

-3.2.14 sr. loo voc

VI QM ® neic .VO1MO
- ..3vCe 0 3. --At?.00o

VZ

e®
0 0

3, V3 ®
00

 -Nvoc
 .02TOC

.Novoc

ALL D.C.VOLTAGES TO NE MEASURED RM
T IA OF it MOO. INPUT RESISTANCE OR

NET TER WM  LON VOLTAGE Of NT VOLTS A.C.
0 CYCLES

5 - AC SOMA L VOLTAGES TAKEN KEN  VOLTS AT COO
CYCLES GENT, AU. CONTROLS AT MAANUM CLOCKWISE
ROTATION NONTOOR 1100  SONIA DONNY LOAD ICIA
WEAKER) D.C.VOLTAGES TAKEN Wing MO SIGNAL NINA

6- ALL VOLTAGE READNGS TAKEN FROM POINT INDICATED
TO N NM.
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NA/EBCOR Amplifier 14X331,

15V AC

DREG.
BASS

M3

082
100K

100K

114

R4
2MEG
BASS

1504C

II/ V A C
60 CYCLE

INTERLOCK

nn

R5
2MEG

VOL

CI
04MFD

400V

R6
2MEG

VOL

C2
106

500V

VIA
112 I2AX7
VOLTAGE AMP

56v D C

6

- 3600C 7

C3
10K

5000

150 AC

R7
6.8 MEG
20%

48 VAC

8 21v0C

119

200

RIO
1200

R8
6 8MEG
20%

SVAC

- 36VDC 2

C4
5011

150V

RII
2208

R12

> 2206

3 2vDC

4.8 v A C
56vDC

VIB

1/2 12AX7
VOLTAGE AMP

6002
500V

used in Models BC 1055, MC 1055, WC1055
V2

5005
POWER AMP

115 V D C

OvDC 265
48 VAC

C7

500V
002 T

CO
50K

150V
480 AC

R13
5000
TONE

R14
5006
TONE

265

OV. DC

V3

50 C 5
POWER AMP

C8
005

5000

II5V DC

RIR SRI

RI7 I WATT
27 J1.
2WAT'_vvs;A___

3 4 4 A 3 4 5

V3 V2 VI
5005 5005 12AX7

Cli
22MFD
4000

R19
100

I38VDC SWATS

Cl2A
40MFD

150V +
I-

Ci2B
60MFD

1500

295 DC

820
4700

Cl2C
40MFD

o5OV

100
VDC

C7

-14

RI4

RI3

C6 T

0
.OVDC

® V3
0

6.2VDC-
IRIS

I

SRI

RI9

CI /DC

0
C)47VAC

RI8

TC13

40-s.ARIV-
R6

CaMFD
4000

C9
005
5000

BLUE

qTI

ono

cal

RED

2

1)8LUE

GRN

GR
HT

GRN

J2

SPEAKERS MUST BE IN PHASE
 DENOTES CODED LUG

LEGEND

CHASSIS GROUND

MINUS

NOTES

- ALL RESISTORS RATED 1/2 WATT UNLESS
OTHERWISE SPECIFIED

2 - ALL CAPACITOR VALUES,EXCEPT ELECTROLYTICS, ARE IN
MME 500Wv.DC UNLESS OTHERWISE SPECIFIED

3 - ALL CAPACITORS WITH WHOLE NUMBER VALUES
ARE IN WO AND ARE CERAMIC CAPACITORS -

4 - ALL 0 C VOLTAGES TO BE MEASURED WITH A
V.T.V hi OF II MEGOHm INPUT RESISTANCE OR
BETTER AND A LINE VOLTAGE OF ill VOLTS A.C.
60 CYCLES

5 - A.0 SIGNAL VOLTAGES TAKEN WITH 1000 CYCLES
INPUT. ALL CONTROLS AT MAXIMUM CLOCKWISE
ROTATION WORKING INTO A B OHM DUMMY
LOAD 10R SPEAKER)

6 - ALL VOLTAGE READINGS TAKEN FROM POINT
INDICATED TO B MINUS.

6.2VDC

0.0VDC

V2 0
.0vDc0 0

470vAC

QI M6

0
C94 C8

.--11-RI7r -ter
T2 1.YY1 TI

-

C12

RIO

r-,Pi\f\P-9

CI

P\

C4

RII

.2VDCO 0

C3

61E*
RI5 -v A0\/-

-.38

4.8VAC®

0

R5

411V-4):(7

O
VI

(7\4 8VAC0 .!./
I I

-.36VDC
I

RI

R4

R2 J7 R3

RI2 I 1----11
fb-VAAP- Tot

R8 I L1±4_

I I i M3
L__..-: ____I
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WESTERN AUTO Model DC2083B, Exact Service Material.
Model DC2173A is the same electrically, while additional
Models DC2082B and DC2172A are very similar electrically
but do not use clock -switching network.

L-1
LOOP- STICK C-5

ANT. 220
MMF 7

VI

12BE6

5

2

R-1
*NAN-

22K

a)
114 GIMMICK,

O
g C-3

V
L-2

R-6 A.V. C.

2.2 MEG I

1.047

OS C.
COIL

I.F 455 KC

L-3
Ng,

12BA6

5

R-2
ISO OHM

I.F 455 KC
O

12AV6

7

2201C7

MMF1R-3

C-8
02

5006 VOLUME
CONTROL

COUPLATE PC 71

2 .005 3
2

0
5005 OUTPUT TTRANSFORMER

7 C-91

00010 Val

250
250

MMF
TOTAL

470

ISO
OHM
R- 5

C-6

CONN CTIONS

NOTES:

6-1000 OHMS
M-MEGOHMS

ALL VALUES OF ARE IN
MICROFARADS UNLESS OTHERWISE NOTED

* DENOTES B-
.1. DENOTES CHASSIS GROUND

R-7
AAMA
22 MEG

C -I0

OV

B- CHASSIS

90V. D.C.

