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Supreme 1961 TV Manual 

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. Your 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 
Practicaiiy tells you how to find 
each fault and make needed repair 
More pages, more diagrams, more 
service data per doliar of cost 

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 popuiar TV set. Heip- 
fui, 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 manurls have complete cir¬ 

cuits, needed alignment facts, printed boards, 
servicing hints, production changes, voltage 
charts, waveforms, and doubie-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 

The repair of any television 
net In really simple with 
Supreme TV service man¬ 
uals Kvery set Is covered 
in a practical manner that 
will simplify trouble-shoot , 
Injr and repair. This Is the I 
help you need to find tough j 
est faults In a Jiffy. Most S3 * 
TV volumes cover a whole 
year of service material 
New Television Servicing t 
Course will aid you In learn .* 
Ing TV Be wise, buy Su- 1 
preme Manuals only once (. 
each year Instead of spend | 
Injr dollars every week 

TELEVISION SERVICING COURSE 
\\ Let this new course help you in TV servicing 

1 \\ Amazing bargain compiete. only $3 full price for 
A all lessons Giant In size mammoth in scope 
\\ topics Just iike a $20o 00 correspondence course 

r __ V Lessons on picture faults, circuits, adjustments 
\ ——~ \ short-cuts. UHF alignment facts hints 

t antenna problems trouble-shooting test ▼ f 
i 39 equipment picture anaiysis Special only 

SIMPLIFIED RADIO SERVICING BY COMPARISON 
Fix any radio easily New. different COMPARISON method finds faults quicitly 
Covers every radio set—new and old models Introductory train- p* 
ing inciuded Simple picture suggestions tell you where to look 
for faults No testers needed for most jobs Expiains parts trans- ■ — 
istors etc Manual form large pages 8V2XII" Special price, only ■ 

fUvt.OftBfNoU*! 

I960 

RADIO 
diagrams, 

RADIO DIAGRAMS 
SUPREME Is vour besf source for all 
needed RADIO diagrams and service 
data, Covers everything from the most re¬ 
cent 1960 redios 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 stringinp, 
and helpful hints. Volumes are large in 
size. B' jxII Inches, about 190 pages. See 
coupon at right for a complete list of 
these popular radio service manuals. 

NO-RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL 

S [ Pw^r RAD,D | 
R lota ) Diagram Manuals i 
□ ™ atomy $2S0 
□ 1956 I each I 
□ 1955 Radio Manual, only $2 | 

R loco These annual j 
□ 1952 RADIO volumes ■ 
□ 1951 specially priced J 
□ 1950 at only $ ^sO I 
□ 1949 each “ | 

□ 1948 THIS GROUP I 
□ 1947 ONLY | 

□ 1926-1938 Manual, $2.50 I 
□ Simplified Servicing, $1.50 { 

Rush today TV manuals checked [x] below and 

Radio manuals at ieft Satisfaction guaranteed 

□ New 1961 TV Manual. $3. □ I960 TV, $3. 

□ Additional 1939 TV. $3. □ Early 1939 TV, $3. 

□ 1958 TV Manual $3. C Additional 1957 TV. $3. 

□ Early 1957 TV. $3. □ 1936 TV Manual. S3. 

□ Additional 1955 TV. $3. n Early 1955 TV. S3. 

□ 1954 TV. S3. □ 1933 TV, 53. □ 1952 TV. S3. 

□ 1951 TV, S3. □ 1937-58 RCA TV Manual Sl-SO 

□ New Television Servicing Course, complete S3. 

□ I am enclosing $ . Send postpaid 

□ Send COD I am enclosing $ 

Address: . 
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RUM 11 In All Sets 
Tb improve performance (tonal quality) at low 
volume level, resistors R1 and R2 vere changed 
from 100,000 ohms to one megohm, one-half-vatt. 

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 

CLOCK RADIO 

MODEL COLOR NAME CHASSIS 

Y3037 
Beige and 

White 

Sinclair 4N3 

Y3038 
Turquoise 

and 
White 

The tube complement, tube locations and etched wiring 

board of the 4N3 chassis, Is Identical to that of the 4E3A 

chassis- 

1400 KC. 1120 KC. 

Tube and Alignment Point 
Locations. 

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

12BE6 I2AV6 
CONVERTER AA /g\ DET.-AVC-AF AMP. 

50C5 
OUTPUT 
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Admiral 
CHASSIS 4L2B, MODELS 4L26B, 4L27B, 4L28B, 4L29B 

12BE6 12AV6 
(a) (5) DEI.-AVC-W AMP. 

50C5 

*u uhcitws m 
m. 
WLftt t hehiu s«c*i«. 

35W4 
RECTIFIER 

• IMF . IMF 
□ II A 

It JH —Ul# 

Schematic of 4L2B Chassis. 

After start of production of the 4L2B chassis, two com- The 4L2B chassis is a completely new design of t he very 
ponents were added to provide better shielding and better popular 4L2 and 4L2A chassis. 
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 
numb: r 65D10-154) was added from the center-tap of the <~~~i 
volume control (R3) to the etched foil ground. L1 i 

T T bf 
In some cases this capacitor was installed on the rear of LJ 

the board and in other cases it was added on component side ” .< 
of board on the Volume control terminals. i--- i—J1 

ADJUSTMENT® MAY .—. 

BE A GIMMICK <D) 
ON ANTENNA LODP. W 

Tube and Alignment Point 
Locations. 

-1 % 

+c» a k -« 

• r-~*-* 

o © 
e 35W4 e 

f 

I L -- 
Lf. 

Rear View of Etched Circuit Board, Used in 4L2B Chassis. 
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• 12AU6 © 
OC0NV 

O 

»-3 4, 

i——»— j 

f O O 

^ 12AV6 t 

_ C5_C6_C7J _CJ _CTA 

* 1—«VW-■ L^vW-J l-WW> • * 

ADMIRAL 

o 
© © 

_ 35W4 
“ RECTlFER 

°® O 

117 VOLTS 
60 Oi AC OR DC 

CHASSIS 4P3 

MODELS Y2993, Y2996, 
Y2998, and Y2999. 

Chassis 4P3A used in Clock 
Model Y3037A is identical 
except for clock. 

O 1 9 
5°c5 

OUTPUT 9 

°«° 

£> 
4SS KC. 

-<!> 

14E293 | output 

Rear View of Etched Circuit Board. Gray Area represents etched wiring; ALIGNMENT 1400 KC,^D)IS AN INSIDE 
black symbols and lines represent components and connections on opposite side. '—/ 

TURN ON LOOP ANTENNA (GIMMICK) 

12AU6 
CONVERTER 

~ _ 12AV6 
\§/ DETECTOR AF AMP, 

M2 
COUPLATE 

50C5 
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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. 

12BE6 12BA6 12AV6 50C5 

8 
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ADMIRAL CHASSIS 5S5 
MODELS Y3046 - Y3048 - Y3049 

12BE6 12BA6 12AV6 50C! 

VI 

r-“- 

<0> © -12 R 

DETECTOR-AVC-AF AMP 

V5 
ssr 

■- 

OUTPUT 

M3 V4 
-1 C WHITE 1- 

*SSKt. 
tTs// 

(f}|400*c. ^E^Ifc^OKC. 

Top View of Chassis Showing TmB« 
and Alignment Point Locations. 

NOTES: IF» 455KC 

ETCHED CBCUltCftHM 
»u voiuas win him vtvh 
m scan unit 

aucmciTots wws i* 
m «sisio«5 
MUSS OlHtlllSt SPECIFIES 

p© 

J *1 

/CIS A 

I- 

35W4 
RECTIFIER 

12AV6 I2BAC 

n/ne \ M 
socs 4 1 1* 

OO 
O O 
-12BE6:: © o 
\ o . 
R2Tv _ 

L Z7T--. 
. r! 

>2 
0 0 

O 3! W4 © 

©o© 

-P R11 
»-I-WvJ- 

1I7VAC 

'•O 
o o 

50C5 ^ 
C44 0 

M00 

•• 
12BA60 

OO 

Iti T 
izzx^cz: 
. I --r i ' 

0° 

£ - 

[.fc-ij 

- o 
12AV6 A 

o 

R«r View of Etched Circuit Board. Gray area ropratantt atchad wiring; 
Black symbol* and lino* represent components and connections an oppofita lida. 

12 
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ARA/TTD AT chassis sv 5, model Y3083 
/ \ I ) lvl I I \/\ I J 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.) 1 

• 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 
Totf Point W 

(Center Point of Cl 2) 10.7 MC Fully open A, B, C, and D 

2 Set trimmer! J end K one tarn from tight. Set adjustment screw (H) Vi inch above chattit. 

3 
Antenna. (Canter 
point of C2 through 
7S ohm resistor.) 

87.S MC 
Fully doted 

(set indicator dial 
on and mark) 

E, *F, and G 

108 MC 

108 MC 

108 MC 

Fully doted 

108 MC 

H, J, K and L 

Touch-up E 

Touch-up H, J and K 

Soma os stop 3 

Soma dt stop 3 

Soma at step 3 

a. Sot up equipment at in step 1 above. 

b. Remove ihort acrott L8 and adjuit M for maximum ouput. 

c. Adjuit N (R10, itorting from full clockwite potition) to the first point of maximum tound. 
Ute weakoit tignal pottibla. 

OPTIONAL METHOD FOR STEP 7 

a. Diiconnoct tignal generator from receiver. 

b. Remove wira jumper from acrott L8 (C30 to chassis ground). 

c. Tuna in a vary weak tignal, or reduce tignal level, until a itrong hitt it heard in the teund. 
(If nocattary coil up antenna in a ball or ihort antenna lead te chattit or both.) 

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

a. Adjuit N (R10) for maximum output and dearoit 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. 

•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, 

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. 

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. 

15 
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ARVIN RADIO MODELS 10R16 10R18 CODE 1.42202 

BOTTOM 

CIRCUIT FWfT 
DUMMY 

TO GENERATOR 
INPUT FOR.06 MiXT OUTPUT 

(0.4 VOLTS ACROSS VC) 
INPUT FOR .5 MATT OUTPUT 

(1.26 VOLTS ACROSS VC.) 

1 AT 
4SS KC 2000/“ V 5000/*. V 

2 DW AT 
4SS KC 60 ISO . 

9 SnNOARO LOOP 
AT K0O KC 200/ M SOO/tV/M 

VOLUME 
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 

Position 

of 

Variable 

F requency 

of 
i 

Generator 

Dummy 

Antenna 

Generator 

Output 

Connection 

1 

Trimmers Adjusted 

in Order Shown for 

Maximum Output 

Function 

of 

Trimmer 

455 Kc 

1670 Kc 

' 1400 Kc 

1000 Kc 

600 Kc 

.05 p 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. 

19 
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ARVIN MODELS 10R32 10R38 10R39 CHASSIS 1. 49801 

Position 

of 

Variable 

F requency 

of 

Generator 

Dummy 

Antenna 

Generator 

Output 

Connection 

Trimmers Adjusted 

in Order Shown for 

Maximum Output 

Function 

of 

Trimmer 

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, 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. 

20 
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ARVIN MODELS 30R12 30R18 CODE 1* 48102 

FM TUNER 

J' l.J. -L 

I20T8 (M 5&I 

MODELS 30R12 30R18 
V2 .-. 1*5 0 TI y3 - 

T'Jrogvl “asfel w ™ 
(M| 0 TI V3 i— 

18 ■ . 1)005 .009 

m i4tr 

*= "5 7 PC-2_|4 

I 5 5 V j J'OK Ja. 

66V 820 
—v-V\A 

_|«0^» 17 e lie 

z paxtoh 
canat rbquskt 

—T\—[czi-i-T-r5TWr 

_4J—lElW -0 * EXTERNAL CONNECTION TO PRINTED BOARD. | »— L 

VOLTAGES MEASURED TO 8- WITH A VTVM - 20%, NO SIGNAL TO. 1 |\ 

RESISTANCE VALUES ARE IN OHMS. K* 1,000 MEG 1,000,000 / Till SMALL X P. 

CAPACITANCE VALUES LESS THAN 0) ARE IN MICROFARADS (**»), \=> Jlj ABOVE AND 1 
AND VALUES OF (i) OR GREATER ARE IN MICROMICROFARAOS (*.#»♦>, ^“T] T'7 CRITBB W 

UNLESS OTHERWISE INDICATED. 

. no. 2 
ALIGNMENT PROCEDURE 

Detector and I. F. alignment ueing signal Generator and Oscilloscope. 

1. Connect FM Generator, High Side, to grid (pin l) of 12BA6 2nd 1, F, tube through 
.01 mfd. dummy. 

2. Set generator frequency to 10.7 Me. modulated either 60 cycles or 400 cycles, 
460 Kc sweep (240 Ke 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 synchronisation and set horisontal oscillator to 2X fre¬ 

quency of modulating voltage of generator. ()20 or 600 cycles) 

5. Tune FM to high end of band. 

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

7. Adjust ratio detector primary slug No. A2 (outer peak) for maximum vertical sweep 
of the scope pattern. 

6. Adjust ratio detector secondary slug No. A1 (outer peak) to center the cross-over 
point of the pattern. Pattern should look like Figure l, with the same amount of 
curve on both ends, and the cross-over point in the center. 

9. Adjust 1, 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 bs 

made for the greatest sweep which can be obtained and still have all four ends of 
the "X" pattern similar in sise 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 1. F. and detector circuits by varying the signal genera¬ 

tor frequency above and below the center frequency of 10.7 Me. If the receiver is 
perfectly aligned, two small "x" patterns of similar sise and shape will result, one 
on either side of the center frequency. See Figure 2. 

V6 V5 V2 V3 V4 

-4700 —*—4700 Tz 01 
1 HTCIO “X C7 _l.C8 

gmu- X PAXTKW 
ABOVE AND B1&0V 

CENTER PREQUzNCT fA6l 7m 

o o 

81 TOP 
A4 BOTTOM 

«£I1eAD 

R -snzn- 
W -ESEH- 

Qm 

BOTTOM VIEW 
OF FM TUNER 

TOP VIEW OF 
FM TUNER 

AI TOP 
A2 BOTTOM 

O -VI I 

a 
s 4 

- / TlVls 

M lf<C 

4 yuoucr 
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ARVIN RADIO MODELS 50R65 50R67 CODE 1.47001 
I2BE6 2 6 A6 12 A V6 50 05 

+ 47V + 105V 

I w 
M/V 

INTERLOCK 

OFF AUTO ON SLEEP 

1 d=j i c± c=5 1 

CLOCK 

/^•METAL chassis. 

a-EXTERNAL CONNECTIONS TO PRINTED BOARO. 

VOLTAGES MEASURED WITH A VT.V.M, 

RESISTANCE VALUES ARE IN OHMS. K*I.OOO, 
MEG - 1.000.000 . 
CAPACITANCE VALUES LESS THAN [11 ARE IN 
MICROFARADS ((if ), ANO VALUES OF (| ) OR 
GREATER ARE IN MICROMICROFARADS (mm* ). 
UNLESS OTHERWISE INDICATED. 

PHONO-( 1 AUXILLARY JLIL 
JACK |j. J-LoUTLET I I 

ALIGNMENT PROCEDURE ac interlock 

Position 

of 

Variable 

Frequency 

of 

Generator 

Dummy 

Antenna 

Generator 

Output 

Connection 

Trimmers Adjusted 

in Order Shown for 

Maximum Output 

Functions 

of 
Trimmer 

Open 455 ill Pin 7 12BE6 Al, A2, A3, A4 I.F. 

Open 1670 ■■■ * Test Loop A5 Oscillator 

1400 1400 * Test Loop A6 Antenna 

600 600 ■■ * Test Loop Check Point 

* Standard Hazeltine Test Loop Model 1150 or 3 turns of wire about 6" in dia¬ 

meter placed about one foot from thq 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. 

22 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

Arvin MODELS 60R47 A 60R49 CHASSIS 1.50401 
7R I TR 2 7R 3 7R 4 7R5 7R 7 

2NI94A 2N233A 2N233A 2NII0I 2NII0I 2NII0I 

[6.0 V. 

'• St© 17 
a [ 'A 

t-zp 
I _/l 

4 t 2 nm 

TUT! 

■IIIIIIIIHflflllllll 

IS! 

90 

2N233A _ 

CARICITANCC VALUES LESS THAN 1.0 ARC IN 
MICROFARAD* (Hi) ANO VALUES 9REATER THAN 
M> ARE IN MICRO*MICROFARADS (Hjlf ) EXCEPT 
WHERE NOTED. 

VOLTAGE READINGS TO COMMON GROUND ARE 
MEASURED WITH VACUUM TUBE WLTMETER 
UNOER NO SIGNAL CONDITIONS WITH TUNING 
CAPACITOR CLOSED ANO VOLUME CONTROL AT 
MAXIMUM CLOCKWISE ROTATION. 

RESISTANCE VALUES ARE IN OHMS: K>IODO. 

♦ 'COMMON GROUNO SYMBOL. 
B"EXTERNAL CONNECTION TO PRINTED CIRCUIT. 
TOTAL BATTERY CURRENT DRAIN UNOER NO 
SIGNAL COMHTIONS. 7 TO II MA. 