DC2083B

117 VOLTS
AC ONLY

Hoeg

114

35W4
1C-11

.05
1400

V

ALIGNMENT
Equipment required: Modulated RF signal generator; output
meter; insulated screwdriver, two .1 mfd 600 volt con-
densers. To insure proper alignment, a radiated signal
will be required during part of the alignment procedure.
To radiate a signal, connect a loop of about 6 inches in
diameter (two or three turns of #18 or #22 wire) across the
output of the signal generator, and place this loop parallel
to the loop of the receiver to be aligned, at a distance of
about 10 or 12 inches. Connect the output meter and signal
generator as follows:

L.t AC r
OUTLET I

CLOCK
-

5

R-8
1500 OHM

AA.

« C-128 1W
TeoNFD

120 D.C.

0
4A3 4A3 4A3 4A3

87VAC 37VAC 25VAC I2VAC

SPKR. I

The chassis is attached to the front panel and must be re-
moved from the cabinet before alignment can be performed.
To remove the front panel from the cabinet remove the
two screws on back of cabinet.

Output meter: Connect across the speaker voice coil and
turn the volume control to maximum (extreme clockwise
position). Signal generator: When the generator is not used
to radiate a signal, connect the low side to B --through
a .1 mfd condenser, clip the high side through. a .1 mfd
600 volt condenser to the point at which signal injection
is required, and keep the output as low as possible. Pro-
ceed in the sequence shown in the alignment chart.

ALIGNMENT PROCEDURE CHART

C-2 TRIMMER,
1500 KC

II7V AC
60 CYCLES
30 WATTS AC OUTLET

Step
Connect High Side of

Signal Generator
To-

Set Signal
Generator

To-

Turn Receiver Dial
To-

Adjust The Following for Maximum Output
(Keep Signal From Signal Generator

As Low As Possible)

1

Antenna Section
Tuning Condenser in

Series with .1MFD. Cond.
455 KC.

Full
Counter Clockwise
(Condenser Plates

Fully Open)

Top and Bottom
T2 and T1

(I.F. Transformers)

2 1650 KC. C4 (Oscillator Trimmer)

3 Use Radiated
Signal

1500 KC. Maximum Signal
Approx. 1500 KC. C2 Antenna Trimmer)

4 Repeat Steps 2 and 3
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L

WESTERN AUTO Model DC3160

TR-1 1111 111-3 0.1

MC102 MC102 MC102 OA70
CONY 1ST IF AMP. 2ND IF AMP. BET & A.S.C.

4e

&.'.1:3

4 k il
..,

I,

ti

Li- FERRITE ROO ANT COIL

1.2

3

T1 T21 T2

OSC COIL IF TRANS. TRANSISTOR

CR /P170211
r 74739:8-1

I
E

TR-4

0C11
AF AMP.

4..t

^-3

Qt

TR-5 & TR-6

20072
POWER OUTPUT

VioW

k

4 eA 7 5P

I. F. 455 KC.

MODEL NO. DC3160

0:1

L-I

/0I
ec> C-2#

R -I

CK879 WESTERN AUTO Model DC3085C
E

C

TI
Ij 1

c)TSo

L
.-

4 '7

TUNING CON:TIROL,

11E011:1 le 1
4.=211.7

113KC 16RS.0

3

R
V 1000 180K

C-7 T-2-II II ---4T-1
4.7

C

E

R4

11

3.50MMF T-3

2N483

08 C-10

102 T.02

Ri
12K

CK879
C

VOLUME
CONTROL

El

C31

31

C

2N482

E

_ C -I2 R-9
20

+,__,C-16 R-8 C -I8

-7-25ME 15 K - 100MF

458Kc.

BATTERY COMPARTMENT

2N483

K879

46614c Is K

BARE 2

10K

1cj1 CHASSIS
GROUND

GREEN

3 BARE

OSC. COIL

01 5 4 YELLOW

SOME

5K

+ C-14
MF

C -I9
-ft.25MF

3 C-1

TO2 02T

R-7
2.2K

R-13

T-4

_,_C -2I

-05 g

B

R-1
L5K T 1102 68

C

E

R-14

10K

2N63I
OR

2N632

R -I6

9 VOLlj

=111 +
SWITCH ON

VOLUME CONTROL

TRANSISTOR COMPLEMENT
FUNCTION

2N485 Oscillator Mixer
2N483 I . F Amplifier

CK879 Detector
2N482 Reflex Amplifier
2N631 Audio Output
CK879 Overload - A.G.C.

RAYTHEON TYPE

VOLUME CONTROL,
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WESTINGHOUSE Chassis V-2395-3, Models H -753L5, H -755L5.
Chassis V-2395-2, Models H -748T5, H -749T5, H -750T5, differ CLOCK

from V-2395-3 in audio circuit and omit clock and its circuit. i i MOTOR

Top View of Chassis

1211E8
CONvERTIN1

5

OSV

63V

4

II7V.AC

TI
135 LE. TRANS.

1455 Kfi

;1"la e
0 oc-11-

J'.
11 GREENji4 I

DOT T 1

RI

2211

I 0 I
I 01L21 0

OSC ,g
In Cr7C

OSC.-7-40-4 TRIM

TAIL

R2
ISO

B-

5 2 3

GeV

2 05

2
=

GREEN DOT I 4
BOTTOM VIEW Or L2 OSC.

COIL SHOWING CONNECTIONS BOTTOM VIEW Of
T2, Le TRANS.NOTES

I. ALL VOLTAGES MEASURED FROM. COMMON NEGATIVE USING
A v.T.v.M., VOLUME CONTROL AT MINIMUM, TUNING CAPACITOR
AT MAXIMUM LINE VOLTAGE SET AT II7 V.A.C. READINGS
SHOULD BE AS SHOWN ± 20 %.

2. ALL CAPACITANCE VALUES IN MFD. AND ALL RESISTANCE
VALUES IN OHMS UNLESS OTHERWISE SPECIFIED.

R3
3.3m

T2
2ND LE TRANS.

r
2

1455

r;,nao,t
T.31

I iNICEN--.1.
oar T

r-11
INTERLOCK

T2

R

12 AV6
KT.  ST AUDIO

Bottom View of Chassis

CI

Ti

ANT. TRIM "B"
11400

OSC. TRIM "D"
162.5 KG.

LOOP ANTENNA LI

Li TUNING
5005
OUTPUT

10V S 6 ii? BLUE 3

21
.005

ir1 l1
Zi

>6.9M
5005

21 3 VOLUME
220 CONTROL
MME 4

RI
L55
i

c5A
so

12BE6

C5B

35W4 50
RECT.

12Av6 126E6 128A6

CLOCK
MOTOR L__ _ 4 I 3 3 4 3

C

,L,?7`4,

1

L

125V

OPOISECOADMET
REMO A
VOICE COIL2iOn
COMBINATION
BOTH
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VOLUME R-21, MOST -OFTEN -NEEDED 1961

WESTINGHOUSE
Chassis V-2399-1
Models H -712P9, H -713P9
(Continued from preceding

page.)
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

WESTINGHOUSE Chassis V-2508-7, Models H-61MP2, H-61MP3

RI
500K

OL. CONT.

CI
.047/600V

/
SW I ONCHASSIS

GROUND oNkLovOL.CONT

25C5

R2
33 2-5

7

3 4

117 V
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110V

6 80v

TI

.n.c,
C3 ___

270

400v

I 5.4V
C2B R4

R3 1 40MFD 10K
150

±C2A TONE
20 CONT.

8- )1-
-= C2C

80 MFD

90 VAC
PHONO MOTOR

XI
65 MA I25V

SEL.

R6
220

5W
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R5
50K

II8V

SPKR.

WESTINGHOUSE Chassis V-2508-3, V-2508-6, Models H-64ACS1, H-64ACS2
STEREO

CARTRIDGE STEREO INPUT
R T

1

CHAN. RIGHT C AN.CHAN.

2 03

LEFT CHAN. f777
RI

2 MEG
33KPL

PRIM VIEW SO I
OF PLUG TOP VIEW VOLcoNy

OF SOCKET

II7V D
AC

1
_L-I R5

2 MEG
VOL.CONT.

1 =
CI

rT7047

LEFT CHAN.

KEYWAY

OFF -ON
SWITCH
PART OF
RECORD
CHANGER

A C PHONO
MOTOR

USE WITH V-2508-3
L CHASSIS ONLY

SO 21

PL 21

R2

1

50EH5
AUDIO OUTPUT

R3 7
680K

2-5

R 4
68 1

C 2A
R6 20 MFD
33K 2-5
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4 3 3 4

5
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RECTIFIER

7
120 V
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7
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AUDIO OUTPUT

110V
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3I .3K

W

T2
. LEFT CHAN.

270.(11111

117 V
C 3B C4 C

80 mFDT___tg_T40mFD
AC

NOTES:
I. ALL CAPACITANCE VALUES IN MFD AND ALL RESISTANCE

VALUES IN OHMS UNLESS OTHERWISE STATED.
2. ALL VOLTAGES MEASURED FROM B- USING A V.T.V.M.

LINE VOLTAGE SET AT 117 VAC READINGS SHOULD
BE AS SHOWN t 20%.

3. CHASSIS GROUND PrIP

COMMON B-

BROWN-WH.
OR,WH.

LT TO PIN B
WT. ON

BE
RECT.

TU

RIB KEY
OFF ON
SWITCH
PART OF
RECORD

WICHANGER

AC PHONO
MOTOR

USE WITH V-2508-6 CHASSIS
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117v
AC

VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

WESTINGHOUSE Chassis V-2507-8, Models H-70ACS1, H-70ACS3, H-70ACS4

RREO

INPUT WA

\
-1--
DU
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- '3XL

BLACK ___I
'PUTN PL2 -
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O RED,WHT

I
so, 0 (110
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I. ALL CAPACITANCE VALUES LESS THAN I ARE IN MFO,
AND VALUES GREATER THAN I ARE IN MMFD, WHILE
ALL RESISTANCE VALUES ARE IN OHMS 72 WATT,
UNLESS OTHERWISE SPECIFIED

2. MC VOLTAGES MEASURED FROM B -USING VTVM, LINE
VOLT SET AT 1170AC. READING SHOULD BE WITHIN 820%

5 AMPLOK CONNEC.ORS VIEWED FROM CONTACT ENO.
 REAR SECTIONS OF ALL CONTROLS ARE RIGHT CHANNEL
S. ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION

(CONTROL VIEWED FROM SHAFT END)
* S*2 USED IN EARLY PRODUCTION ONLY. THIS SWITCH

IS OPEN IN STEREO POSITION.
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1. Remove control knobs.
2. Disconnect Amp-Lok type plug from record changer.
3. Remove phono plugs from record changer noting color of

cables and their respective jacks.
4. Disconnect speaker leads noting connections with regard

to lead color and speaker phasing dots.
5. Remove two nuts securing left speaker baffle and remove

baffle.
6. Remove four nuts securing chassis and remove chassis.
NOTE: Be sure during chassis installation that phono cables
to changer and leads to speakers are properly phased (refer
to schematic diagram for speaker lead color coding).
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CONTROL CONTROL

Top View of Chassis.

JI

0

 SPKR
SWITCHING
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INPUT
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH RADIO CORPORATION
MODEL SFD-660 PORTABLE

STEREOPHONIC PHONOGRAPH CHASSIS 5D20
C>

311/1

6CONC TO 455AC

68E6
CON V.

25

2

100*
MAW

A OrD
CIA.TCTFR4, pr

C

OSC
CO,

6B A6
I. F.

J-
64

CS
OB

22 MEG

DM
455 40010

6AV6
DET 1ST AUDIO

es

330K

c.)