COLLECTOR -4o o4- EMITTER 

TRANSISTOR 

T 
LATOR COLOR DOT 
SlL I.F. TRANSFORMER 
(BOTTOM VIEWS) 



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

J ] 1— 
*' j mD t 4 - *d* size \ 
--* WV DiTrrBirc a 

2NI059 PC 7! 03 2NII0I 

i^(Lrv0|- 

<=[f)6 S 

I.F. *55 KC. 

(|§) L V — R7 

^C5A,B 
—-J II. 
2NH0 1 y 2N233A^V| R5 

^-cba.b 

2NI94A-- 
R2- 

C2-- 

1 1— iff ^-2N94 

— CH 

RJ— — R3 

IN295-"''''' ■—IN295 

I Cl 8 TOP RESISTANCE VALUES ARE IN OHMS;K'lOOO. 

j CAPACITANCE VALUES LESS THAN LO ARE IN MICROFARADS (Mf\, 
1 CIA BOTTOM s VALUES GREATER THAN LO ARE IN MICRO-MICROFARADSlM«fl 
I EXCEPT WHERE NOTED. 

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

*7 'COMMON GROUND SYMBOL. 

(•] 'EXTERNAL CONNECTION TO PRINTED CIRCUIT. 

ciamai tpqt SERIES INPUT FOR 

TEST POP.T FREQUENCY C4MCIT0R »«* 0UTPUT itsi WIWI rHEQwNCY TO GENERATOR 1U6V ACROSS 32A1 

OSCILLATOR 
COIL 

I.E TRANSFORMER BASE 
(BOTTOM VIEWS] 

SASE 

C3 / C7 / go \ 

I A3 J I A 2 I I A l 

CQLLECTQR-io ^pj-EMITTER 

TRANSISTOR 

459 KC 05 M.f 

455 KC .06 m/ 

455 KC .05 m/ 

s™sso 

900 MV 

30 MV 

5 M V 

200 M.V/M 

ARVIN MODELS 60R63 & 60R69 CHASSIS 1.50101 
60R73 & 60R79 

I.F.+55KC 

CAfWCITANCE VALUES LESS THAN 1.0 ARE IN 
MICROFARAOS (mF>, AM) VAtDES GREATER THAN 
1.0 ARE IN MlCRO-MiCROFARADS Iax*') 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 AT 
MAXIMUM CLOCKWISE ROTATION. 

RESISTANCE VALUES ARE IN OHMS; K-lOOO. 

S'>COMMON GROUND SYMBOL. 

SWNAL TEST 

TEST POINTS FREQUENCY TO GENERATOR 

RADIO BATTERY 

NEOA N5IS04 

Nn SW BASE 

1_o'' Q g) I COLLECTOR -E& EMITTE 

' *!H£ M A^S^^2 » 1 

TO PRMTEO CIRCUIT ^ I S 4 ®.EXTERNAL CONNECTION TO PWNTEO CIRCUIT A lT4 

TOTAL BATTERY CURRENT DRAIN UNDER NO OSCILLATOR COLOR DOT 
SIGNAL CONDITIONS, 5.5 TO T’MA. ' COIL I.F, TRANSFORMER 

(BOTTOM VIEWS) 

24 
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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 GENERATOR 

TO 

SIGNAL 

GENERATOR 
FREQUENCY 

TUNE RECEIVER TO 

ADJUST IN 
SEQUENCE 
FOR MAX. 

OUTPUT 

i 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 *E, 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 

I2DZ6 I2AD6 I2EK6 I2DS7 

W7. 

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 KC. 

TOTAL "A" DRAIN AT 12 V - 2.2 AMPS. 

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 CON¬ 
NECTED. IF ’TRANSISTOR IS REPLACED, 
ADJUST BIAS POTENTIOMETER (ILLUS. 73) 
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 

-A" LEAD TO 
HEATERS 

7/A 
cjooeeo I-\A/vVv- 

7/0 5 MEG 

1—vyv 
is MEG 

m 
□ OUTPUT TRANSFORMER WILL APPEAR 

SHORTED IF SHORTING TYPE SPEAKER 
SWITCH IS NOT HELD OPEN 

STUDEBAKER AC-2978—PRINTED CIRCUIT SHOWN IN HEAVY LINES. 
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VOLUME R-21, MOST-OFTEN SERVICING INFORMATION 

BUICK MODEL 980051 

VOLTAGES MEASURED TERMINAL TO CHASSIS 
WITH A VTVM - NO SIGNAL ANO '2.0 VOLTS 
AT ILLUS. SO. 

OSCILLATOR GRID VOLTAGE TAKEN 
WITH SET TUNED TO IOOOKC. 

TOTAL "A" DRAIN AT 12V. - 2.2 AMPS. 

TOLERANCE ON VOLTAGES ±10% 

* - INDICATES LEAD FROM TUNER COIL ASSY. 

**-8EF0RE MEASURING TRANSISTOR VOLTAGES ^ 
THE SHORTING TYPE SPEAKER SOCKET 
MUST 8E OPENED AND A 4 OHM SPEAKER 
CONNECTED. IF TRANSISTOR IS REPLACED, 
ADJUST 8IAS POTENTIOMETER (ILLUS.73) 
TO OBTAIN PROPER COLLECTOR VOLTAGE 
WITH 12 VOLTS INPUT TO RADIO. 

"f“ - ILLUS 59 IS A FUSE RESISTOR FOR 3 
THE TRANSISTOR. 

A-THIS PART WILL NOT APPEAR IN ALL 
RADIOS. 

"A" LEAD TO 
HEATERS 

PRINTED CIRCUIT SHOWN IN HEAVY LINES 



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

I2DZ6 
R. F. AMR 

I2AD6 
OSC-MOO 

I2CK6 
I.F. AMP. 

HOC 
.. TOI* VIEW 

I2DS7 
DET.-AUD. 

liil 

m 

A...J L...JTJ 
r®. m fS 

80 
.00002* «0K grI 

\7IA 1 TOOOU 

DO-not present in all radios. 

VOLTAGES MEASURED TERMINAL TO CHASSIS 72 
WITH A VTVM - NO SIGNAL AND 12.0 VOLTS >4. 
AT ILLUS. 29. f ^ 

OSCILLATOR GRID VOLTAGE TAKEN 
WITH SET TUNED TO 1000 KC. 

TOTAL "A” DRAIN AT 12 V. -22. AMpS. &?. 

TOLERANCE ON VOLTAGES ± 10% 
21 

* - INDICATES LEAD FROM TUNER COIL ASS'Y. y 

* * —8EF0RE MEASURING TRANSISTOR VOLTAGES, 

THE SHORTING TYPE SPEAKER SOCKET 
must be Opened and a a ohm speaker 
connected, if transistor is replaced, 
ADJUST BIAS POTENTIOMETER (ILLUS. 73) 
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. 

C47A YCLLOfc 

DS50I 
. OUTPUT A 

If g to “a" 1 
SUPPLY ON 

\A 470R.33 ) 
OHM ^ 

_0aJ4j|_730_ 

LTi_n 

I Q - OUTPUT TRANSFORMER WILL APPEAR 
SHORTED IF SHORTING TYPE SPEAKER 

- SWITCH IS NOT HELO OPEN. 

CHEVROLET 988276—PRINTED CIRCUIT SHOWN IN HEAVY LINES, 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

Net m -l 

L1J. 
50 <470 K 

*#T000330 

-r 

VOLTAGES MEASURED TERMINAL TO CHASSIS WITH 
A VTYM-NO SIGNAL AND 12JO VOLTS AT ILLUS. 28. 

OSCILLATOR GRID VOLTAGE TAKEN 
WITH SET TUNED TO 1000 KC. 

TOTAL "A” DRAIN AT I2V.-IA AMPS. / 
TOLERANCE ON VOLTAGES ±10% 72 \ 

♦-INDICATES LEAD-FROM TUNER COIL ASS'Y. 

♦♦-BEFORE MEASURING TRANSISTOR VOLTAGES. 
THE SHORTING TYPE SPEAKER SOCKET 5 
MUST BE OPENED AND A 4 OHM SPEAKER 
CONNECTS). IF TRANSISTOR IS REPLACED. 
ADJUST BIAS POTENTIOMETER tILLUS. 73) 
TO OBTAIN PROPER COLLECTOR VOLTAGE 
WITH 12 VOLTS INPUT TO RADIO. 28- 

+- ILLUS. SS IS A FUSE RESISTOR FOR THE 55 
TRANSISTOR. SERVICE WITH EXACT RE¬ 
PLACEMENT. 

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

12 VOLT HEATERS 

DS-503 

%, % \ 
|850 .000220 

i Pi 
/ 56 <150 
nii 2 v. > 

A-ILLUS. 22 IS USED WHEN ILLUS. 47 IS 
150 OHMS. 

BUICK 980132—PRINTED CIRCUIT SHOWN IN HEAVY LINES 
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NEEDED 1961 RADIO SERVICING INFORMATION 

12026 TUBE VIEW I2AD6 
R F, AMP OSC - MOD. 

DS 22 

TOP VIEW 

I2DS7 
t F AMP DET-AUD. 



VOLUME R-21, 1961 RADIO 

CHEVROLET MODEL 988413 

Alignment in Table 4, Page 38 

Mm.egmii 

siiBji 

I20Z6 

!r?£ 

VINDICATES LEAD FROM TUNER COIL ASST. *— 

A-1MS CAPACITOR WILL NOT APPEAR IN ALL T 
RADIOS. (USED WHEN ILLUS. 38 IS 150 OHMSI I 

VOLTAGES MEASURED TERMINAL TO CHASSIS L* 
WITH A VTVM-NO SIGNAL AND 12.0 VOLTS \5ZC 
AT ULUS. 22. 

OSCILLATOR GRID VOLTAGE TAKEN 1 ' 
WITH SET TUNED TO 1000 KC. __ 

TOTAL "A“ DRAIN AT 12V. -1A AMPS. gt P 

TOLERANCE ON VOLTAGES ± 10% « 
**-KFORE MEASURING TRANSISTOR VOLTAGES. 

THE SHORTING TYPE SPEAKER SOCKET 
MUSTKOPENB3 AMD A 4. OHM, SPEAKER ,,J 
UJWNH.IEIL. IF TRANSISTOR IS REPLACED, 
ADJUST BAS POTB4TIOMETER I ILLUS. 511 TO + I8V. 
TO OBTAIN PROPER COLLECTOR VOLTAGE 

a VQUS INPUT TO RADIO. BL0CK 



Voltages measured terminal to chassis with a 
VTVM—No signal and 12.0 volts at fllus. 34 «— 

Oscillator grid voltage taken I 
with set tuned to 1000 KC. g 

Total “A” drain at 12V. - 2.2 amps. k 
Tolerance on voltages ± 10% 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, jjj 
if transistor is replaced, adjust bias poten¬ 
tiometer (fllus. 73) to obtain proper col- 1 ^ 
lector voltage with 12 volts input to radio. - 

(—Illus. 60 is a fuse resistor for the tran¬ 
sistor. Service with exact replacement. 11 % 

CHEVROLET 088414 
TO FUSE TO 
BLOCK HEATERS 

.33 - « 
PRINTED CIRCUIT SHOWN IN HEAVY LINES. 
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VOLUME R-21, MOST-OFTEN SERVICING INFORMATION 

DELCO 

CHEVROLET CORVAIR 988468 

Alignment in Table 1, Page 38 

BOTTOM VIEW 

T I fcl U 
TUBE VIEW 

Dll 

liiiiiimll 

[3i 

oil 

[ill 

m 

i 

Voltages measured terminal to chassis with a 
VTVM—No signal and 12.0 volts at Ulus. 27 
1 Oscillator grid voltage taken 
I with set tuned to 1000 KC. 
:9 Total “A” drain at 12V. - 1.6 amps, 
f Tolerance on voltages ± 10% 
>•—Indicates lead from tuner coil ass’y- 

f—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 (Ulus. 58) to obtain proper col- 

: lector voltage with 12 volts input to radio, 
fj—Ulus. 49 is a fuse resistor for the tran¬ 

sistor. Service with exact replacement. 

CHEVROLET CORVAIR 988468 

DS903 
OUTPUT 

warn 

Tn TO 
FUSE BLOCK HEATERS 

.33-«- ^ 

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

OLDSMOBILE MODEL 989392 

Alignment in Table 2, Page 38 

.. 

L_ 

<TUK VICWl 

H- 

TUBE VIEW 

I2DZ6 
R.F. AMP. 

I2AD6 
OSC-MOO 

s 48 e c 
5C 

3 1 17 ll c 
ann 57 

gga be 

I 25 I 

I2EK6 
I, F AMP. 

PARTS VIEW I2DS7 
AUD.-DET 

ts; 

7ZJ 

A. 58 

p———-WA^- 
J 39 MEG 

EH 

<5> 

-vw* 
3.3 MEG. 

Jg" 
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 12V.-2.4 AMPS. 

TOLERANCE ON VOLTAGES ± 10V. 

COLLECTOR CURRENT tic) 1050 M.A. 

★ -INDICATES LEAD FROM TUNER COIL ASS'Y. 

★★-BEFORE MEASURING TRANSISTOR VOLTAGES, 
THE SHORTING TYPE SPEAKER SOCKET 
MUST 8E OPENED AND A 4 OHM SPEAKER 
CONNECTED. IF TRANSISTOR IS REPLACED. 
ADJUST 8IAS POTENTIOMETER IILLUS. 67) 
TO OBTAIN PROPER COLLECTOR VOLTAGE 
WITH 12 VOLTS INPUT TO'RADIO. 

+-ILLUS. 57 IS A FUSE RESISTOR FOR THETRANSISTOR. 
SERVICE WITH EXACT«EPLACEMENT. 

A-WILL NOT APPEAR IN ALL RADIOS 

A A-.33 OHM MUST BE USED WHEN ILLUS. 34 IS NOT 
PRESENT. 

■<0> 

© 

l L 
48 3.9 MEG 

820K 

~\ 00000 

m 

1% 
|400 

■03) *6% 

MA" TO 
LEAD HEATERS 

'LIJ 

L iT2 
m m, 

_^."li_j 
isiooo 

OLDSMOBILE 989392-PRINTED CIRCUIT SHOWN IN HEAVY LINES 

36 



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

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. 
Transistor collector current—1 amp.. 
Tolerance on voltages ± 10% ' 

*—Indicates lead from tuner coil ass’y- 
**—-Before measuring transistor voltages, the 

shorting-type speaker socket must be 
opened arid a 4 ohm speaker connected, if 
transistor is replaced, adjust hias potenti¬ 
ometer (Illus. 73) to obtain proper collec¬ 
tor voltage with 12 volts input to radio. 

1—Ulus. 59 is a fuse resistor for the transistor. 
Service with exact replacement. 

PONTIAC 989693—PRINTED CIRCUIT SHOWN IN HEAVY LINES. 



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

DELCO Alignment Procedure for Various 1961 Auto Radios 

f Output Meter Connections-------Across Voice Coil 

Generator Return______---To Receiver Chassis 

Dummy Antenna _____In Series With Generator 

Volume Control Position___Maximum Volume 

Generator Output_:_____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 
SEQUENCE 
FOR MAX 
OUTPUT 

l 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. ’j 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 1100 KC Signal Generator Signal L"" 

TABLE 2, Alignment for Oldsmobile 989392 and Pontiac Model 989693 

STEPS 

SERIES CAPACITOR 

OR 
DUMMY ANTENNA 

CONNECT 

SIGNAL GENERATOR 

TO 

SIGNAL 

GENERATOR 

FREQUENCY 

TUNE RECEIVER TO 

ADJUST IN 
SEQUENCE 
FOR MAX. 

OUTPUT 

l 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 *E, 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 
SEQUENCE 
FOR MAX. 

OUTPUT 

l 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 
SEQUENCE 
FOR MAX. 
OUTPUT 

l 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 15A" 
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. 

***L 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 1^61 RADIO SERVICING INFORMATION 

EMERSON RADIO Model 933B, Chassis a22BtS4.’i® 

118 VOLTS 
AC ONLY 

(60 CPS) 

V-1 
25L6 6T 

RE CORO 
PLAYE R 

ON VOLUME 
CONTROL 

SW-1 

STOP AT 
37.8 K 

¥ t 

31 .113 V 

c:>* 
R-1>- SI 

. -SP0.*^ ' .02V> 
106 V 

A* VOLUME 460K1 2 3 4 
R-3 
25 K 

C.r 1 
Wilt 

RESISTORS IN OHMS 
ANO 1/2 WATT, 
CAPACITORS IN MFO'S, 
UNLESS OTHERWISE 
NOTEO. 

* REFER TO CONDI¬ 
TIONS FOR VOLTAGE 
S RESISTANCE 
READINGS (BELOW). 

SE-1 
RECTFIER 

EMERSON RADIO Model 935B, Chassis 
v-i 

REFER TO CONDITIONS FOR 
VOLTAGE AND RESISTANCE 
REAOINGS (BELOW). 