Li
OSC CO,

COLOR CODE

R3

750

110% 2

O

NOTES

ALL VOLTAGES MEASURED FROM COMMON RETURN TO
POINTS INDICATED VON A VACUUM TUBE VOLTMETER

ALL VOLTAGES ARE DC UNLESS OTHERWISE SPECIFIED

SR. TCH SHORN IX pHONO POSITION FULL COUNTER -
CLOCKIltSE AS viEWE D FROM FRONT OF CHASSIS

ALL RESISTORS ARE 120.4 TOLERANCE, 1,2 WATT, CARBON
UNLESS OTHERWISE SPECIFIED.

I F TRANSFORMER NUMBER. STARTS WITH .1 TERMINAL
AS FIRST TERMINAL CLOCKWISE ARO ADJACENT TO MARKER
AS VIEWED FROM !LITTON OF CHASSIS

L F FREQUENCY 455KC

TIMING RANGE 535-1620NC

DENOTES CHASSIS

ANTENNA ASSEMBLY

STEREO PHONO SOCKET-

CI B ANTENNA TRIMMER

C ID OSCILLATOR TRIMMER

TUNING CAPACITOR

ON -OFF SWITCH AND
LOUDNESS CONTROL

RADIO PHONO
SWITCH

IS

YEG

C12

SI IF

STEREO
PHONO

SOCKET

c,,
301

2200
010%

16

IAN

RR

31116
VOLUME

CON ROL

C6

220

10% 220K

511E6
TREBLE
TONE
CONTROL
!REAR I

60 WATTS

022

CB

T°'

C9

BRASS

1111.

TOME

CONTROL
I FRONTI

5224

SWITCH CM
OLUME

CONTROL

:0;

6AQ5A
PWR. AMP.

PROMO MOTOR
At SOCKET

'\\
4-55 Kc,

T2 2ND I. F. TRANSFORMER

LL5 PRIMARY BOTTOM

L L6 SECONDARY TOP
455 KC.

'-TI- 1ST. I.F. TRANSFORMER

L3- PRIMARY BOTTOM
L4 -SECONDARY TOP

10

5Y36T
RECT.

25M
AT WO

1000 CPS

SPI
7 WRY

WOOF ER

226

C20
4011ED
450 V

SR
TWEETER

SRS
TWEETER

1C201 C20(
woo 4 20 RFD455

BASS CONTROL

TREBLE CONTROL

SPEAKER LEADS

(TO 71/2" WOOFER)

178



VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH RADIO

COLOR CODE

0

OSCL2 COIL

1213E6
CONV.

380
TROY

600 TO 45560

12BA6
IF.

F40.-L3 LA

601 CATS

1_0_ j 68

CID

0

Ps

FROM

45550 M 400,1,

Tt

5 L6

0
I2AV6

DET. AMP
Z

T
IA

05 wan OUTPUT 40070
05 WATT OUTPUT

/An_

cros

t,/1a I68

2 2 YEG

220 MIS

1_0 -0- -0
RI 5 mEG

ZENITH RADIO
Chassis 5F03,used in
Models XD60C, F, L, V.
Chassis 5E04 used in
Models E 514B, L, V, W,
is the same electrically.

I & Tt

7 TI

114\

ON UI SECTION
LEADS UM( 6

ACCCMOING TO THE
ART MO AS SHORN

05 -45

2 4 5 6 7

MARKER CODE

L

VOLUME
CONTROL

5005
PWR.AMP

iss6 10,14e

0 5

SLIV

6,V
061 ,

U2

OLA

AC 01
SWITCH

ON

AC
CLOCK
MOTOR

ORAy

35W4
RECT.

0,6

U IITYC

TI 1ST I.F. TRANSFORMER

13 PRIMARY BOTTOM

L4 SECONDARY TOP
*ALTERNATE PANTS WHEN UI IS

NOT 11510 SEE SCHEMATIC BELO.
12AV6

VOLUME CONTROL

DENOTES

CRASSIS-1-

Ci

4700

5005

CID OSCILLATOR
TRIMMER

CIB ANTENNA
TRIMMER

L2 OSCILLATOR COIL

0 0 0 0 0 0
5005 12 8 6 12806 12006

0

T3

Sa

I W

GAM PED

CNA csa
40MOOv PD NOSED

ill yOLTAGES AttASLIRID TAW CHASSIS TO POINTS INDICATED Niro AN S.C., D.C. OR

yACLAIN TOTE 101.TIEI7EI.

USE ORLI !(11TH 000 -INDUCTIVE ELECTROLYTIC CONDOM., TOR tIPLACEMENT.

If OTMER TYPE OE ELECTROLYTIC IS USED IT 1101 OE NECESSARY TO ADO Cl ENC.
IN DOMED LINES.

L.E. TRANSECAMIEll 6lImBEI11116 MOTS PITH II TERMINAL AS EMT TERMINAL CLOCIVISI
IRON IMO COM TEIMIRAL AS 01E010 EOM, 1011M, Of 1151110.
I.E. FREQUENCY ASS EC

1001110 541-1620

ALIGNMENT PROCEDURE

T2 2ND I.F. TRANSFORMER

L5 PRIMARY BOTTOM

L6 SECONDARY TOP

VOLUME

CONTROL

SPEAKER LEADS1

Operation
Connect

Oscillator To
Dummy
Antenna

Input Sig.
Frequency

Set
Dial At Trimmers Purpose

Converter
Grid

.5 Mfd 455 Kc. 600 Kc. L3,L4,L5,
L6

For I.F. Align-
ment.

3

One Turn
Loop Coup-
led Loosely
to Wave
Magnet

1600 Kc. 1600 Kc. CID

1400 Kc. 1400 Kc. C1B

Set Oscillator
to Dial Scale
Align Antenna
Stage
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH RADIO MODELS F 512F ,C,W ,L, CHASSIS 5F 13
4.5E

ANTI. AT
II 600 KC.