RECORD p,c 
CHANGER H| 

TURNTABLE j 

120548B 

115 VOLTS 
AC ONLY 

(60 CPS) 
AUTOMATIC 

ON-OFF 
SWITCH 

3WKS / 
riy 

cnz 
R- 1 
500K<*“ — OV ’ 

jzz-] 106V 
y^r-1 A600K 

VOLUME 460K 
R-3 
25 K 1 vf 

TONE 

.047 
, 3V 

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

MINUS LEAD 

U SE-1 
k RECTIFIER 

CONDITIONS FOR VOLTAGE AND RESISTANCE READINGS 

1. Voltoges indicated are positive d.c., resistonees in ohms, unless 

otherwise indicated. 

2. Measurements mode with voltohmyst or equivalent. 

3. All measurements token from pin to B minus unless otherwise 

indicated. 

4. Voltage measurements token with: 

a) Line voltage maintained at 115 volts o.c. 
b) Volume control set for maximum volume. 

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 mokes possible a 

variation of ± 15% in voltage and resistance reodings, 

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

8. Resistances marked with * vary due to capacitor chorge. 

Allow about 30 seconds for meter to settle* 

EMERSON RADIO Model 937B, Chassis 120558B 

DISASSEMBLY INSTRUCTIONS 

1. Remove 2 Phillips head serews used to secure record 
changer to cabinet. 

2* Lift changer and cardboard mounting escutcheon up 
and tilt backwards. Do not disconnect ony leods. 

3. Remove both volume control knobs from cabinet front. 
4* Disconnect leods for both the left and right channel 

loudspeakers from their respective output tronsformers. __ 
NOTE: Care should be taken to mark all speaker F 
leads before disassembly to insure their proper con* *— 
nection during re*a$$embly. * , 

5. Remove two polnuts used to secure chassis to cabi* £ ! 
net and free line cord from fishpaper harness stapled *“ L 
to cobinet. I— 
Slide chassis to rear and lift both record changer and 

^chassis from cabinet. 
7«<Re*a$$emble in reverse order ' 

P-l X 
911*1* ' CHASSIS (UNECORM 2 

11SVAC ONLY * 
60 CPS a 

± * B- INtV*RID SI SNORTED 
• TO CHASMS) ■ Q B*° 

RESISTORS IN OHMS IK• 1000) AND^ WATT T ) 0 

UNLESS NOTIP. “ *- 
CAPACITORS IN, MICRO FARAOS . . , .Ht 

RIGHT 
CHANNEL 

>R-I 
VOLUME I 2MEG 

[OSH 
LEFT 

CHANNEL 

{TURNTASII 

gT5%.tiLLpW_^ 
WjSS" I 

3V -L 

NOTH CORRECT PHASING 
OF SPEAKERS MUSTS! 
FOR OETAILS REFER 1. _ 
PHASING ON PAGE I. 

41 



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

EMERSON RADIO Model 938B, Chassis 120559B 

MODEL: 938-B 

CHASSIS 120559-B 

' CERAMIC CAPACITORS. CAPACITY ON 
MICRO-MICROFARADS 

; TUBULAR CAPACITORS, CAPACITY IN 
NICROFARAOS 
RESISTORS IN OHMS IK-IOOO OHMS' 

AUDIO AMP 
V1(AH?AXT 

S-l P-l 

Voltage measurements token with: 
A) Line voltage maintained at 115 volts A.C 

B) Loudness control set for minimum volume, 

C) Record changer in "off" position. 

T57TOTOT0T©: 

m pH 

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

MODEL 944-B 

CH-120522-B (AUDIO) 

CH-120523-B (TUNER) ‘Emerson Radio 
Model 944B, using Audio 120522B and Tuner 120523B, 
has essential information on this page and the next page 
adjacent at right. Model 914B, using Tuner 120482B 
and Audio 120483B, is very similar to this combination. 
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VOLUME R-21. MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

3*vc. 

CORONADO MODEL RA 48-8182A 
ALIGNMENT PHOdDUg CHART 

STEP 
CONNECT HIGH SIDE OF 

SIGNAL GENERATOR 
TO- 

SET SK3NAL 
GENERATOR 

TO- 

TURN RECEIVER DIAL 
TO- 

ADJUST THE FOLLOWING ROR MAXIMUM OUTPUT 
(KEEP SIGNAL FROM SK5NAL GENERATOR 

AS LOW AS POSSIBLE) 

1 

ANTENNA SECTION 
TUNWG CONDENSER M 

SERIES WITH .1 MFD OONQ 
433 NC. 

FULL 
CLOCKWISE POSmON 

(CONDENSER PLATES 
FULU OPEN) 

BOTTOM B TOP OF T4 

IN SAME OROER 
(I F TRANSFORMER) 

2 1630 KC C410SCILLATOR TRIMMER) 

3 USE RADIATED 
SIGNAL 

©00 KC MAXIMUM SIGNAL 
APPROX 1300 KC C2(ANTENNA TRIMMER) 

4 REPEAT STEPS 2 AND 3 | 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

ECTRIC 
RADIO 
MODEL 
T-IOOA 

milar except for clock) 
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ELECTRIC 
Radio Models T145A, T146A 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

®l— 

GENERAL fgiELECTRIC 
MODELS T165A, T166A 
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VOLUME R-21 MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

GENERAL ELECTRIC Models P790A.B, P791A, B 

BOTTOM VIEWS 

I *2V ( 

r' 
1C7 
~r.o: 

i 

NOTES, 

-1—n • •*) 
ADJUST FOR C BE 
MAX. AT 1400 
KC WHILE 
ROCK NG 

OSCILLATOR COIL 

I.F. transformers 

E - EMITTER *3 

B - BASE 

C - COLLECTOR 

ADJUST FOR MAX. 
AT 580KC WHILE 

-ROCKING GANG 

[PEAK AT 'J55kC| 

1. UNLES OTHERWISE NOTEO.* 
CAPACITORS MORE THAN I s=MMF 
CAPACITORS LESS THAN l~MF 
RESISTORS ARE (/2 WATT « K =1000 

2. V0LTAGE t 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 CD ARE FOR PNP 
TRANSISTORS IN TR5 < TR6. 

5. CI4 =.02MFD, RI8 IS REPLACED By 
jumper with dynamic speaker. 
CI4 = IMFD,RI8 IS IK WITH MAGNETIC 
SPEAKER. 

STEP 3/ STFPP \ STEP I 

' 1 \ 

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

7FOR NPN TRANSISTORS IN TR5 « TR6 
A. JUMPER A TO B 
B. JUMPER C TO D 

8,FOR PNP TRANSISTORS IN TR5*TR6 
A. JUMPER A TO D 
B. JUMPER BTOC 

9RESISTANCE ACROSS OUTPUT 
TRANSFORMER IS 45-rv WITH 
Dynamic speaker, reading 
WITH MAGNETIC SPEAKER IS 
85^ 

6-10 MA 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

Radio Models P807B and P808B 

(See preceding page for A version) GENERAL ELECTRIC 

2 2 CO 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

Exact material for Model RP1100A, 
Models RP1127A, RP1128A are similar 

RIGHT CHANNEL 

GREEN TONE 

BLACK 

left channel 

(SWITCH ON REAR OF 
TO REMOVE TURNTABLE 

1. Remove the turntable retaining ring lo¬ 

cated on the Bpindie. 

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. 

8. With the right hand, remove the three 

screws holding motor to the mounting 

frame. Remove the motor. 

MOTOR 

MOTOR FRAME 
V3 
50 DC 4 

UNLESS OTHERWISE NOTED 

CAPACITORS MORE THAN l*MMF 

CAPACITORS LESS THAN l»MF 

RESISTORS K-1000 

RESISTORS M« 1,000,000 

DC VOLTAGES AT 120 V LINE TO B- 

W/20.000A/V0LT METER 

ARROWS INOICATE CLOCKWISE ROTATION 

TO PHASE SPEAKERS 
PLACE A ONE AND ONE HALF (l±-V) VOLT 

BATTERY ACROSS THE VOICE COIL WHEN 

THE SPEAKER CONE MOVES OUT, AWAY FROM 

THE MAGNET, THE POSITIVE TERMKAL ON 
THE BATTERY IS THE PLUS SIDE OF THE 

VOICE COIL AS trCICATED ON SCHEMATIC 

TO TO Tl TO T2 
C4C PRIMARY PRIMARY 

BOARD LAYOUT 

DENOTES 
CHANGER 

FRAME TO MOTOR FRAME 

TO MOTOR 
TO 

C4 GRND 

RIA 

wyvv-i 

\vyvv 

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

PHONO 

MODEL 

P— 111 2 A 
GENERAL ELECTRIC 

LOUDSPEAKER 

CONTAINED 

UNLESS OTHERWISE DENOTE 0 

CAPACITORS MORE THAN I • HHF 
CAPACITORS LESS THAN I • MF 
RESISTORS - K • 1.000 

- M» QOO 000 
DC VOLTAGES AT ilTV LINE TO S- 
W/20,000 iX/VOLT METER 

Open cabinet lid. 

Remove the screws holding vent panel 

board and interlock. 

Remove vent panel.board. (Interlock 

is automatically disconnected.) 
Remove three screws on cabinet brace 

above speaker. 

Lift out grille (with all electronic 

components) and place down in front 

of cabinet carefully. 

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 orv 

TO REMOVE AMPLIFIER CHASSIS 

Follow steps 1 thru 3 as above. 

Remove vo.lume and tone knobs. 

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.) 

RECT. 

to sw a 
MOTOR 

TO CARTRIDGE 

COMPONENT LOCATIONS - BOTTOM VIEW - RP-IIIOA 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

ANT RECEPT 

AUTO RADIO 

MODEL 

MOTOROLA 13M A 

AMERICAN MOTORS 

8990832 

12AE6A 

DET-AVC-AF AMP 
ZN573 

DRIVER 

NOTES. 

CAPACITORS-Unless otherwise specified 
decimal values in MF all others In MMF. 

VOLTAGES-Measured Iron point Indicated 

to chassis. ± 'W No signal Input 

INPUT VOLTAGE MV DC 

TUNING RANGE - 540 KC to 1610 KC 
IF - 26?.5 KC 

CAUTION 

-A" LEAD MUST BE CONNECTED TO POSITIVE (+1 SIDE Of 

POWER SU PPLY RAOI0 Wl LL NOT OPERATE ANO DAMAGE 
TO COMPONENTS WILL RESULT IF CONNECTED OTHERWISE.; 

ON-CEF 5W 
<0* VOL CQKT) 

ALIGNMENT POINTS LOCATION DETAIL 66 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

MODEL 

MOTOROLA MOTOROLA 13MAM 

AMERICAN MOTORS 8990831 

C5 C6 R2 C7 C3 12AD6 T1 C8 12BL6 R7 T2 R6 C9 12AE6A L3 R12 C13 Rll R16 
CONV \ \ IF AMP DET-AVC-AF AMP , 

' '/WAn 

PARTS 

LOCATION 
m 

5MAW 

IT, 2N573 
K^DRIVER 

4 

r,^u 

79 "A 

C2 R1 R3 R5 R4 C4 R8 R15 

I SPKR, 
I CONN 

- 2N176 
PWR AMP 

BASE 

LVITTEP^V ql ECTOR 

BASE-*^^ 

TRANSISTOR CONN 

^ r ii i A 

C9if IQQ 

1 ' TZ '* 

r~t rii 

IZAE6A 

DET-AVC AF AMP 

ts 
I NOW 

+L 
=3> ‘Toomf 

2ND IF 262.5 KC 
top(D2)bot 

1ST IF 262.5 KC 
top(3XDbot 

OSC TRIM 
1610 KC (D 

"A-LEAD + 

14V DC 
I ON-OfF SW 

(ON VOL CONT) 
I SPARK 
I_plate: 

12/ “7 

1020 KC© ©1020 KC 
OSC CORE ANT CORE 

FRONT VIEW (WITH DIAL SCALE & BACKGROUND REMOVED) 

ALIGNMENT POINTS LOCATION DETAIL 57 

12 3 4 5 6 

LI 4 L2 CONNECTION DETAIL 

I \ \ \ CAPACITORS-Unless otherwise specified 

“ 1 1 decimal values In MF, all others In MMF 

1200 KC© ant VOLTAGES-Measured from point Indicated 

■ iit tdi ia DtrFDT tochassis. ± 10% No signal Input. 
ANT TRIM KtLtHI INPUT volTAC£ HV Dc 

TUNING RANGE - 540 KC so 1610KC 

BACK VIEW IF- 262 5 KC 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

MOTOROLA 

KS, ±Vj 

IKS 

l| CONN T2 CONN 

ons 

unlei* othtrwiie tpec ilied. 
VOITAGES Mrfrom point in6K-jl«l lo rhiiSit with 

* VIVM. No Mjfijl snpol Tckrance+KB 
INPUT VOLTAGE MV DC 
TUNING RANGE HO KC lo 1610 KC. -v 

CAUTION 

A HAD MUST BE CONNECTED TO POSITIVE HI S IDE Of 
POWER SUPPLY RADIO Will NOT OPERATE AND DAMAGE 
10 COMPONENT WIU RESUlT IF CONNECTED OTHERWISE 

IffREO 26? 5 KC 

(7) ANT TRIM 

\ 1610 KC s } TOP {TUBE SI DEI @ TOP (TUBE SIDE) 

J BOT (WIRING SIDE) © BOT (WIRING SIDE) 
r 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

MN530RZN65; 
kTRANSISTOF 
■■DRIVER 

AUTO RADIO 

MODEL 

CRA60X 

DFMVC-Af 

OSC TRIM 

ng 

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

MOTOROLA 
auto radio 

MODEL 
OEA60X 

ANT CORE (10). 
1200 KC 

OSC CORE (8) 
1200 KC 

JO 
a 

-fFo Jjua 
In 

CAPACITORS • Decimal values in ME. all others m MMF 
unless otherwise specified. 

VOU/GfS - Measured (mm point indicated to rhajsis with 
aVTVM. No signal input. Tolerance +10%. 

INPUT VOLTAGF - 14V DC. 
TUNING RANGE - 540 KC to 1610 KC. 
IF FREQ. - «2.5 KC. 

BO 

7) 1610 KC 
ANT TRIM 

5) 1610 KC 
OSC TRIM 

O TOP 1ST IF 
T) BOT 262.5 KC 

£0 TOP 2ND IF 
(3) BOT 262.5 KC 

ALIGNMENT LOCATION DETAIL 

"A" LEAD MUST BE CONNECTED TO POSITIVE (+> SIDE Of 
POSHER SUPPLY. RADIO WIU. NOT OPERATE AND DAMAGE 
TO COMPONENTS WILL RESULT IF CONNECTED OTHERWISE. 

BASE 

EMITTER COLLECTOR 
500MF 

BASE 

TRANSISTOR CONN 

TYPE - Automotive type superheterodyne receiver designed 

for custom installation in the I960 Oldsmobile cars. 

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¬ 

utes. 
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 A 4 for remaining pushbuttons 

SERVICE NOTES 
1. RADIO POLARITY - WHEN SERVICING THIS RECEIV¬ 

ER,'^THF’WA,nLEADMUST BE CONNECTED TO THE POS¬ 

ITIVE SIDE OF THE POWER SOURCE. IF CONNECTED 
OTHERWISE, RECEIVER WILL NOT OPERATE AND DAM¬ 

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. 

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 A 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. 1 1M490487) 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 
soldering operation. 

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 orde r 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 

MODEL 

CTM61X 
CTM61XA 

©RFTRIM 
1610 KC ( 
(WIRING SIDE! 

Automotive type superheterodyne receiver! 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. 

Dose TRIM 
1610 KC 
(WIRING SIDE! 

ALIGNMENT LOCATION DETAIL 

2N176 C9 F4 12AD6 C6 R3 2BL6 R2 Cl 

m‘V£/h/,r/z V"// 

CO«L 
TUNING- 
CORE 

1/16** 
THICK 
WOOD 
STRIP 

PARTS I/vJATION 

CORE ALIGNMENT TOOL DETAIL 

SPKR SOCKET 

ADJUST FOR 440MA 

CAPACITORS UNLESS OTHERWISE SPECIFIED. INPUT VOLTAGE UV DC 
DECIMAL VALUES IN ME ALL OTHERS IN MMF TUNING RANGE HO KC TO 16)0 KC 
VOLTAGES - MEASURED FROM POINT INDICATED IP FREQ KC 
TO CHASSIS WITH A VTVM. ±1W NO SIGNAL IN. 
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TRANSISTOR 

'COLLECTOR 
POLARITY 

REVERSING 
SOCKET 

(COLLECTOR 

TRANSISTOR CONN 
<»OT VIE* 

MOTOROLA 

U U4 U COWCCTION DETAIL 

POLARITY REVERSING 
PLUG POSITIONS 
. nui vjie) . 

CAPACITORS OecimaT-.kalues in ME all others In MMe 
unless otherwise specified. 