AIM

IA

L2
05C COIL

I2BE6
CONY.

C1B 4

TTS
MMF

220

5 992,

6 99

C3
T,00

AMP

CI L
05C 711 SCI
L2 sate KC

O
A --7CI°

38X
FROM

600 TO 455KC

I2BA6

II
FROM

455KC 10 400'8

2.2 MEG.

I 04,

DENOTES
CNASSIST

I2AV6
NT AMP

35
AT

.05 WATT OUTPUT

AT

40018
05 WATT OUTPUT

5005
PWR.AMP

205

IL

570

T3

.01

400',

005 1-44700.-1

I 611{ T
. °Ki

T 150

I 22?111.11,1F

71

RI I MEG
vvv
VOLUME
CONTROL

GAO

2

ON UI SECTION
LEADS UNE I

ACCORDING 10 THE
PART RD AS SHORN

TI & 12

I.,1\MARKER CODE

CS

117MA.0

OCTET:

ALL VOLTAGES IdUlAtED FROM CHASSIS TO P01173 INDICATED WITH AN A.C., D.C. OR
YACUUN TURF VOLTMETER.

USE OILY ZFMITN 11011 -INDUCT I YE ELECTROLYTIC CONDENSERS FIN REPLACNENT.

IF ANY 07NER TYPE OF ELECTIOLT7iC IS uSED IT PILL K NECESSARY TO ADO C7 SHORN
IN DOTTED LINES.

I.F. COMER NUMBER IND STARTS WITN Si MENIAL AS FIA37 TERMINAL CLOCIIIISE
FUN MAKER CODE TERMINAL AS VIIIMD FRO. 1077(w OF CHASSIS.

I.F. FREQUENCY 655 IC
TUNING RAABE 535-1620 IC
ALL RE31370A3 1206 TOLERANCE, I/2 'NTT, CARBON 0111.713 07HERINISE SPECIFIED.

78 ALTERNATE PARTS MEN UI IS

NOT USED SEE SCHEMATIC BELOW
I2AV6

35W4
RECT.

A C.SWITCH
ON RI

44CT
IN

1 It 1W

0

5005 121103 128E6 12AV6

A.C.PLUG

L2 OSC. COIL

CIB ANT. TRIMMER (
CID OSC. TRIMMER

TUNING

CIA C88
20 MFO 60 RFD

1500 I 1500

TI 1ST I.F. TRANSFORMER

L3 PRIMARY BOTTOM

L4 SECONDARY TOP

T2 2ND I.F. TRANSFORMER

L5 PRIMARY BOTTOM

L6 SECONDARY TOP

SPEAKER TERMINALS

ON -OFF SWITCH AND VOLUME CONTROL

ALIGNMENT PROCEDURE
0

OPERATION
CONNECT

OSCILLATOR TO
DUMMY

ANTENNA
INPUT SIG.

FREQUENCY
SET

DIAL AT TRIMMERS PURPOSE

1 Converter Grid 5 Mfd. 455 Kc. 600 Kc. L3,4,5,6 For I.F. Align-
ment.

2 One Turn
Loop Coupled
Loosely to
Wave Magnet

1600 Kc. 1600 Kc. CID Set Oscillator
to Dial Scale

3 1400 Kc. 1400 Kc. CIB Align Antenna
Stage
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH RADIO CORPORATION MODELS XD50C, G, R, W, CHASSIS 5D12

ANT

L

1/2

L2
OSC COIL

55W4

5005

4.5X
AT

600 KC

1213E6
CONV.

94 Y

C4
047

SPEAKER LEADS

38%
FROM

600 KC TO 455KC

I2BA6
I.F.

94Y

94
6

II X 35%
FROM AT

455KC TO 400'1, 400f1,
.05 WATT OUTPUT

T2

..2,ND IF TRANS

.1)1_5 10.1.6
I '

/5/2

2.2 MEG.

I 2AV6
DET. AMP

54

90Y

C6

.01
4.7

MEG
C7

2200 .1

R 1

IQ
MEG

Notvws /
VOLUME 16

CONTROL

CB

470K

-470
MMF

5005
PWR.AMP.

<470K

7%
AT

400'1
.05 WATT OUTPUT

-r 047

150
710%

CII
.01

SWITCH
ON

VOLUME
CONTROL

RI

C5
.01 -

35W4
RECT.

117V AC -DC

11 11 3° W

117

R2

IK IW

50 C5

T2 2ND 1.F. TRANS
-L5 PRI. BOTTOM/

L6 SEC. TOP

121346 12BE6 I2AV6

TI 1ST I.F TRANS.
1-L3 PRI. BOTTOM

L4 SEC. TOP

ANTENNA LEADS

ALIGNMENT PROCEDURE

Operation Connect
Oscillator To

Cl2A
40 MFD

150V

GR

BL

T3

iQ
RED

I°C12B
BO MFD
150 V

NOTES.

ALL VOLTAGES MEASURED FROM COMMON RETURN TO POINTS
INDICATED WITH AN A C ,0 C OR VACUUM TUBE VOLTMETER.

ALL VOLTAGES ARE D C UNLESS OTHERWISE SPECIFIED.

USE ONLY ZENITH NON -INDUCTIVE ELECTROLYTIC CONDENSERS
FOR REPLACEMENT. IF ANY OTHER TYPE OF ELECTROLYTIC
IS USED IT WILL BE NECESSARY TO ADD Ca SHOWN IN
DOTTED LINES.

I.F TRANSFORMER NUMBERING STARTS WITH -78 I TERMINAL,AS
1ST TERMINAL CLOCKWISE AND ADJACENT TO MARKER AS
VIEWED FROM BOTTOM OF CHASSIS

ALL RESISTORS 720% TOLERANCE, 1/2 WATT, CARBON UNLESS
OTHERWISE SPECIFIED.