VOLTAGES Measured iron point indicated to chassis with 
• VTVM. No signal input +10% 

INPUT VOLTAGE ld.OV DC 
ruNINC RANGE S35 KC to 1605 KC 
IF FRfQ. 2t2.5 KC. 

4r - indicates ISOLATED NEGATIVE LINE 

CAUTION 

BEFORE CONNECTING 'A" LEAD, BATTERY POLARITY SHOULD BE 
CHECKED AND POLARITY REVERSINC PLUG SHOULD BE CHANGED 
CORRESPOND(lNGLY OTHERWISE SET WILL NOT OPERATE AND 
DAMAGE TO COMPONENTS WILL RESULT 

Ay INDICATES CHASSIS AND HOUSING 
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VOLUME R-21, MOST-OFTEN-NEEPEP 1961 RADIO SERVICING INFORMATION 

MOTOROLA INC. M0DELS 

Schematic diagram for some models and other service 
material on the next page, adjacent at right. 

12AE6A 
DET AVC-AF AMP 

MODELS 

MoPar 

109 309 
111 311 
113 314L 
114 314V 

i 

Li P47 
L3 

©3 + 
C5B _ tc6 

I 
360 " r s 115 
N0M L 4 i 

I = = 1; f 

L__ _) 1 

£4 

USnO. 

Capacitors - Decimal values in ME All others in « 

MMF unless otherwise specified ^ 
Voltages Measured Irom point indicated to 

chassis with a VTVf^ +10*. No signal input 

Input Voltage 3.2V OC 

Tuning Range 540to 1610KC. W.r 
IF-262.5 KC. to^top_ 

1 2 3 4 5 6 7 2 

CUD LUC 

1 I 5 | 2 

4 1 13 

It 12 

4 AJJ* 3 

A]+ q| + 
=rC!2B =T=Ct2C 

200MF 700ME 

CAUTION 

•A " LEAD MUST BE CONNECTED TO POSITIVE 1+1 S IDE 

Of POWER SUPPLY RADIO WILL NOT OPERATE AND DAMAGE 

TO COMPONENTS WILL RESULT IF CONNECTED OTHERWISE. 

PLATED PANEL WIRING LEGEND 

■ - B 4-^-FlLAACNT T = AVC 

SCHEMATIC DIAGRAM MODELS 109,111,113,114 
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NOTES. 1- 

Capacitors Decimal values irr MF. All others in 

MMF unless otherwise specified 
Voltages Measured Irom point indicated to 

chassis with a VTVfd +10%. No signal input. 
Input Voltage - 13.2V DC 
Tuning Range 540 to 1618 KC. 
JF 262.5 KC. 

sMtop Top'i-5 top \l3top14 

‘il rafel 

PHONO I juvpkji 
SOCKEil ( lug vie» 

PLATEO PANEL WIRING LEGENO 

■ rDf —-FILAACNT r RfAVC 

rr-iF, convavc 

6U D + ON-OFF M I T 
=£C15A iCl58 , SW C16-L -i-Ci/ 
poow Jsoohf <»«y. Jkjh 

"A" If AD MUST BE CONKCTED TO POS17IVE ffl SIDE 
■LU..KT OF POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE 
J TO COMPONENTS W HI RESUL7 IF CONNECTED DTHERWISE. 

EMITTER\_7cOUfCroi 
2N176 2N573 

TRANSISTOR CONfCC7IONS 
<LOC VICTJ 

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

MODELS 

A3 B, N 

CHASSIS 

HS-746 

R1 12BE6 L2 C3 CIO 12BA6 \\ T3 
\ CONV I \ \ IF AMP \\ \ 

12AV6 
DET-AVC-AF AMP/ 

INTERLOCK R12 
PLUG 

CONTACTS 

SUPPORT 
BRACKET ALIGNMENT POINTS AND PARTS LOCATIONS 

b 
1400 KC 455 KC \ 455 KC 

OSC TRIM TOP (3) \ TOP Q 
1620 KC BOT 0 BOT © 

ALIGNMENT 

Use an eolation ran former between the power line and the receiver. If not ava lable. connect low s.de of venerator to B- 
through a . 1 mf capacitor. Connect a low range output meter across speaker voice coil and set volume control to max mum. 
Attenuate generator output to maintain .4 volts on output meter to prevent overloading the receiver. 

STEP 
GENERATOR 

CONNEC TION 

GENERATOR 

FRECUENCY 
(400 cycle mod) GANG SETTING ADJUST REMARKS 

IF ALU L.NMENT 
1. 12BE6 grid (pin 7) 

thru . 1 mf & B- 
455 Kc Fully open 1, 2, 3 6 4 Adjust for maximum 

RF ALIGNMENT 
2. Radiation loop* 1620 Kc Fully open 5 Adjust for maximum. 

3. ! " 1400 Kc Tune for max 6 M 
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MOTOROLA 
(Continued from preceding page) 
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ON-OFT SWITCH 
(OH VOL corn) 

!SH||L°»Lo''* 

' » + 

NEEDED 1961 RADIO SERVICING INFORMATION 

MOTOROLA INC. 

~ «=; 

Si 

MODEL 

X16B 
X16G 
X16N 

CHASSIS REMOVAL 

CHASSIS 

HS-797 
HS-797 
HS-797 

-wnnnmnnnr^— 
U06C 

022.02H 

8. 

iwdfe 

11+ 

c 
>28 81 h 1 

* >27 *ta 

r^^An 

s 
r*-, ! 

ooi m 1 

g T >osi sia 

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 (indoing 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 and the 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. 

s o — 

1 § I 

« O E 5 

= i 

I ; F- S LJ O m 
— O XT L_ -Sl 
y o « c 1/1 , 

g £5§o&J|. fe 
O O > T N I9B646282 GANG 

/ 

' / 
. 1/2 TURNS 

GANG SET TO HIGH END (1620KC) 

ANT TRIM 

1400 KC 

-Go¬ 
ose TRIM 

1620 KC 

\ID IF 1ST IF OSC CORE 

>5 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 0R 2SA52 
CONV 

2S53 OR 2SA53 
1ST IF AMP 

V3 
2S53 OR 2SA53 

2ND IF AMP 

V4 
2S53 OR 2SA53 

3RD IF AMP 

MODEL CHASSIS 

X17B HS-798 
X17N HS-798 
X17R HS-798 

L2 CONN rcOLO* DOT) 
<®OT VIE*I 

3 1 | 4 

5 I 

2\_i_y1 
Tl. T2, T3 & T4 CONN 

<®OT VIE*) 
T5&T6 CONN 
<BOT VIE*) 

NOTES 

CAPACITORS - Unless dherwise specified decimal values in Mf» 

all olhers in MMF 
VOLTAGES • Measured Irom poml indicaled to ground wilh a VTVM, 

+ 10%. No signal m 

TUNING RANGE 535 KC to 1620 KC 
IF - 455 KC 

Resistances measured wilh Iranslstors removed from 

associated circuitry. 
Zero signal current = 7.0MA IMin Volf 

Ground 

V5 
2S54 OR 2SB54 

AF AMP 

V7 

2S56 OR2SB56 
PWR AMP 

V6 
2S54 OR2SB54 

DRIVER 

VC 3 3V 

T*J3 

I Sjd- 

i • 

ANT CORE 

T, 4TH IF 
U 455 KC 

■ c ANT TRIM 
tw 1400 KC 

- ' 455 KC 

, -SC CORE 

vs 
2S5« OR 2SB5S 

PWR AMP 

(|i|i|,|±= 

I* 1* 

CHASSIS REMOVAL 

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. 

(FINISH) 

ALIGNMENT POINT LOCATIONS 

r f 
2-1/2 TURNS 

GANG SET TO HIGH END (1620KC) 

91 
DIAL STRINGING DETAIL 



SONX 9NINP1 
(3SPMX3033 All fid) 

3XPK91-0N3 H9IH01 

13S A333Hd ONV 3NV0 

jkXOA fOtVO 

if'i OS vivnoion 
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VOLUME R-21, M 'ST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

MODELS 

CION 
C10P 
C10W 

CHASSIS 
HS-813 
HS-813 
HS-813 

35VM R8 R7 C5 R9 50C5 

The material on this page is exact 

for sets listed above. The additional 

radios listed below are practically 

identical electrically. 

OUTPUT -- 

TRANSFORMER’ 

LEADS V 
El /T12AV6 R6 R5 R4 T2 

MODELS 
C11B 

C11G 
cns 

CHASSIS 
HS-814 
HS-814 
HS-814 

TO REMOVE CHASSIS FROM CABINET 

1 Remove volume and tuning knobs. 

2. Remove cabinet back - 2 screws hold it in place. 

From front, remove palnut located under volume knob. 

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

CLOCK \ \ \ \ 

LEADS Rll C6 C3 RIO 

^ 1ST IF 

__yiR3 455 KC 

m top 
—g*TI 

OSC TRIM 

1620 KC 

\\\ \ \ 
\\R2 C2 12BE6 

5 Remove chassis from cabinet to free chassis, unsolder ALIGNMENT POINTS AND PARTS LOCATION 
appropriate 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. 

GENERATOR 
STEP CONNECTION 

GENERATOR 
FREQUENCY 

(400 cycle mod) 

GANG SETTING REMARKS 

IF ALIGNMENT 

1. I Grid of conv (pin 7, 

I 12BE6) thru .1 mf 

& B- 

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

RF ALIGNMENT 

2. I Grid of conv (pin 7, 

I 12BE6) thru .1 mf 
I & B- 

Fully open Adjust for maximum. 

I T1 
r-t , 

KjLi 
, ' , ^ F i 
l___J 

1 4 

rlj LI 

1ZAV6 

DET AVC-AF AMP 

IT-1 

CHD LUG 

TI CONN 
(BOT VIEW) ‘PS 

50C5 
PWR AMP j 

L2 CONN 
(BOT VIEW) 

‘•'TtS; 

*PAC I TORS-Unless unless otherwise specified, decimal 

values in MF all others In MMF 

VOLTAGES - Measured from point ndicated to B- wflh a 

VTVM + 10* no signal Input. with 120V 60 cycle AC bOL— 

TUNING RANGE 535KC to 1620KC IF 455KC AC 0NLY~ 

PLATED CHASSIS BOARD WIRING LEGEND 

JL B+ -XL. AVC .A. FILAMENT 

35W4 

RECTIFIER 

“15 

INTERLOCK | DJ CLOCK 

f: O: 

_BflZ 

r =1IID( 

50C5 12BA6 1ZBE6 12AV6 
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MOTOROLA INC. 

MODELS CHASSIS 

C12B H S-815 
C12P HS-815 
C12W HS-815 

C4 C5 Cl CM K n 

~~ o °J 

POINTER WITH GANG SET 

TO 535 KC. SET POINTER TO 

MARK AND CEMENT TOOIAL 

STRING. 3 1/2 TURNS 

GANG ^\\\ 
FULLY lit 

3S?5vS 

phaseSverterO 

T3 / RIO R11/C15 R12 W PW- AMP 

mm 
mm 

m \ °c? 

DIAL STRINGING DETAIL 

BO"3 4 5 6' 'top & B T,T©T0P 
1ST II OSC TRIM 2ND IF 

455 KC 1620 KC 455 KC 

TO REMOVE HASSIS FROM CABINET 

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

Z. 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 chas sis 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. 

ALIGNMENT POINTS AND 

PARTS LOCATION 

TO REMOVE CLOCK FROM CABINET 

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. 

1 T1 

i H-* 7V 
• ‘ ; -jllo fes; - P 

! 2 ~ 'sgi cL ~1 

' S_._I 
H 4 

-14 T2 

rl~t T~.~lz 

12AV6 

DET-AVCAF AMP 
64V 

71-< 

f 1Q7V 

4M 5_ l|3 

CMD LUG 

T1 CONN 
(BOT VIEW) 

II |2 
6 I 15 
4|| T_ Ip 

GHD LUG 

T2CONN 

i_Tzltp-J 
6 I 7 T 5 LOUDNESS' 

— — control 
---« I MTG BRKT 

r—i^rV 

s4=§ Ilouo- 
^bluI t NESS 

I 

S| :8 |S| 
T 10015 1 

S SSR T*p> ♦—I 6' 

I 600n C.T. 

ll/rc 

ITCC 

R2 3 3M si 
: TAPf ♦—i 6 

i 

J—, 1 <£T 

Tr'T 
£/ti conn\L I-®--- 
W(bot view)* L2 CONN 

(BOT VIEW) 
NOTES: 
CAPACITORS-Unless olherwlse specified, decimal values In 

MF. all others In MMF= 

VOLTACES-Measured from point Indicted to B- with a 

VTVM ± 10H, no signal Input, with 120V 60 cycle AC In. 

TUNING RANGE-535KC to 1620KC IF-455KC 

” B PLATED CHASSIS BOARD WIRING LEGEND 

■ B+ _C_ AVC ^.FILAMENI 

APPLIANCE 

OUTLET 

INTERLOCK I O CLOCK ^ 

1Z0V 60TiAC 
ONLY 

I_I 

m R15 1.2K R16 IK 
-■—W-MAH —<  - 

C14a[+ C14B + C14C + 

30MFp 40M? A, MW Q 

f_III 12QV_DIAG 6gP60006AO4 0 

35C5 35C5 12BE6 12BA6 12AV6 12AV6 

83^AC ^ 48^C ^ 36^AC ^ 24IMIC ^ 12^AC ^ ' 
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MOTOROLA INC. K z g 
MODELS CHASSIS 

B1J HS-819 
B1W HS-819 

(Continued from preceding page) 
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MODELS 
B2G 
B2N 
B2W 

CHASSIS 
HS-820 
HS-820 
HS-820 

MOTOROLA 
(Service material continued 
from preceding page) 
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HS-830 PWR SUPPLY 
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MOTOROLA INC. 

STEREO 

MODEL CHASSIS 
SH22 HS-831 AUDIO AMP 

HS-832 PWR SUPPLY 
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PLUG ; 

ICl T 
'D CHANGER W 

ON-OFF SWl _ ) 
i y 

Hf I BLK 

1 RING SF15 

120V AC 
ONLY 

^ CI5V1.01 WRT 

Xn=| IrV^ 
|X I RECEPT |C1( 

|(LUG VIEW) | „ 

RIGHT CHANNEL 
SPEAKER BLUE 

NOTES- 

CAPACITORS - Unless otherwise specified, 

decimal values In MF; all others In MMF 

VOLTAGES - Measured from point Indicated 

lo B wllh a VTVM. ±10%. No signal In. 

Record 
JL- B- _L=Chassis JL= changer 
v * ,,n frame 

1 
PHONO 
MOTOR 

ON-OFF REJ f 

IO 1^" GRAY 

RED 

,ORfi P,3 VM20RC & VM40RC RECORD 

fWMT CHANGER WIRING 

v. WHITE 

ALTERNATE VM20RC & VM40RC 

RECORD CHANGER WIRING 

BR URC RECORD 
CHANGER WIRING 

CARTRIDGE CONNECTIONS IAS 

VIEWED FROM REAR OF CARTRIDGE) 

RECORO CHANGER WIRING SFI5-1.-2 1 
_-_I 

STEREO CARTRIDGE CONNECTIONS 

no 
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MOTOROLA INC. 

MODEL 

SH19 

CHASSIS 

HS-861 AUDIO AMP 
HS-869 PWR SUPPLY 
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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. 

OF BAT [ ^ 

RED LEAD \ 
TO POS BAT/ 

(6V+) ZJ 

SWITCH USED IN 

MODEL T-S* - 

T-1504 
REFLEX 

T-1549 
MATCHED 

PAIR 
AUDIO 

OUTPUT 

5. (‘ *) * yr\ V 
Vs V Cm {x •) v 

/R X, Li: ■ 

* _ C v_ 4 _ 

i -^'7- p.3«CrvV'.\ 
S3.."a /*r. ji c } fi I* % 

\ > ^ jv_y ^ 

&-QEH 

_ 
, , 

-4 

- , i -'IjKJ J 
Lr / $ 

« a ’ T U ! 
! P 

•4SO— 13 
5ft JM D i 

T 
— rL 

; ac \ 

& ! ! 

t j 

eft3 
WJ w. cyjj I { 

V™1 -^sl i : I ] 
r, jli \ *1 — L 8^ 

4:v Pj 0R 1 
\ r 

LEAD TO 
SW. LUG #1 

Composite View, Bottom of Panel 

I.F. 455 KC. 