IF FREQUENCY 455KC
TUNING RANGE 535-1620KC

r DENOTES CHASSIS /-7,EIENOTES COMMON RETURN B-

CID OSCILLATOR--\
TRIMMER

CIB ANTENNA
TRIMMER

Dummy Input Sig. Set
Ant Frequency Dial At

2

3

Converter
Grid

.5 Mfd.

One Turn

Loop Coupled
Loosely to
Wave Magnet

455 Kc. 600 Kc.

1600 Kc. 1600 Kc.

Trimmers

L3, L4, L5,
L6

C 1 D

Purpose

For I.F. Align-
ment.

Set Oscillator
to Dial Scale

1400 Kc. 1400 Kc. C1B Align Antenna
Stage
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4.5
ANT. AT

600 KC

GAN

LI
3n

WK

CIA

ZENITH RADIO Chassis 5G09, Models G516C, L, V, W

0
I2BE6
CONY.

5 96v

96

I

CID

C3

100
MMF

L2
OSC
COIL

220

CID

0

38x
FROM

6:0 TO 455KC
O

I2BA6
I. F.

111 X

FROM

455KC TO 400.1

72

LS I L6

356
AT

OS WATT OUTPUT

I2AV6
DET. AMP

sor 0
4.6SKI

1

175.i1 EL/LIT I

2.2 MEG.

.005

MEG.8

RI

220 MMF

II

5 MEG

To"

12
OSC. COIL

TI B 72

7

I

44\MARKER CODE

ON UI SECTION
LEADS LINE UP

ACCORDING TO THE
PART NO AS SHORN

T2 2ND L F. TRANSFORMER

L5 PRIMARY BOTTOM

L6 SECONDARY TOP

VOLUME
CONTROL

SPEAKER LEADS

Lc?

VOLUME
CONTROL

LI 1 -A-

J.105

75
AT

5005
05_WATT OUTPUT

PWR.AMP

O

5

6.7v

101
96V

750A

REO

U2

I_
A. C

SWITCH

AC
CLOCK
MOTOR

L _ _

C5

01

ILK

35W4
RECT.

SOCKET

6

GRAY

'117 VAC

lit V +047

0 0 0 0 0 0 0
5005 12886 12BE6 12696

DENOTES
CHASSIS

I/2 TURN AROUND PULLEY

DIAL CORD DRIVE

DAL DRIVE SHAFT SHAWN IN FULL COUNTER-
CLOCKWISE POSITION

21/2 TURNS AROUND TUNING SHAFT
Vv,

VOLUME CONTROL

CIO
40 MFD

1509

T3

SPI

LAJL1

'RN

R2

±10%
1W

CAR
8509DME

V. ALTERNATE PARTS WHEN UI IS
NOT USED SEE SCHEMATIC BELOW

C9

I2AV6 5005
Ci 2

220 MMF

CIO

.01

OO

01

CII
470
MMF

2.6

470K 470K

4.7

MEG.

TI 1ST --
L3 PRIMARY BOTTOM r.TTES:

L4 SECONDARY TOP ILL VOLTAGES It ASLRED FRCP CHASSIS IC POUTS IFCICATED ITF. AN A.L.. 0.1 Ck
VACULP TOTE VCITTETER.

CST CFLT 7IFITF ELECTROLYTIC CCFDENSENe FCR REPLACEFEFT.

L2 OSCILLATOR COIII ANT OTHER ISTE CF ELECTROLYTIC IS USED IT HILL BE NEcTSSARS TO AT) LT st.cm.
IN TOTTED LINES.

I.F. TRINSFCR0ER FLNITERING STARTS ITH RI TERHINAL AS FIRST IERHINAL CLPCRNISE
FRO. HARPER CCD( TERAINAL AS TIEWED FPO. BOTTCV Of CHASSIS.

I.F. FREDUEPCY 455 IC
TURING RAM 535-(C2C RC

ALE RESISTORS ±2C. TOLERANCE, 1/2 RAIL CARBON UNLESS CTHEIMISE SPECIFIED.

CIB ANTENNA

CID OSCILLATOR

Alignment Procedure

OPERATION
CONNECT

OSCILLATOR TO
DUMMY

ANTENNA
INPUT SIG.

FREQUENCY
SET

DIAL AT TRIMMERS PURPOSE

1 Convertor Grid .05 MM. 455 Kc. 600 Kc. L3, 4, 5, 6 For I. F. Al ign-
ment.

2 One Turn
Loop Coupled
Loosely to
Wave Magnet

- 1600 Kc. 1600 Ire. CID Set Oscillator
to Dial Seale

3 - 1400 Kc. 1400 Kc. CIB Align Antenna
Stage
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VOLUME R -21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH MODEL F728C, L & W, CHASSIS 7F03
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH RADIO Chassis 7FT45Z1, Model "Royal 475"
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

ZENITH Chassis 6GT4OZ I & 6GT40Z2, Model "Royal 50" Continued
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C -CO L LECTOR
B -BASE
E -EMITTER

'INDICATES PARTS USED
ON 6GT40Z2 ONLY

ALIGNMENT PROCEDURE

121-152
'121-163
DRIVER

T4
95-1855
'95-1797
DRIVER

TRANSFORMER

VIEWED FROM
WIRING SIDE

Operation
Input Signal
Frequency

Connect Inner
Conductor From
Oscillator To

Connect Outer Shield
Conductor From
Oscillator To

Set Dial At Trimmers Purpose

1 455 KC

ONE
TURN

LOOSELY
COUPLED

TO
WAVEMAGNET

Chassis 600 KC Adj. Ti, T2,
T3 for maxi-
mum output.

For I.F. Alignment

2 1620 KC Gang
wide open.

CID Set Oscillator to dial scale.

3 600 KC Near
600 KC

Adjust slug
in T5

While rocking gang, adjust
T5 for maximum output re-
gardless of dial accuracy.

4 REPEAT
STEPS 2 & 3

5 1260 KC 1260 KC CIA Align loop ant.
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VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION
ZENITH Chassis 6ET42Z1 & 6ET42Z2, Model "Royal 100" Continued

TO C.T. T

121-64
* 121-52

DRIVER

82

121-62
* 121-145

CONV.