CIA r? |llnl 

— 4-fL 
.008 LI 

TRI 
1 CONVERTER 

1 U522_ ti 

Z1 

ITrl 

TR2 
1ST ft Z2 
T 503 | | 

TR3 
REFLEX 

T 304 

J6V 

23 

r~Tn 

1 -— OV 1) _r2A t 2 !• a „ 

1 A ^|ie!— v si «v 
,np^K^sv 4A it 3| 

M3!!——J i o* 
AUDIO OUTPUT 

1 T 1549 

■f MATCHED PAIR 

r UtE VAUUP 
To n*Kt 

PR1 ST SEC ST 3 

BATTERIES 

3 rap 

-—'CLOCK 
SIZE Tf CELL 
TYPE P920 

OR LEAD BLK LEAD 
TO SP«R —TO L4 

1 BLK LEAD 
U TO TER 2 
^TOF CLOCK 

JI CONNECTIONS 

l5V 3V ^ >■; r_Ln|,pt- 

*V ALL VOLTAGES 
► MEASUREO FROM 
—III I-1 GROUND 

Schematic Diagram, Model TC—57 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

PHILCO PORTABLE RADIO TRANSISTOR MODEL T-66, CODE 124 

AUDIO OUTPUT 
(MATCHED PAIR) 

Iff 'c'n - JW 

Ov - 'MV 
4 V y ' —■—flK 

-^ / >r“ rx 
I n >x v 

/ « i a'? 5 ' ' 
v 

Jnd*IF ~~ AUDIO DRIVER 

c*2^,F fE 
; - » r. 

=> inf 
,^*\i C\ 1.7*0 hi T*»6 

r3\ « .Av\ .64 sI .. „ ... 
i , ,r/ * _■ 7- - 

P . \ T, 
'* •? 3M-!. J 

TRI T- 1459 
T-ID33 1ST IF 
CONV AMP 

7^-A.. : 
12 H - 

NOTE 
PIN 2 OF SWI 

TO POS TERM 

YEL. LEAD 

PIN I 
OF SWI PIN 4 OF SWI 
YEL LEAO T0 NE6 TERM 

REO 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. 

POSITION OF 6NO 

LE AO IS CRITICAL 

Composite Bottom View 

PIN 3 
OF SWI 
RED LEAD 

T 0C9 
MATCHED PAIR 
AUDIO OUTPUT 

TR | 
CONVERTER 

T-1033 

^ SL 

_I ST-IF AMP ._ " Z_. 
1 T-1459 I i 

« OV I g Jjl I 

LVf 

TR3 D TR4 
2ND-IF AMP _ "J AUDIO ORIVER 1 
T-1460 JL? |et / T 003 

ji ee ab view Schematic Diagram of Model T-66, Code 124 from bh-ta6ES MCaSURED -poo** 

T-66, Code 126: TRl, Converter Transistor changed to T-1877, “*T s ibn»l.UvolEcon"^. ^ 

T2, 1st i-f Transformer changed to Part No. 32-4800-2. AT ,s 11 “* 

ALIGNMENT CHART 

SIGNAL GENERATOR 

CONNECTION TO RADIO DIAL 
SETTING 

Connect signal generator 

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

455 kc. 

Use radiating loop (See 
NOTE 1 below) 

600 kc. 

Same as step 2. 1620 kc. 

Same as step 2. 1400 kc. 

DIAL 
SETTING SPECIAL INSTRUCTIONS 

Tuning gang Adjust for maximum output T4—3rd I-F 
fully open. in order given, T3—2nd I-F 

T2— 1st I-F 

Adjust for maximum output. Tl—osc. core 
Rock tuning gang while mak¬ 

ing this adjustment. 

1620 kc. Adjust for maximum output. CiB—osc 
(Tuning gang trimmer 

fully open) 

1.400 kc. Adjust for maximum output. Cl A—antenna 
trimmer 

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

NOTE 1 Use a 6-to-8-4urn, 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 

— - _ _ T - IQQ7 

PHILCO PORTABLE RADIO TRANSISTOR MODEL T-74, CODE 124 
Z 7* 

SHi 

r a 

(fTl TRB 
T iQQO 

AUDIO DR VER 

RHONE JACK-FRONT 

BLKiw^ ^As-reo 

TRI 
T-IS02 LAI (SEC.) 

CONV 

f dfej L 
s ; U§ 

m i r * • 

SIGNAL GENERATOR 

STEP 
CONNECTION TO RADIO 

■iUJH 

3 
DIAL 

SETTING SPECIAL INSTRUCTIONS ADJUST 

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 

Z1—1st i-f 

2 j Use radiating loop. (See 

NOTE 1 below) 
600 kc. 600 kc. Adjust for maximum output. 

Rock tuning gang while mak¬ 

ing this adjustment. 

T1—osc. core 

3 Same as step 2. 1620 kc. 1620 kc. 
(Tuning gang 

full;- open) 

Adjust for maximum output. ClB—osc 

trimmer 

4 Same as step 2. 1400 kc. 1400 kc. Adjust for maximum output. ClA—antenna 

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

HILCO PORTABLE RADIO MODEL T-76, CODE 124 
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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. 

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. 

OOMLE EYELET MODELS J-774 J-^75 

E' '•*-The push button on top of the cabinet is the Forty Winks 

-■ jiT alarm control. This feature enables the user to silence the 

buzzer for 10 minutes. After 10 minutes the buzzer will 
Dial Cord Installation—Model J 774 (Rear View) come on again. The 10 minute cycle may be repeated 

indefinitely. ss 
— — — — —- — — — * J BET S4 

I_J?_1, 

L_“_l 

rv f'T. 
—, AECT 
n usu 

foiifsFt" 

m par 

-CM rcw'_ «s_ 

U»_*J 

’Jlr 
o.7v % 

4»-V* SfiJtSjoOV 

CO 
ttQ 7 

«70« MM Ct /"SCS. m I 
tej71 
W i vc ] 

* M CO J 

V ’ I©» |-1 
«r cr 

Ira 

IP 

Ci If MOT 07 osc. COIL WINDING 

Schematic Diagram Model J-845 

jj e_iJ 
iSOAO lEMO IIOV# 

ALIGNMENT CHART FILAMENT CMCLHT-B 
CIRCUIT DIFFERENCES FOR MODEL VARIATIONS 

SIGNAL GENERATOR RADIO 

CONNECTION TO RADIO 

DIAL 

SETTING 

DIAL 

SETTING SPECIAL INSTRUCTIONS 

ADJUST 

Ground lead to B—; output 
lead through a .1 mf con¬ 
denser to grid (pin 7) of 
12BE6 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 

Zl—bottom 
Zl—top 

Radiating loop 
(See Note below). 

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

Same as step 2. 1500 kc. 1500 kc Adjust for maximum output Cl-A—aerial 

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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bol tion Description 

VOLUME R”21a MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

PHILCO Models J-769, J-772, J-773, J-774, J-775, J-838, J-840, etc.. Continued 

Bottom View of Permcr 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. 

A-C 
INTERLOCK 

Bottom View. Partial Printed Panel Showing Model 
J-775 Foil Difference in Hect Fil Circuit and Connections to T2 

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

PARTS COMMON TO ALL MODELS 

Service 
Part No 

Sym Loca 
bol tion Description 

Service 
Part No 

Sym- Loca- 

Cl 

cz 

E3 

C4 

Capacitor, variable, tuning 

Capacitor, 7.5 mmf, lemp comp. 30-1224-83 

R4 

R5 

Q6 

HE 

Resistor, volume control, .5 megohms 

Resistor, 1st audio grid, 10 megohms EE-6108340 

C3 HS Capacitor, .047 mf, AVC 30 4650-45 
R6 K5 Resistor, 1st audio plate, 470,000 ohms 66 4478340 

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

C5 

C6 

16 

KS 

Capacitor, 01 mf, 1st audio grid 

Capacilor, .01 mf, output grid 

30-1262 

30-1262 R8 R5 

ohms .. . 

Resistor audio output bias, 150 ohms 

66-4478340 

EE-1158340 

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

C8 QZ Capacitor, .01 mf, output plate 30-1262 R10 L4 Resistor, B-f- filtetf 1000 ohms EE-2108340 

C9 

CIO 

L3 

NS 

Capacitor, electrolytic (3 section) 
20 mf, 25 mf, 30mf, + 150VDC 

Capacitor, .047 mf line bypass 

30 2585-11 

30-4650-45 

Rll 

T1 

TZ 

Q5 

13 

Resistor, isolation, 33,000 ohms 

Transformer, osc . ... 

Part of Speaker 

66-3338340 

32-4756-1 

32-8384-2 

R1 12 Resistor, converter grid, 22,000 ohms 66-3228340 Z1 CZ Transformer 1st I-F 32-4583-23. 

R2 BE Resistor, I-F bias 68 ohms 66-0688340 ZZ DE Transformer, 2nd I-F 32-4583-23 

R3 EE Resistor, AVC filler, 2.2 megohms 66 5228340 G1 Contact Panel, antenna 28-12282 
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A-C 
INTERLOCK; 

Schematic Diagram Model J-772 

f 90C5 
AUDIO 

^ OUTPUT 

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 

AC INTERLOCK 

Bottom View of Perma Circuit Panel Component Layout Models J-772. J-772 J-77* 

Bottom View. Partial Printed Panel Showing 

Models J-840. J-842 J-84S, f-846. Foil Difference in Feet 

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 

TR2 
T 1033 

LAi MIXER 

El TIM TR4 r. 
^ m if 

I 0 rv»| 1 a * 

/ n ’ raiig fj i VJv 1- ■ -Xs «r .VX 
„ L,_. _i 

C7 cs C9 

ris 
4K ■J ‘ p| ^ 

i 0I>/ 
* R20 XI.. | ’?« V-ri 

h r n 
-oW n R12 

*T« 

r ItK i 400«N| 

§ Is-1 
JR7 m 
; > m u> 

NOTES* 
ALL VOLTAGES MEASURED 

TR1 ■* 
T-lSQS 

OSCILLATOR BATTERY CURRENT WITH NO SIO. 

7<7\._ VOL CONTROL AT MIN IS 16MA 

(4) V CELLS 
# RB07 OR P920 

"« i C5 
MS | A .01—/ 

run Si,first production RUN S3. CKANOES: 

RUN«,RESIsm (HANKS CHANGES ASIN run SSL 

AND C|3 SOO„f 

R3 I.SK CI4 200hf 

R8 I.SK CIS 40.t 

R9 I.SK 

R2I 390ji 

*2*. 270 jv 

i EE!?' 1?'T7!lj^LT!!r,r.!B1 

ALIGNMENT CHART 

SIGNAL GENERATOR 

CONNECTION TO RADIO 
DIAL 

SETTING 
DIAL 

SETTING 
SPECIAL INSTRUCTIONS 

ADJUST 

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. 

Zl—bot. core 

Zl—top core 

Use radiating loop. (See 

NOTE 1 below). 

600 kc 600 kc. Adj. for maximum output. Rock 

tuning gang while making adj. 

T1—ocs. core 

Same as step 2. 1620 kc. 1620 kc. 

(Tuning 

gang fully 

open) 

Adjust for maximum output. ClB—osc trim. 

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

Repeat steps 2, 3 and 4 until no further improvement is c btained. 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. 

trz 
T-1033 

MIX TO LAI tSEC) TO LAI (PRO 

TR4 TR5 
T-1232 T-1033 
2N0IF DET 

1 f t L - T _ BJ&. V I ’M \ r<: .» ; £= 

% ‘ a v-. m If -- - 

. M 

BPS'.- 
L2 TO LAI PRI |^J TO LAI (SECJ 

Component Layout, Bottom View ® to^rhl siwTofSanel 

TR8-TR7 
T-1007 

MATCHED PAIR 
AUD.OLTT 



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

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

Symbol Location Description 

Cl _ Capacitor, variable, tuning 

C2 A6 Capacitor, ,008 mfd, r-f base 

C3 C8 Capacitor, .008 mfd, r-f emitter 

C4 F7 Capacitor, .008 mfd, osc. emitter 

C5 F6 Capacitor, .008 mfd, osc. base 

C6 B5 Capacitor, .008 mfd, mixer base 

C7 D7 Capacitor, 008 mfd, mixer emitter 

C8 E3 Capacitor, .008 mfd, 1st i-f 

C9 El Capacitor, .008 mfd, 1st i-f 

CIO F5 Capacitor, .008 mfd, 2nd i-f 

Cll H2 Capacitor, 008 mfd, 2nd i-f 

CI2 K5 Capacitor, 008 mfd, det. base 

03 J6 Capacitor, .025 mfd, det. collector 

04 G9 Capacitor, .1 mfd, volume control 

05 L6 Capacitor, 40 mfd, A VC filter 

06* M5 Capacitor, 40 mfd, A VC filter 

07 L8 Capacitor, 10 mfd. Audio coupling 

C18A* N5 Capacitor, 200 mfd, B-f filter 

CI8B* N5 Capacitor, 100 mfd, driver emitter 

J1 Case Jack, listening 

LAI Case Antenna coil 

LSI Case Speaker, 120 V.C., 4 inch 

R1 G8 Resistor, I.5KO. r-f amp. emit 

R2* C9 Resistor, 1-5KO. r-f amp emit. 

R3 C8 Resistor, 4.7KO. emit. 

R4 H8 Resistor, 12KO osc. base 

R5 H6 Resistor, 3.9 kfi. osc base 

R 6 
R7 
R8 

R9 
RIO 
Rll* 
R12* 

R13 
R14 

R15 

R16 
R17 
R18 

R19 
R20 
R21 
R22 

R23* 
R24* 

R25* 
R26 
R27 

R28 

R29 
R30 

R31 
R32 

B1 Resistor, I.OK/1, r-f amp. base 
B5 Resistor, 47Kmixer base 

B2 Resistor, 39KO, mixer base 

D5 Resistor, 3.3lCjfl* mixer emitter 
A3 Resistor, 1 OKO, 1st i-f base 

E3 Resistor, I.2Kjfl, 1« i-f emit. 
El Resistor, 1.2KH. 1st i-f emit. 

F5 Resistor, 8.2K/1. 2nd i-f 
F5 Resistor, 15KO. 2nd i-f base 
H5 Resistor, 2.7Kf“l, 2nd i-f emit. 
M4 Resistor, I OKO, 2nd det. base 

M4 Resistor, 2200. 2nd det. base 
K5 Resistor, 82 0, 2nd det. emit. 

J6 Resistor, 6.8KO. 2nd det. coL 
H7 Resistor, 3300, 2nd det. col. 

- Resistor. 4KO. vol. control 
L9 Resistor, 3300, driver input filter 

M6 Resistor, 3-9KO, aud driver base 

Q3 Resistor, 1200, B-f filter 
Q4 Resistor, 2200, aud. driver emit. 
Q8 Resistor, 2.7KO, aud. feed back 

P3 Resistor, I.5KO. aud. collector 
R5 Resistor, 1 5KO. ®ud. output col. 

Q5 Resistor, 680. TR8 base 

S3 Resistor, 680. TR9 base 
S6 Resistor, 1,80. TR8 emitter 
R5 Resistor, 1.80. TR9 emitter 

Reference 
Symbol Location Description 

R33 J1 Resistor, 220. jock 
SW1 R21 Switch 

T1 E8 XFMR, osc. 

T2 N7 XFMR, aud. out 

TR1 A7 Transistor, r-f amp., T-1233 

Transistor, osc., T-1306 TR2 F7 

TR3 D5 Transistor, mixer, T-I033 
TR4 D1 Transistor, 1st i-f, T-1233 

TR5 H3 Transistor, 2nd i-f, T-I232 

TR6 H5 Transistor, det., T-I033 

TR7 L7 Transistor, aud. drive, T-1001 
TR8** R9 Transistor, aud. out., T-1007 

TR9** R8 Transistor, aud Out, T-1007 
XI K7 Choke, 400nh 
Z1 B6 Transformer, R-F transistor 
Z2 B3 Transformer, 1st I-F 

Z3 F3 Transformer, 2nd I-F 
Z4 J3 Transformer, 3rd I-F 

* RUN 2—CHANGE INFORMATION 

C16—deleted 
Cl8A—400 mfd 
Cl8B—300 mfd 

R2—1.8KO 

Rll—1.5KO 

R12—1.5*0 

R23—12KO 

R24—2700 

R25—3900 

I * 1 a I C I D I i I P I « I H 1 J I K I L 1 M I N I e I o | m | l J 
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■ OV 

goes 
AUDIO OUTPUT 
<r ov/ 

2*U« 

_^B+ TO 
JUNCT R5.C23 

AC INTERLOCK 

•> yC"--KJ 
S 5 

19TB 
DISC 

,5J AUDIO, TUNER 

90C5 
: AUDIO 

^°°T 
'XT 
KV 

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

PHILCO FM MODEL J-995 

IF KC, 
‘“jrAV - 

_ 

a r- I6A L&A 1i 

TPt,1; 
• ■ ~ - “T-12 e 
**v id* 4 + a 

T.oo?? 

^3*xiV’v 

RF l&VC 

V 
K> 

TR | j | 4-J 
C» JO 7* -75* 

cs 

\\cs ca.. ' 

3 
0 

120TB \ ^ 
(J996-J997) 

TOV J996) 

Alt Models, Composite View, Foil Side, FM Tuner Ponel 

t*oW / Tso*/ 

"V I"-' 

FM tuner disassembly. 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 mam panel Slide shield 

to left far enough to clear wires and screws Retighten remaining tuner 

mounting screws The perm a 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) 

" (-"o, 3 - 
: I ^ «BA« V>„k 

>51,F ' 
05 i t*4 

£ M 
>3 21 j "V ^®2 V L4 > 

^ 1 1 #* s 

«I8 

P 

h 

/ -4 "19 

1 - Jus}- 

Model J-995, Composite View, Foil Side, Main Panel 

P-PLATE)TO OUTPUT 
~DT B+ 1 TRANSFORMER 
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SPRING TUNER DRIVE CORD 

/ 3 L TURNS 

P PLATE)TO OUTPUT 
OT-B+ ) TRANSFORMER 

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

AM IF 455 Kc. 
FM IF 10.7 MC. 

TONE CONTROL COMPONENTS Vfl2. C41. C42. *1 
RZB *RE UMD ONLY IN MODEL JB*T VRI IS MO 
TAPPEO IN MODEL J«9S. 

is J-996, J-997, Schematic 

ULLEY CORD 

FM TUNER Dial and Tuner Cords— 

PULLEY CORD 

FASTENER 

Cord Lifted Off Pulley; ' 

Pulley in Counterclockwise Position 

3 TURNS PULLEY MID-RANGE TRACKING ADJUSTMENT 
MODELS J996 AND J997 ONLY. « interlock 

PROJECTING BEYOND NUT 

Models J-996, J-997 Composite View, Foil Side, Main Panel 
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PHILCO MODELS J-1423, J-1425, J-1525, AND J-1626, 

JBRQ. BLK. 

, LS3 

I VR3 
I TREBLE 
500K CB 

.047 

T* LS4 
--err 

i 0\CHANN£l 

I 

|S ov 

I ?« U 

S2 ,KJ 

2 2.2K IK ||7V | 

5 t RI6 + RI7 ^ El*3 

EM * El-2* 3 

7695 7595 ttAUB I2AU6 

• GREEN OOT ON SPK. 

ALL VOLTAGES MEASURED 
FROM B- 

Models J-1525 and J-1626 Schematic Diagram 

mB 
35HB8 ;B 

SI 3 82V 7(108V 

I —• “ 1 |0v 

[t ^su«* z2i:J rr 
547k ;5.6K 5i2A>470K 
> <N|R3? 

LS| 
SLUE GREEN • 

F” k30K9Qn! 

CENTER CHANNEL 

VR3 | *- 
TONE I 6J*N2RI 

500K I *<8&CI < 4T* 

T3 LS3 
RED BLACK # 

*X,uf »0A1|||^_R,GHT 

WHITE I WHITE 

M-44SS RECORO CHANGER 

PHONO MOTOR 

SWITCH ON 

CHANGER 

»jHI| 

\vR3 
vTONE 

>1.0 3.1V 
<MEG 

Op/ SI 
7112OV 50EH5 

Model J-1423 

Schematic Diagram 

_I RB 
GO A 

RECTJI35V 

fl30U# 
El-| 

ALL VOLTAGES MEASURED 
FROM B- 

LCFT CHANNEL 

28 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

rca Victor 
l-T-l , l-T-2 Series, and Models 1-T 

Chassis RC-1200 and RC-1200A 
(Continued on the next page) 

-3, l-TC-4 

«d O 

o< 

J O® « 
OH << HI 

«. > 2 > O ^ 
w O « 

o * 10 

—d'l'M** 
6 6 6 6 6 

s J irt H b. 

I z 3 K * 

* o < < o 
5»>- 

sdt-. 

i«3u, 
a. (a 

a a a a 
6, o. 6.6. 

CSJ O O 
cd i/S p-» o 

6 6 6 6 

mQOiACD 
-J m c4 co 

'---V-HP 

4 .1^ 

jsoi 
■© 

ill II jj 
o e -g o 

< 8 ° g | 
issilj 

• — •Si? o >• 

•8“ S- “8 
i o S e js t? a 

i 8S fS 

’ s | g -a g £ 

I §||1§.2 
5 » oh* 8 
i i;s.= h§ 

1 o « < S -JS 0> 
> > 3 w~ S 

M^hli 
ell §«-° 2 o 0 $ a o o 

5 -g S.&S.'I'S 

j ” > I 
» 2 g 
3 f2 •£ g w .2 o 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

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

1-T-2 Series, Model 1-T-3 1-TC-4 
Chassis No. RC-1200A Circuit Board No. 931489-3 

OVERLOAD 
/DIODE DETECTOR 

\DlODE 
VOL CONTROL 
8 SWITCH CHASSIS 

MOUNTING 
SCREVSL 

ANTENNA 

01 ^ 
CONV 

TO 
PHONE 

JACK 

. Q4 
DRIVER TUNING CAPACITOR 

MOUNTING SCREWS 
IDO NOT REMOVE) 

OUTPUT C12 A 

CI2B 

CHASSIS 
■MOUNTING 

SCREWS 

CHASISS 
MOUNTING 

SCREW 
POSITIVE (+) 
BATTERYv 
CONTACT \ 

NEGATIVE (-) 
BATTERY ^ 
CONTACT 

(CAP) 

SOLO£ 

Chassis Layout — View from Component Side 

l - \ 
[SPEAKER 1 

(-)BATT/ 1+ 8ATT| 
RED 

FROM 
Ct.O K 

1 \ 8LUE 
CI3 \ FROM 

RI4 CLOCK 

Chassis Wiring and Components View from Wiring Side 

3 



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

rca Victor 
(For later type see next page) 

1-TP-1 Series, 

1-TP-2 Series 

Chassis No. RC-1199 

RC-1199-A 

Circuit Board No. 962291-1 

FERRITE 

ANTENNA 

®ST 
aLI.L Cl-A 1 

02 

2N4I0 
1ST I F AMPL 

sTlj 0.16V - 

y&ov j 
*J3.75v| T e.art 
"e) 'si_; 

foi L 
2N4I2 

CDNV DSC. COIL OVERLOAD R4 < 
« 1.971 DIODE ,000< 

'—it—< J 
4 nnmnns 

03 

2N4I0 
2ND I F AMPL 

Jl FOR EARPHONE 

T2, T3, T4 
IF TRANS 

:\ 04 
<*ov 2N408 

1 A F AMPL 

if 0.7V 

2“ 
PM SPKR I 

T 
VOICE COIL 

05 

2N408 
OUTPUT 

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

rca Victor i-tp-i series 
Chassis No. RC-1199B 

Circuit Board No. 962537-1 
ferrite 
ANTENNA 

02 

2N4I0 
1ST I F AMPL 

03 

2N4I0 
2ND I F AMPL 

vll FOR EARPHONE 

'os 1 

! \ 

1 

VO( 25 VI 8.0/fl 
J3, 

0.16 V-i 

t 
_J._ - 

CRI 
DET 

‘P DlDDE 
if • - 

31 L 

2N4I2 
CONV 

lo Unsolder the battery spring contacts from the circuit board 

—DO NOT ATTEMPT TO REMOVE CONTACTS FROM 

CASE The battery contacts are heat sealed to the plastic 
case front 

2. Unsolder the three leads from the speaker terminals The 

chassis may be serviced without disconnecting it from the 
speaker. 

3 On the 1-TP-l Series only, pull the dial knob off the tuning 

condenser shaft 

4 Remove the knurled nut holding the earphone jack lo the 
case. 

2" 
PM SPUR 

W- 
VOICE COIL 

05 

2N408 
OUTPUT 

06 

2N408 
OUTPUT 

Tl 
DSC COIL 

■=■ dr _\ CONT TERMINAL 

- " 1 VIEW 
VOLTAGES MEASURED WITH *VOLTOMMYST" FROM 
(-) BATTERY (A). SHOULD HOLD WITHIN +J_ 4 0V 
*20% WITH NEW BATTERY, VOLUME CON 1=1 rca ratT 
TROL AT MINIMUM AND NO SIGNAL * 
K-IDDO ALL RESISTANCE VALUES IN OHMS -T 149 
ALL CAPACITANCE VALUES LESS THAN 1.0 ARE IN -L 
MF. THOSE ABOVE 10 ARE IN MMF EXCEPT AS NOTED" 

5. Remove the Iwo screws holding the circuit board to the 
case and lift chassis from the case. 
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RCA 
I8FX6 

1-X-2 Series, 1-X-3 Series 
Chassis No. RC-1202A. RC-1202B 

18FW6 18FY6 
T2 OCT - 1 *1 AUDIO 

1-X-4 Series 
Chassis No. RC-120ZC 

34GD5 
POWER OUTPUT ^—250/v 

36 AM 3 

RC-1202 B 
l-X-3 SERIES 

RC—1202A 
l-X-2 SERIES 

K-IOCO 
ALL RESISTANCE VALUES IN OHMS ALL CAPACITANCE 
VALUES LESS THAN 10 IN MF, VALUES ABOVE 1 O 
IN MMF UNLESS OTHERWISE INDICATED 

. VOLTAGES MEASURED TO COMMON NEGATIVE WITH 
f *VOLTOHMYST* AND SHOULD HOLD WITHIN *20% 
I WITH 117 VOLT INPUT 

ItFVS IBFXC IBFWC 34GDS 

>A*_sAi_sA«. 110-120 VOLTS 
AC-DC 

POWER SUPPLY 

36 AM 3 RC-1202C 
l-X-4 SERIES 

OTHERWISE AS SHOWN 
ABOVE FOR RC-1202B 

EXCEPT 

-f* CI-* IS II 

—1» CUB IS 71 

Cl-A is IS 2-396 

ci-e is ti 2-lie 

CI1B IS 70 MF 

02 IS NOT USED 

|* 02 USED IN l-X'2 ft 1*X'3 
, 03 USED IN l-X-4 

TWO POSITIONS SHOWN FOR RI2 

Ik** 

. •i 

rY 
/ C5 

VI 

IBFX6 

962507 t 

RCA 5_ 

;-““D 

s j if id pc r CIO Cl 3 T4 
JUMPER vs V4 POWER / . 

I +C11B \ 36 A M3 34G03 \ INPUT / *R12 I 

V Vk EM 

i V f * ■% ft ta 7 t 

-p /'t 
V2 A VC 

16 F W6 LINE 

-LONG SHAFT ON l'X‘2 

- SHORT SHAFT ON l-X‘3, |-X‘4 

b* M 

V 3 
16FY6 

VOLUME 
CONTROL 

6 SWITCH 

r..v. 

IriSH 

/ VI > 
I 18FX6 
VCONV^ 

p^. 

to anAt. 

r V2 ^ 

18FW6 
L l-F J 

r V 5 > 
36AM3 

L RECT. J 

f V4 > 
34GD5 

^OUTPUT, 

T3 t-X-2 8' l-X-3 (l-X-2 DOTTED) 

DSC COIL 600KC ONLY Cl-X-3 8 l-X-4 SOLID) 
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33 Series 
270 Series 
:-271, VC-272, VC-27 

ssis No. RS-188 % 

MiinRii 
mMMMmwm 

£ *■» 
£ j& 
e s § 

J3.5 >”Ja £ c 5 P 2-e 
*.8 § * 8S 6 2~ 
2 g oaa a u ® o 

2» :of:.§gj*s 
8jr 2-§§,|»||S 
-2 ^“sla Olio’S 

~ . •Siss°Sl*° 
2°S’,SBg°lS ss, «si« 

« s .8-g % Se 6 £ JB 
■si §i.sjsJi*: 
■Ss il5s-8^o,JSl 
.2 g “ § oil *»l“ „ 
S a «*.So-hcS'S 

~ J2 •oi®?2:3 

« a . »•" 82- „ S«o 
JB k 'SC .RjBOn. —• 

^ s-s 

*&£l*SJS& 
> S «~ S h n S • uss 
g £»9*OCft« 

2 * g R~ 5«_ , 
2 ^ ft § P ^ .0 43 *- *Q 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

rca Victor Model vp-38 
Chassis No. RS-17SB 

|i ?; 
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115 V 60<v 
POWER SUPPLY 
TO INSTRUMENT 

.(^4 1^. »JA|< 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

SYLVANIA CHASSIS: 631-2,-3 
MODELS: 5CI3, 5TI3 

vi LZLl ve EO vs 
IEBE6 1ST tf I2BA6 end if IEATB 

OSC/MIXER »"r-~3~| IF AMP -3")PET. A/C-1ST AF AMP 

V4 
60C6 

AF OUTPUT AMP _ T3f~ 
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147 TOP VIEW - PRINTED BOARD ASSEMBLY 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

SYLYANIA 
CHASSIS: 679“l 
MODELS: 7KI0,7KII SERIES 
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SYLVANIA 
CHASSIS: 680—I 
MODELS:45PI9 

% I2AU7 
invc »«» 

I.' ir®/ 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

- SWITCH POSITIONS 
POS I - OFF 
POS 2-RA0I0 
POS 3-PHONO 

ALIGNMENT 
FIRST STEP: Connect the hot lead from the generator to the ANT. section 
of the gang condenser through a .1 MFD. condenser. The ground lead 

A from the generator must be connected to "B" minus under the chassis. 
Zj Turn the gang condenser to complete minimum capacity. Set the gen- 
H erator to 455 KC. Adjust the movable iron cores in the IF cans. 
V 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 
condenser is turned to complete minimum capacity. Adjust the generatoi 

• I to 1610 KC. and adjust the oscillator trimmer of the receiver until the 
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 

| jm. the; end of the oscillator coif until1 the signal is tuned in. 

THIRD STEP: Remove the generator leads from the gang condenser and 
U the chassis. Loosely couple the generator to the antenna by laying the hot 
fj generator lead near the antenna rod. Set the generator at 1400 KC. and 

tuk'ns tune jn 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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Circuit Diagram of 14X310-1 Amplifier, Issue 1 

WEBCOR MODEL 1172-1 FONOGRAF 

LEGEND: 
^ CHASSIS GROUND 

NOTES 
1 - ALL RESISTORS RATED AT 1/2 WATT tlO% TOLERANCE 

UNLESS OTHERWISE SPEOFIED 
2 - ALL CAPACITOR VALUES.EXCEPT ELECTROLYTES. ARC M 

MME SOOWVDC UNLESS OTHERWISE SPECIFIED 
9 - ALL CAPACITORS WITH WHOLE NUMSCR VALUES 

ARE IN MME AND ARC CERAMIC CAPACITORS, 

4 - ALL 0.C VOLTASES TORE MEASURED WITH A 
V.T.V.M. OF l| MEGOHM INPUT RESISTANCE OR 
SETTER ANO A LINE VOLTAK OF 117 VOLTS AX. 
SO CYCLES. 

s - AC signal voltages taken with .is volts at iooo 
CYCLES INPUT, ALL CONTROLS AT MAXMUM CLOCKWISE 
ROTATION WORKING INTO A BOHM DUMMY LOAD (OR 
SPEAKER). DC.VOLTAGES TAKEN WITH NO SIGNAL INPUT. 

6- ALL VOLTAGE REAQMGS TAKEN FROM POINT INDICATED 
TO 8 MINUS. 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

WEBCOR Amplifier 14X331, used in Models BC1055, MC1055, WC1055 

2MEGS R6 < 
BASS S 2 MEG < 

1 VOL < 

VIA 

'/2 I2AX7 
VOLTAGE AMP 

^15 VAC. | 

-.36V.D.C 2 \ 

VIB 

'/2 I2AX7 
VOLTAGE AMP 

1- 48 VAC 

C6 
.002 " 
500V. \( 

C7 _ 
.002 Z k 500 V 

V2 

50C5 
POWER AMP 

V3 

50C5 
POWER AMP 

SPEAKERS MUST BE IN PHASE 
• DENOTES COOED LUG 

LEGEND 

I CHASSIS GROUND 

3/\4 4/\3 4/y\ 

/V3 V2 VI 
50C5 50C5 I2AX7 

07 

r(4 ; 

RI3 

NOTES 
1 - ALL RESISTORS RATED 1/2 WATT |0% UNLESS 

OTHERWISE SPECIFIED. 
2 ALL CAPACITOR VALUES.EXCEPT ELECTROLYTICS, ARE M 

MMF 50OW.V.0.C. UNLESS OTHERWISE SPECIFIEO 
3 - ALL CAPACITORS WITH WHOLE NUMBER VALUES 

ARE IN MME AND ARE CERAMIC CAPACITORS. 
4 - ALL D.C. VOLTAGES TO BE MEASURED WITH A 

V.TV.M. OF II MEGOHM INPUT RESISTANCE OR 
BETTER AND A LME VOLTAGE OF 117 VOLTS A.C. 
60 CYCLES. 

5 - A.C SIGNAL VOLTAGES TAKEN WITH tOOO CYCLES 
INPUT, ALL CONTROLS AT MAXIMUM CLOCKWISE 
ROTATION WORKING INTO A 8 OHM DUMMY 
LOAD tOR SPEAKER) 

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

®©<r 
.OVDC 

© V3 © 

0 047VAC 
f 6.2VDC / 

•-VWSA-* 
R6 

6.2VDC ^ 

0.ovdc< 

© ® 
>ypc(5) @ 

V C4 
! Tf, 

2 
J?CII 

•—yvw—• 
RI9 

SCI3 I 
T >■ 

. © -■ 
0 M6 © 

© / 
C8 \ 

CI2 i 

C3 

Hh 

•RI5 •-\aAaAA. 
R5 

C2 

Hh 
•VWAA-* 

R9 
*VYV\A-4 

36VDnc?!V^R7 

' * kK 

> -36VDO^ 
RII ^ Jw © 

^^Wabvac© @ 

"\ /<§> v‘ „ 

r rio 
^_4 8VAC 

© _ © r—, 

.2VDC® © ! -36VDC | «'•* 
•V\AAA-* f ((•7- 

RI2 iii ~ 
•-VWSA-* To! 