95-1733
-----) * 95-1775- -- , 3rd IF

WTRANSFORMER
r -1 't 4-0 090 0 OL 7 7 T 2
1 T 4 95-173195-1732T 1

i 5-1729 * 95-1774 * 95-1773r* -------9
I DRIVER 2nd I.F. 1st I.F.L -,TRANSFORMER TRANSFORMER TRANSFORMER

ft TO R.F.

T6
95-1734

OSCILLATOR
TRANSFORMER

LEGEND
B-BASE
C-COLLECTOR
E-EMITTER

SW. ON
CONTROL

T 5
95-1730

AUDIO OUTPUT
TRANSFORMER

CHASSIS, WIRING AND COMPONENTS

VIEWED FROM WIRING SIDE
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Index
Admiral Corp. Admiral,Cont. Chevrolet + Gamble-Skogmo Motorola, Cmt. Motorola, Cont.
3N1A 3 Y4072 3 988414 34 RA48-8182A 46 A11A 97 109 80
4E3A 4
4F3A 5

Y4073 3
Y4081 5

988460 26
988468 35

RA50-8231 47
RA50-8232 47

A11W 97
ClON 95

111 80
113 BO

4L2B 6
4L26B 6
4L27B 6
4L28B 6
4L29B 6

Y4082
5Y4083
5

Y4131 9
Y4132 9
Y4159 9

Coronado
General

C1OP 95
ClOW 95
C118 95
C11G 95
C116 95

114 80
309 80
310X 82
311 80
311X 83

RA48-8182A 46
RA50-8231 47
RA50-8232 47

Electric
T100A 48

4N3 4 Delco T145A 49 Al2N 104 314L,V 80
4P3, -A 7 American T146A 49 C12B 96 500X 79AC -2977 26
5B5B 8 AC -2978 27 T1508 50 C12P 96 HS -746 85Motors
585C 8 AC -3084 26 T1518 50 C12W 96 HS -775 868990831 67
5K5A 9 8990832 66 AC -3085 27 T165A 51 13MA 66 HS -776 86
5K5B 9 8990833 70 AC -3086 26 T166A 51 13MAM 67 HS -778 86

5M5 10 AC -3087 27 T210B 52 14MF 68 HS -795 88

585 11 Arvin 980051 28 C403A 48 14MFM 68 HS -796 89
5S5 12 5R65 22 980052 29 P790A,B 53 14M8 70 HS -797 90
6T5 13 5867 22 980132 31 P791A,B 53 X145 88 HS -798 91
5V5 14 10R16 19 980134 32 P805A 54 X14E 98 HS -799 92
7A2 16 10818 19 980135 29 P806A 54 X14R 88 HS -800 93
7D2 17 10R32 20 988062 26 P807A 54 X14W 88 HS -802 94
8D2 18 10838 20 98827 5 26 P8078 55 SF15,-] 110 -813 95

HSY853C 8 10839 20 988276 30 P8O8A 54 SF15-2 110 S-814 95
Y865B 8 30812 21 988413 33 P9088 55 XlEA 99 HS -815 96

8Y866B2130518 988414 34 P815A 56 X155 89 HS -819 98
Y979 9 60R23 23 988460 26 P816A 56 X15N 89 HS -820 100
Y1002 9 60R28 23 988468 35 P830C 57 X169 90 HS -821 102
Y1009 9 60829 23 989387 31 P8305 58 X168 90 HS -824 97.
Y1021 9 60847 23 989392 36 P831C 57 X1CN 90 HS -825 104
Y1022 9 60849 23 989693 37 P8315 58 X17B 91 HS -827 105
Y1023 9 60858 24 989792 26 RP1100A 59 X17N 91 HS -828 105
Y1189A 4

Y2061 16
Y2063 16

60R63 24
60R69 24
60873 24

Emerson Radio RP1112A 60
RP1127A 59
RP1128A 59

X17R 91

XT18B 94
XT18S 94

HS -829 106
HS -830 106
HS -831 107

907B 39
914B 44

Y2067 16
Y2068 16

60879 24
90P53 25

920 40
925 40 Hitachi, Ltd.

SH19 111
X19A 92

HS -832 107
HS -833 108

TH-627R 61

Magnavox

Y2119 17
Y2127 18
Y2993 7
Y2996 7

90P58 25
1.42202 19
1.47001 22
1.48101 21

9268 39
933B 41
935B 41
937B 41

X195 92
L205 93
SH2O 105
SH21 106

H5-835 109
HS -860 110
HS -861 111
HS -869 11165-01 62

Y2998 7 1.48102 21 938B 42 X21W 112 HS -876 112
Y2999 7 1.49201 23 944B 44 Montgomery SH22 107 HS -898 110

WardY3021 11 1.49501 25 977 43 SK32W 86 FM -900 84
GEN-1667A 64Y3027 11 1.49801 20 1204788 39 SK33W 86 1500 94

Y3037 4 1.50101 24 120482B 44 GEN-1668A 64 SK35W 86
Y3037A 7 1.50300 24 120483B 44 GEN-2030A 63 SK39MB 86 Oldsmobile

989387 31Y3038 4 1.50401 23 1204948 40 GEN-2030B 63 SK40,-1 108
Y3046 12
Y3048 12
Y3049 12

Buick
120505B 39
1205228 44
1205238 44

Motorola, Inc.
SK41 108
SK43,-1 109
BKA6OX 72

989392 36

Packard -Bell980051 28
B1,1 98

588 116
59C8 113

Y3051 13
Y3053 13

980052
980132

29
31

120528 43
120547B 41

B1W 98
B2G 100

CRA6OX 73

CRM6OX 75
Y3058 13 980134 32 120548B 41 82N 100 05A6OX 76
Y3083 14 980135 29 120558B 41 92W 100 PCA6OX 72 Fhllco Corp.