R8 1 [_M4j 

U£.!!j 
r2m rim 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

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. 

® ® ® ® 
I2BE6 IF 455KC |2BA6 I.F45SKC |2AV6 

50 C 5' OUTPUT TRANSFORMER 

2.2MEGlc.6 

1-047 

NECTIONS 
±400VX 
B- CHASSIS 

DC2083B 
J C-I2B IW 

lrr'##MFD 

NpT££i- ^=fl^J=TT 
K-1000 OHMS 7 I±1 

M-MEGOHMS i'c ONlJ U< 
ALL VALUES OF C" ARE IN 01 
MICROFARADS UNLESS OTHERWISE NOTED 

+ DENOTES B- ‘- 
* DENOTES CHASSIS GROUND 

ALIGNMENT r 
Equipment required: Modulated RF signal generator; output 1 
meter; insulated screwdriver, two .1 mfd 600 volt con- r 
densers. To insure proper alignment, a radiated signal 1 
will be required during part of the alignment procedure. r 
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: 

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 

® ® ® © 

97VAC 37VAC 25VAC I2VAC 

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. 

C-2 TRIMMER n 
1500 KC \ , ' | pi 

"t-4 TRIMMER 
1650 

117 V AC 
60 CYCLES I ! !■■■■ 
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) 

i 
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 I 

1500 KC. Maximum Signal 
Approx. 1500 KC. 

C2 Antenna Trimmer) 

4 
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WESTERN AUTO Model DC3160 

MCI 02 MCI 02 MCI 02 0A70 
CONY 1ST IF AMP. 2ND IF AMP. DET & A.G.C. 

r ml O sr r 
45 Jflh 1 (k 

/. rrhfii rrhtiC? rrs1 T 

TR-4 TR-S & TR-6 

0C71 20C72 
AF AMP. POWER OUTPUT 

"5 \ 
5? BTr,l~irr$T IX 

i 

5 - S 
ri ^ 

« \P,s/s£J??w* 

5S| 023IP 47S9M v3 m, 

li FERRITE IF TRANS. TRANSISTOR 

I. F. 455 KC. 

MODEL NO. DC3160 

SWITCH ON 
VOLUME CONTROL 

TUNING .CQNIRQ 

, BATTERY COMPARTMENT 

455 tt. J2N483) 

VOLUME CONTROL >. 

b CHASSIS 
GROUND ^roSnd TRANSISTOR COMPLEMENT 

RAYTHEON TYPE FUNCTION 

2N485 . Oscillator Mixer 

IEEN 2N483 . I. F Amplilier 

3 BARE CKS79 .DeFecFor 

j\ OSC.COIL 2N482 .. Reflex Amplifier 

H 2N63I /. Audio Output 

4 YELLOW CKS79 .Overload - A.S.C. 
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BATTERIES 

/*VvV* 

SPEAKER 

VOLUME R-21, MOST-OFTEN-NEEDED 1961 

ON-OFF 

WESTINGHOUSE 

Chassis V-2399-1 

Models H-712P9, H-713P9 

(Continued from preceding 
page.) 

CABINET 
RELEASE 
BUTTON 

CABINET 
RELEASE 
BUTTON 

< a * * w % ^ > 

BROADCAST 
SHORTWAVE 

KNOB 

EXTERNAL 
ANTENNA 
TERMINAL Frequency Range 

Broadcast. 540 to 1600KC 
Short Wave.•* 2.4 to 6.5MC 

Intermidiate Frequency.. 455KC 

EXT AMT 

IF Jb 

Bottom view of printed circuit chassis, showing components symb© icolly. 

1ST 2ND. 
AUDIO AUDIO 

T4 niiTPirr "G" "Sr "E" L2 "C 

BRACKET 
EXT. ANT 

L3 RFAMP 

. y 

BRACKET ACT! TOR C22 T3 2ND T2 1ST Tl MIXER 

165 



MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

B
ot

to
m
 V

ie
w
 o

f 
C

h
as

si
s 



167 



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

WESTINGHOUSE Chassis V-2404-1, Models H-737P7, H-738P7 
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WESTINGHOUSE Chassis V-2512-3, used in Models H-F1010A, H-F1011A, 

H-F1012A, H-F1013A, H-F1050B, H-F1051B, H-F1052B, H-F1053B 

y-i ^ 
'.1 
J~-D 153 

R3Fi 

/. i'aI-WA 

n r;“>. 
! I |5§ I Is 

-ll i 811 

I]aAAA<-k|1, vw^1 

Lsi_j Lsj__ 

= I*. “SI 

■ill !? 

31- S' • * 

« Ills 

ll 
*1 g;i*si. 

52 g» 
§3 sg 

s »!?S“sS«iSS lit I 
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aS5£^*»«S!*Ssi 

171 



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

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

MOV T A 
!V C3 _ 

270-a| 

- A 6 80V . .1-1 
II f i Anr\\i r r 3.2.n\ 

SPKR N 

J_C2B <R4 

40MFD <I0K 

1 TONE 

M CONT. 

C2C 
80 MFD 

XI R6 
esjA |g5v A2f9_, 

SEL. 5W 
FUSIBLE 

118V 

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

STEREO 
CARTRIDGE STEREO INPUT 

•[RIGHT CHAN. 

50EH5 
AUDIO OUTPUT MOV 

AC PHONO 
MOTOR 

USE WITH V-2508-3 
CHASSIS ONLY 

NOTES: 
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 ±20%. 

3. CHASSIS GROUND Jn 
COMMON B- 4- 

I—lOOQpQQj. J 

AC PHONO 
MOTOR 

USE WITH V-2508-6 CHASSIS 
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WESTINGHOUSE Chassis V-2507-8, Models H-70ACS1, H-70ACS3, H-70ACS4 
1/2 7025 

OR 1/2 I2AX7 
82V 

«$+LpW 

l/Z 7025^4** 

OR L 

^% 
» 2W 

IRSO 

'MV J* 
Tl «ri* igAMT 

| MOTOR j CHASSIS REMOVAL 

1. Remove control knobs. 

“all umotmcc wlucr lcu THAN i am m mpo* l »iacoDaec' Amp-Lok type plug from record changer. 
** jub«uhr than i am m mm, whu 3. Remove phono plugs ftpm record changer noting color of 
Sttm^JSSSiTsgoKgi"0H" l,ecables and their respective jacks. 

*■ 4- Disconnect speaker leads noting connections with regard 

:SK£3^5SURm,S^ , *° lead c°lor “d sPeaker d°'»- „ J 
a arrows on controls woicATt clockwise roiation 5. Remove two nuts securing left speaker baffle and remove 

(CONTROL VKWCD PROM INAPT (NO) h.ffU 
a SWC USCO IN CARLY production ONLY. This SWITCH Maine. 

is omn in sTSRco postion. 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). 

. o - Right CHAN. 

L ALL CAMCITANCC WtUKS LCSS THAN I ARC M MFD, 
WCATtR THAN I ARC IN MMFO, WHILC 

AU_RE8t«yNCt VALUES ARC IN OHM* 1/2 WATT, 
UNLESS OTHERWISE SPCOPfCO. 

*. DC VOLTASES MEASURED FROM S-U8W0 VTVM, UNE 
VOLT SET AT 117VAC. RCADW8 SHOULD K WtTMN i*0% 

&AMFLOK CONNECTORS VKWCD FROM CONTACT CNO. 
4 REAR SECTIONS OF ALL CONTROLS ARC RlOHT CHANNEL. 
& ARROWS ON CONTROLS MOKATE CLOCKWttC ROTATION 

(CONTROL VICWEO FROM SHAFT END) 
ftSWEUSCO IN CARLY PRODUCTION ONLY. THIS SWITCH 

IS OPEN IN STCRCO POSITION. 

CAI 
A.C. CONNECTOR 

|____£ARLY_ PRODUCTION 

OIMLIS xriir 

LEFT CHAN. 

NWBLK.TR.-7 TO L.SPKR 

i^-W<_YEL.- 
'YEl/BLK.TR.-'' 

'TO R. SPKR. 

173 



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

WESTINGHOUSE Chassis V-2507- 
Models H-68ACS1 and H-68ACS2 i Utls 
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WESTINGHOUSE Chassis V-2507-5 
Models H-67ACS1, H-67ACS2 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

WESTINGHOUSE Chassis V-2507-4 

■%$*. »#“ r-r+1-So- n-1 Models H-66ACS1, H-66ACS2 

A, TERMINAL NEAREST COLOR 00T 

JACK MOUNTEO OR CABINET 

fSHoLTACES MEASIJREO FROM CIRCUIT (ROUND U«IN# A VTWM, LOUDNESS CONTROL AT MINIMUM. 

RED TO RIGHT CHANNEL‘ 

BLACK TO LEFT CHANNEL 

WESTINGHOUSE Chassis V-2508-5 

Models H-63AC1, H-63AC2 RECORO CHANGER 
BASE PLATE 

SOEH5 

PHONO 
MOTOR 

PR0N6 
VIEW 

BOTTOM 
VIEW 

AUDIO 
, OUTPUT 
TRANS. 

2-»lE==3 

PHONO BASE 
C i 50DC4 

.047 — .. 

CSA-L+ csb-L + 
60 T" 40 T - 

176 
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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 
6AV6 

DET 1ST AUDIO 
6AQ5A 

PWR. AMR 

ALL VOLTASES A At DC UNLESS OTHERWISE SPECIFIED 

SWITCH SHOWN M PHONO POSITION FULL COUNTER¬ 
CLOCKWISE AS VIEWED FROM FRONT OF CHASSIS. v 

I F TRANSFORMER NUMOCRlNS STARTS WITH #1 TERMINAL 
AS FIRST TERMINAL CLOCKWISE AND ADJACENT TO MARKER 

•AS VIEWED FROM BOTTOM OF CHASSIS 

TUHINS RANSE 93S-I920KC 

ANTENNA ASSEMBLY- 

►ttOW CMC 
40 MFD 40MF0 
490 V 29 V 

STEREO PHONO SOCKET- 

CIB ANTENNA TRIMMER- 

CID OSCILLATOR TRIMMER - 

TUNING CAPACITOR 

ON-OFF SWITCH AND 
LOUDNESS CONTROL 

RADIO PHONO 
SWITCH 

+55 Kc. 
LT2 2ND IF. TRANSFORMER % 

—L5 PRIMARY BOTTOM ^ 
—L6 SECONDARY TOP 

455 KC. 

-TI- 1ST. I.E TRANSFORMER 

L3- PRIMARY BOTTOM 
L4-SEC0NDARY TOP 

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 

©■Oft® 

ZENITH RADIO 

Chassis 5F03,used in 
Models XD60C, F, L, V. 

Chassis 5E04 used in 
Models E514B.L.V, W, 
is the same electrically 

au measured mm chassis to poihts ipoicateo with ah a.c., ».c. m 
VACUUM TDK VOLTMETER. 
US( CHIT ZIUlTH RRR-IROOCTIVE ELECTROLYTIC COMOEHOERS FOR REPUCCMIPT. 
IF ARY OTMCI TYPE OF ELECTROLYTIC IS USIO IT Bill K RECESSARY TO ADO C7 SHOW 
IH OOTTEO LIPES. 
I ,F. TRANSFORMER R0MRE1IR8 STARTS tlTR #1 TCRMlRAl AS FIRST HRMIRAl CLOCniSC 
FROM MARIE! COOE TIRMlRAl AS VlfVEO FROM BOTTOM OF CHASSIS, 

Oil UI SECTION 
LEAOSUNEI* 

ACCOM)INC 10 THE 
PART NO. AS SHOWN 

T2 2ND I.F. TRANSFORMER 

L5 PRIMARY BOTTOM 

L6 SECONDARY TOP 

VOLUME 
CONTROL 

DENOTES . 
chassis"T" 

L2 OSCILLATOR COIL 

ALIGNMENT PROCEDURE 

SPEAKER LEADS'^^^ 

Operation 

Connect 

Oscillator To 

Dummy 

Antenna 

Input Sig. 

Frequency 

Set 

Dial At 

- 

Trimmers Purpose 

1 Converter 

Grid 

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

L6 

For I.F. Align¬ 

ment. 

2 One Turn 

Loop Coup¬ 

led Loosely 

to Wave 

Magnet 

— 1600 Kc. 1600 Kc. C ID Set Oscillator 

to Dial Scale 

3 1400 Kc. 1400 Kc. C IB Align Antenna 

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

ZENITH RADIO MODELS F512F,C,W,L,CHASSIS 5F13 
— from-ngU- 

600 TO 455 KC v-/ 455 KC TOSOO'U .05 WATT OUTPUT 400'b 
.05 WATT OUTPUT 

I2BA6 I2AV6 50C5 
LF DEI AMR *>*_ PWR.AMR 

\d 

I 6.8 < 
) MEG> 1- -1 

I 220 MMf 

—n-1 
L©--©-©- 

81 Tl MEG + 

*<D 
'color cooe 

DENOTES . 
CMASSIS'T' 

ON Ul SECTION 
LEADS UNE UP 

ACC0N0IN6 TO THE 
PANT NO AS SHOWN 

LIOS-43 

2 3 4 S I 7 

All VOLTAGES MEASURED FROM CHASSIS TO FOISTS IRRIGATES WITH AN A.C.. O.C. OR 
VACUUM TDK VOLTMETER. 

USE ORIT ZENITH NOR-INDUCTIVE ELECTROLYTIC CONDENSERS FOR REPLACEMENT. 

IF ART OTKR TYPE OF ELEC TOOL TTlC IS USED IT MILL IE KCESSARV TO ADD C7 SNOM 
IN DOTTED LINES. 

I.F. TRANSFORMER NUMKRINO STARTS U|TN f I TERMINAL AS FIRST TERMINAL CLOCKWISE 
FROM MARKER CODE TERMINAL AS VIEVE8 FROM DCTTOM OF CHASSIS. 

I.F. FRC90ENCT AW KC 
TUN INS RANGE MS-1620 1C 

AU RESISTORS *2« TOLERANCE, */2 MATT, CARSON UNLESS ITOENWilC SPECIFIED. 

* ALTERNATE PANTS WHEN Ul IS I2AV6 

A.C. PLUG 

L2 OSC. COIL 

-Tl 1ST I.F. TRANSFORMER 

-L3 PRIMARY BOTTOM 

-L4 SECONDARY TOP 

-T2 2ND I.F. TRANSFORMER 

-L5 PRIMARY BOTTOM 

-L6 SECONDARY TOP 

SPEAKER TERMINALS 

CIO OSC. TRIMMER ^ 

TUNING ^Sa=-" 

ON-OFF SWITCH AND VOLUME CONTROL 

ALIGNMENT PROCEDURE 

OPERATION 
CONNECT 

OSCILLATOR TO 
DUMMY 

ANTENNA 
INPUT SIC. 

FREQUENCY 
SET 

DIAL AT TRIMMERS PURPOSE 

1 Converter Grid .5 Mfd. 455 Kc. 600 Kc. L3.4.5.6 For I.F. Align¬ 
ment. 

One Turn 
Loop Coupled 
Loosely to 
Wave Magnet 

Set Oscillator 
to Dial Scale 

180 

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

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

I2BE6 
CONV. 

^—^.5 96 v 

58X 
-FROM- 

600 TO 455KC 

12 BA 6 
LF 

If 

II X 
-FROM - 

455 KC TO 4000/ 

tl5 jh*l?y 

Jisjl 5 &SJIT I 

55 X 
-AT- 

.05 WATT OUTPUT 

I2AV6 
DEI AMR 

50cTn 
PWR.AMP 

7X 
- AT i 

4000 

MATT OUTPUT 

Lfa- 

J.C6 i 

r.OI &0A9 

_rK_J 

J.047 

rCOLOR CODE 

lYb 

-©-©— 
R I L 5 ME6 X 

—VVWNA^—| 
VOLUME -±- 

^-J 

L —_ 

* ALTERNATE PARTS WHEN Ul 1$ I2AV6 
NOT USED SEE SCHEMATIC BELOW 

DENOTES , 

CHASSIS*X 

ON Ul SECTION 
LEAOS LINE UP 

ACCORDING TO THE 
PART NO AS SHOWN 

105-45 

I 2 5 4 5 6 7 

T2 2ND I.E TRANSFORMER - 

L5 PRIMARY BOTTOM -v 

L6 SECONDARY TOP \ 

a 

/ \ Ml TURN AROUNO PULLEY 

/ DIAL CORD DRIVE 

' DIAL DRIVE SHAFT SHOWN IN FUt-L COUNTER 
ytT CLOCKWISE POSITION 

^2 </2 TURNS AROUND TUNING SHAFT 
VOLUME CONTROL 

/-T| 1ST I F.- 

-Ljy4— L3 PRIMARY BOTTOM ^tes: 

//4-L4 SECONDARY TOP m voltages ►uslrco frcm chassis rc points indicated with, ah a.c d f ck 
J / 1-1 VACUUM TICE VCITMTIR, 

~~F\ /■’"'S lSF 0Kt 7[MU KCN-INDUCTIVE CLECTROIVEIC CCHDENSER' FOR REPLACEMENT. 