T-50(126) 114Y4017 10 Chevrolet 1205598 42 A3B,N 85 VWA60 74
988062 26Y4049 3 B3E 102 BKA61 77 T-51(124) 114

Y4057 5 988275 26 Ford B3W 102 CTA61 77 T-52(124) 115
COAF-13805D 68Y4067 9 988276 30 04MD 68 CTM61X 78 TC-57 115

Y4071 3 988413 33 C1AF-18805+ 68 10AX 65 CTM61XA 78 T-62 116

(Index continued on page 192, over)

191



VOLUME R-21, MOST -OFTEN -NEEDED 1961 RADIO SERVICING INFORMATION

Phil co, Cont. RCA, Cont
139

Sylvania, Cont. Webcor, Inc. Westinghouse+

T-66 117 DK-111 8F16 148 14X310-1 159 H-F1011A 171
T-70 118 RS -171D 140 8P18 151 14X331 160 H-F1012A 171

T-74 119 RS -171F 140 45C13 146 1050-1A 159 H-F1013A 171

T-76 120 RS -175B 138 45014 146 BC1055 160 H-F1050B 171
J-769 121 RS -177A 140 45P19 156 MC1055 160 H-F1051B 171
J-772 121 RS -179 140 630-5,-6 143 WC1055 160 H-F1052B 171
J-773 121 RS -182A 137 630-7,-8 143 1172-1 159 HrF1053B 171

J-774 121 RS -187 139 631-2,-3 144 V-2395-2 163
J-775 121 RS -188 136 632-3 145 Western Auto V-2395-3 163
T-802 124 VC -270 136 649-1,-2 147 DC2082B 161 V-2397-4 166
J-838 121 VC -271 136 651-1,-2 143 DC2083B 161 V-2399-1 164
J-840 121 VC -272 136 651-3,-4 143 DC2172A 161 V-2401-3 167
J-842 121 VC -273 136 652-1 148 DC2173A 161 V -2404-a 168
J-845 121 RC -1192 140 653-1 148 DC30850 162 V-2410-1 169
J-846 121 RC -1199 132 661-1 149 DC3160 162 V-2410-2 170
T-901 125 RC -1199A 132 668-1,-2 150 V-2506-5 177
J-996 126 RC -1199B 133 673-1 151 Westinghouse V-2507-4 176

J-997 127
J-1423 128
J-1425 128
J-1525 128
J-1626 128

Pontiac

RC -1200 130
RC -1200A 130
RC -1201A 129
RC -1202A 134
RC -12028 134
RC -1202C 134

Studebaker

676-1 152
677-1 153
678-1 154
679-1 155
680-1 156
690-1 157
1100 143
1111 143

H-61MP2 172
H-61MP3 172
H-63AC1 176
H-63AC2 176
H-64ACS1 172
H-64ACS2 172
H-65ACS1 177
H-65ACS2 177

V-2507-5 175
V-2507-6 174
V-2507-8 173
V-2508-3 172
V-2508-5 176
V-2508-6 172
V-2508-7 172
V-2512-3 171989693 37

AC -2977 26989792 26 1160 143 H-66ACS1 176
AC -2978 27 1212 143 H-66ACS2 176 Zenith Radio

5D12 181RCA Victor AC -3084 26 1219 143 H-67ACS1 175
1F1 129 AC -3085 27 1286 143 H-67ACS2 175 5D20 178
1F2 129 AC -3086 26 1300 143 H-68ACS1 174 5F03 179
1T1 130 AC -3087 27 1301 143 H-68ACS2 174 5F04 179
1T2 130 1306 143 H-70ACS1 173 5F13 180
1T3 130 Sylvania Mee. 13 09 143 H-70ACS3 173 5F29 190
1TC4 130 1-647-1 146 1322 143 H-70ACS4 173 5G09 182
1TP1 132 4009 150 1400 143 H -712P9 164 6D01 183
1T P2 132 4015 150 1512 143 H -713P9 164 6ET42Z1 188
1X2 134 4P05 157 1519 143 H-718T5A 167 6ET42Z2 188
1X3 134 4 P06 157 1600 143 H-719T5A 167 6GT40Z1 186
1X4 134 41'14 149 1701 143 H-720T5A 167 6GT4022 186
BK-1 139
T PM -11 140
TPM-12 140
TPM-13 140
VC -13 140
VCR -13 140
VC -14 140
VCR -14 140

4P15 149
4T09 150
4T15 150
50108,P 143
5011B,T 143
5012R,T,W 143
5013 144
5P16 147

1704 143
1708 143
1709 143
2300 147
2400 147
2500 147
2600 147
2700 147

H-725P6A 166
H-726P6A 166
H-727P6A 166
H-728P6A 166
H -737P7 168
H -738P7 168
H -748T5 163
H -749T5 163

7F03 184
7FT45Z1 185
50 186
XD500,+ 181
XD600,+ 179
100 188
475 185
E5120,+ 180

VC -16 140 5T10B,P 143 H -750T5 163 E514B,+ 179
PM -17 140 5T11B,T 143 Trav-ler H -753L5 163 G5160,+ 182
VC -17 140 5T12R,T,W 143 600300 158 H -755L5 163 SFD660 178
PM -18 140 5T13 144 60C301 158 H -756T5 169 D720C,P 183
VC -22 140 5T17 152 60C302 158 H -757T5 169 F7280,+ 184
VP -33 136 6F17 153 60C303 158 H -759T6 170 SFF2503T 190
RS -34P 135 6F18 154 600320 158 H -760T6 170 SFF2505T 190
VP -34 135 6T14 145 600321 158 H -771P6,+ 166 SFF2603 190
VP -36 137 7K10 155 600322 158 H -772P6,+ 166 SFF2605 190
DK-109 139 7K11 155 60C323 158 H -773P6,+ 166 SFF2606 190
DK-110 139 8F15 148 1130 158 H-F1010A 171 SFF2607 190
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