O (I2BE6) /- L2 OSCILLATOR COIif ‘ic other rm cf llectrolvtic is used it wiu be necessary tc add t7 shown 
_J yy / IN DOTTED LINES. 

lr*^L / ff-^—HI I.F. TRANSFORMER NUMBERING STARES WIEH »l TERMINAL AS FIRST TERMINAL CLOCrwi«£ 
) \ ^ LjfiLAJei FROM marker code terminal as viewed fro* BOTTOM Of chassis. 

v iOL nwW-M.n )—I —.i*f* freouenct nss rc 
J ; j-| —lEUNING RANGE S«-IC2C *C 

—j—I / ,— V T T “ | ALL RESISTORS *2CU TOLERANCE. 1/2 WATT, CARBON UNLESS OTHERWISE SPECIFICO. 

SPEAKER LEADS' Cl B ANTENNA -1 

CIO OSCILLATOR —1 

Alignment Procedure 

OPERATION 
CONNECT DUMMY INPUT SIG. SET 

OSCILLATOR TO ANTENNA FREQUENCY DIAL AT TRIMMERS PURPOSE 

Convortor Grid | .05 Mid. 455 Kc. 600 Kc. L3,4,5,6 For I.F. Align- 
mont. 

On* Turn 
Loop Couplod 
Loosoly Co 

— 1600 Kc. 1600 Kc. CID Sot Oscillator 
to Diol Scolo 

Wovo Mognot 
— 1400 Kc. 1400 Kc. CIB Align Antonna 

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

J® ©MO H® 

l»® 
© 

L1 
L9.LI0..1TBTIA1:8 TJL Ull Lia 

m n vc 
m m 

wm w coat ml s inokatc uocrast botatwi 
ul muMS KMKewtiMMMi mi nm cmim ti 
man mpkatcbwtm mac -BCttOMATutf volwcil 
all voltases arc oc unless omtMist SPEcifico 
ABRLItUBC •OfiUllTlOa-lATERKCOIATE IIH <HK 
'■tweaci boovlai «»- ivtcomduie frcb ultkc 
TMMM *Hf() 140-ltMK $TB. »C 

H- lOIBC fB. 
AU ACSiSTBAS m ?»% TgUBMCf, l/i BAH. CM- 

um i ! 
T^A uj_ 
/ /M4 

mtn chassis £ 

DIAL CORD DRIVE 
SHOWN IN FULL COUNTERCLOCKWISE 

POSITION 

TURN AROUND 
PULLEY ' 
/ >*=»*£ I >/2 TURN AROUND 
f PULLEY 

// 3V4 TURNS AROUND 
L/ SMALL PULLEY 

-1/4 TURN ON PULLEY 

-I TURN AROUND STUD AND 
I 1/4 TURN AROUND PULLEY 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 
cc 

ZENITH Chassis 6GT40Z1 & 6GT40Z2, Model "Royal 50" § § 
(Additional service material on page 187) p 8 5 

m L—*4 

* 

“ ><x>SS 
</>£=>;- t ro r-4 h- 

tn 
% ^?o 
c^S — >ooujuj 

<£ —O s 

tool 
ie=l 
^§1 

I tt-O > (vj >o< 
_h— i— >cd r- cvj < 
C\jO<t j t 1 
—OS 
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VOLUME R-21, MOST-OFTEN-NEEDED 1961 RADIO SERVICING INFORMATION 

ZENITH Chassis 6ET42Z1 & 6ET42Z2, Model "Royal 100" Continued 

121-62 
*121 145 

CONV 

\ 

T 6 
95-1734 

OSCILLATOR 
TRANSFORMER 

121-64 
* 121-52 

DRIVER 

j 

✓/ d I. ora i.r. , 4 390 ci\ TRANSFORMER 

121-74 - 
95-1733 *121-147 

*95-1775 2nd I F 
3rd I.F. 

nmnrei 
15 * I2i 

— T 4 
95-1729 
DRIVER 

T 2- 
95-1732 

*95 1774 
2nd I.F. 

121-73 -1 
*121-146 

1st I F 

T 1 — 
95-1731 

*95-1773 
1st I.F. 

.TRANSFORMER TRANSFORMER TRANSFORMER 

i;8Wr> 

121-61 
* 121-19 
OUTPUT 

k4JCHED PAIR '-T5 
95-1730 

AUDIO OUTPUT 
TRANSFORMER 

LEGEND 
B—BASE 

COLLECTOR 
E—EMITTER 

CHASSIS, WIRING AND COMPONENTS 

VIEWED FROM WIRING SIDE 

189 





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

Index 

Admiral Corn. 

3N1A 3 
4E3A 4 
4P3A 5 
4L2B 6 
4L26B 6 
4L27B 6 
4L28B 6 
4L29B 6 
4N3 4 
4P3.-A 7 
5B5B 8 
5B5C 8 
5K5A 9 
5K5B 9 
5M5 10 
5R5 11 
5S5 12 
6T5 13 
5V5 14 
7A2 16 
7D2 17 
8D2 18 
Y853C 8 
Y865B 8 
Y866B 8 
Y979 9 
Y1002 9 
Y1009 9 
Y1021 9 
Y1022 9 
Y1023 9 
Y1189A 4 
Y2061 16 
Y2063 16 
Y2067 16 
Y2068 16 
Y2119 17 
Y2127 18 
Y2993 7 
Y2996 7 
Y2998 7 
Y2999 7 
Y3021 11 
Y3027 11 
Y3037 4 
Y3037A 7 
Y3038 4 
Y3046 12 
Y3048 12 
Y3049 12 
Y3051 13 
Y3053 13 
Y3058 13 
Y3083 14 
Y4017 10 
Y4049 3 
Y4057 5 
Y4067 9 
Y4071 3 

Admiral,Cont 
Y4072 3 
Y4073 3 
Y4081 5 
Y4082 5 
Y4083 5 
Y4131 9 
Y4132 9 
Y4159 9 

American 
Motora 

8990831 67 
8990832 66 
8990833 70 

Arvln 
5R65 22 
5R67 22 
10R16 19 
10R18 19 
10R32 20 
10R38 20 
10R39 20 
3QR12 21 
3QR18 21 
60R23 23 
60R28 23 
6OR29 23 
6QR47 23 
60R49 23 
6OR58 24 
6OR63 24 
60R69 24 
60R73 24 
60R79 24 
90P53 25 
90P58 25 
1.42202 19 
1.47001 22 
1.48101 21 
1.48102 21 
1.49201 23 
1.49501 25 
1.49801 20 
1.50101 24 
1.50300 24 
1.50401 23 

Bulck 
980051 28 
980052 29 
980132 31 
980134 32 
980135 29 
Chevrolet 
988062 26 
988275 26 
988276 30 
988413 33 

Chevrolet + 
988414 34 
988460 26 
988468 35 

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

Delco 
AC-2977 26 
AC-2978 27 
AC-3084 26 
AC-3085 27 
AC-3086 26 
AC-3087 27 
980051 28 
980052 29 
980132 31 
980134 32 
980135 29 
988062 26 
988275 26 
988276 30 
988413 33 
988414 34 
988460 26 
988468 35 
989387 31 
989392 36 
989693 37 
989792 26 
Emerson Radio 
907B 3§ 
914B 44 
920 40 
925 40 
926B 39 
933B 41 
93 5B 41 
937B 41 
938B 42 
944B 44 
977 43 
120478B 39 
120482B 44 
120483B 44 
120494B 40 
120505B 39 
120522B 44 
120523B 44 
120528 43 
120547B 41 
120548B 41 
120558B 41 
120559B 42 

ford 
C0AF-13805D 68 
C1AF-18805+ 68 1 

Gamble-Skoamo 
RA48-8182A 46 
RA50-8231 47 
RA 50-8232 47 

General 
Electric 

T100A 48 
T145A 49 
T146A 49 
T150B 50 
T151B 50 
T165A 51 
T166A 51 
T210B 52 
C403A 48 
P790A, B 53 
P791A,B 53 
P805A 54 
P806A 54 
P807A 54 
P807B 55 
P808A 54 
P808B 55 
P815A 56 
P816A 56 
P830C 57 
P830E 58 
P831C 57 
P831E 58 
RP1100A 59 
RP1112A 60 
RP1127A 59 
RP1128A 59 

Hitachi. Ltd. 
TH-627R 61 

Magnavox 
65-01 62 

Montgomery 
V/ard 

GEN-1667A 64 
GEN-1668A 64 
GEN-2030A 63 
GEN-2030B 63 

Motorola. Inc. 
B1J 98 
B1W 98 
B2G 100 
E2N 100 
B2W 100 
A3B,N 85 
B3E 102 
B3W 102 
04MD 68 
10AX 65 

Motorola , Cent. 
A11A 97 
A11W 97 
CION 95 
CIO? 95 
C1CW 95 
cub 95 
C11G 95 
CHS 95 
A12N 104 
C12B 96 
C12P 96 
C12W 96 
13MA 66 
13MAM 67 
14MF 68 
14MFM 68 
14MR 70 
X14B 88 
X14E 38 
X14R 88 
X14W 88 
SF15.-1 110 
SF15-2 110 
XI5A 89 
XI5E 89 
XI5N 89 
X16B 90 
XI6G 90 
XICN 90 
X17B 91 
X17N 91 
X17R 91 
XT18B 94 
XT18S 94 
SH19 111 
X19A 92 
X19E 92 
L20E 93 
SH20 105 
SI121 106 
X21W 112 
SH22 107 
SK32W 86 
SK33W 86 
SK35W 86 
SK39MB 86 
SK40.-1 108 
SK41 108 
SK43.-1 109 
BKA6QX 72 
CRA60X 73 
CRM60X 75 
0EA6QX 76 
PCA6QX 72 
VWA60 74 
BKA61 77 
CTA61 77 
CTM61X 78 
CTM61XA 78 

Motorola, Cont. 
109 80 
111 80 
113 80 
114 80 
309 80 
31QX 82 
311 80 
31IX 83 
314Ii,V 80 
50QX 79 
HS-746 85 
HS-775 86 
HS-776 86 
HS-778 86 
HS-795 88 
HS-796 89 
HS-797 90 
HS-798 91 
HS-799 92 
HS-800 93 
HS-802 94 
HS-813 95 
HS-814 95 
HS-815 96 
HS-819 98 
HS-820 100 
HS-821 102 
HS-824 97. 
HS-825 104 
HS-827 105 
HS-828 105 
HS-829 106 
HS-830 106 
HS-831 107 
HS-832 107 
HS-833 108 
HS-835 109 
HS-860 110 
HS-861 111 
HS-869 111 
HS-876 112 
HS-898 110 
FM-900 84 
1500 94 

Oldsmobllfi 1 
989387 31 
989392 36 

Packard -Bell 
5R8 113 
5RC8 113 

FhJlco Coro. 1 
T-50(126) 114 
T-51(124) 114 
T-52(124) 115 
TC-57 115 
T-62 116 

(Index continued on page 192, over) 
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Philco, 
T-66 
T-70 
T-74 
T-76 
J-769 
J-772 
J-773 
J-774 
J-775 
T-802 
J-838 
J-840 
J-842 
J-845 
J-846 
T-901 
J-996 
J-997 
J-1423 
J-142 5 
J-1525 
J-1626 

Cont. 
117 
118 
119 
120 
121 
121 
121 
121 
121 
124 
121 
121 
121 
121 
121 
125 
126 
127 
128 
128 
128 
128 

Pontiac 
989693 37 
989792 26 

RCA Victor 
1F1 129 
1F2 129 
1T1 130 
1T2 130 
1T3 130 
1TC4 130 
1TP1 132 
1TP2 132 
1X2 134 
1X3 134 
1X4 134 
BK-1 139 
TPM-11 140 
TPM-12 140 
TPM-13 140 
VC-13 140 
VCR-13 140 
VC-14 140 
VCR-14 140 
VC-16 140 
PM-17 140 
VC-17 140 
PM-18 140 
VC-22 140 
VP-33 136 
RS-34P 135 
VP-34 135 
VP-36 137 
DK-109 139 
DK-110 139 

RCA, Cont. 
DK-111 1 
RS-171D 1 
RS-171F 1 
RS-175B 1 
RS-177A 1 
RS-179 1 
RS-182A 1 
RS-187 1 
RS-188 1 
VC-270 1 
VC-271 1 
VC-272 1 
VC-273 1 
RC-1192 1 
RC-1199 1 
RC-1199A 1 
RC-1199B 1 
RC-1200 1 
RC-1200A 1 
RC-1201A ] 
RC-1202A 1 
RC-1202B 1 
RC-1202C 3 

Studebaker 
AC-2977 
AC-2978 
AC-3084 
AC-3085 
AC-3086 
AC-3087 

Sylvan la El 
1-647-1 
4C09 
4C15 
4P05 
4P06 
4P14 
4P15 
4T09 
4T15 
5C10B,P 
5C11B,T 
5C12R,T,W 
5C13 
5P16 
5T10B,P 
5T11B,T 
5T12R,T,W 
5T13 
5T17 
6F17 
6F18 
6T14 
7K10 
7K11 
8F15 

Syl vania, 
8F16 
8P18 
45C13 
45C14 
45P19 
630-5,-6 
630- 7,-8 
631- 2,-3 
632- 3 
649-1,-2 
651-1,-2 
651- 3,-4 
652- 1 
653- 1 
661-1 
668-1,-2 
673-1 
676- 1 
677- 1 
678- 1 
679- 1 
680- 1 
690-1 
1100 
1111 
1160 
1212 
1219 
1286 
1300 
1301 
1306 
1309 
1322 
1400 
1512 
1519 
1600 
1701 
1704 
1708 
1709 
2300 
2400 
2500 
2600 
2700 

Cent. 
148 
151 
146 
146 
156 
143 
143 
144 
145 
147 
143 
143 
148 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
147 
147 
147 
147 
147 

Trav-ler 
60C300 
60C501 
60C302 
60C303 
60C320 
60C321 
60C322 
60C323 
1130 

Webcor. Inc. 
14X310-1 159 
14X331 160 
1050-1A 159 
BC1055 160 
MC1055 160 
WC1055 160 
1172-1 159 

Western Auto 
DC2082B 161 
DC2083B 161 
DC2172A 161 
DC2173A 161 
DC3085C 162 
DC3160 162 

Westlnghousa 
H-61MP2 172 
H-61MP3 172 
H-63AC1 176 
H-63AC2 176 
H-64ACS1 172 
H-64ACS2 172 
H-65ACS1 177 
H-65ACS2 177 
H-66ACS1 176 
H-66ACS2 176 
H-67ACS1 175 
H-67ACS2 175 
H-68ACS1 174 
H-68ACS2 174 
H-70ACS1 173 
H-70ACS3 173 
H-70ACS4 173 
H-712P9 164 
H-713P9 164 
H-718T5A 167 
H-719T5A 167 
H-720T5A 167 
H-725P6A 166 
H-726P6A 166 
H-727P6A 166 
H-728P6A 166 
H-737P7 168 
H-738P7 168 
H-748T5 163 
H-749T5 163 
H-750T5 163 
H-753L5 163 
H-755L5 163 
H-756T5 169 
H-757T5 169 
H-759T6 170 
H-760T6 170 
H-771P6,+ 166 
H-772P6,+ 166 
H-773P6.+ 166 
H-F101QA ' 171 

Westinghouse+ 
H-F1011A 171 
H-F1012A 171 
H-F1013A 171 
H-F1050B 171 
H-F1051B 171 
H-F1052B 171 
HrF1053B 171 
V-2395-2 163 
V-2395-3 163 
V-2397-4 166 
V-2399-1 164 
V-2401-3 167 
V-2404-1 168 
V-2410-1 169 
V-2410-2 170 
V-2506-5 177 
V-2507-4 176 
V-2507-5 175 
V-2507-6 174 
V-2507-8 173 
V-2 508-3 172 
V-2508-5 176 
V-2508-6 172 
V-2508-7 172 
V-2512-3 171 

Zenith Radio 
5D12 182T 
5D20 178 
5F03 179 
5F04 179 
5F13 180 
5F29 190 
5G09 182 
6D01 183 
6ET42Z1 188 
6ET42Z2 188 
6GT40Z1 186 
6GT40Z2 186 
7F03 184 
7FT45Z1 185 
50 186 
XD50C,+ 181 
XD60C,+ 179 
100 188 
475 185 
E512C,+ 180 
E514B,+ 179 
G516C,+ 182 
SFD660 178 
D720C.P 183 
F728C,+ 184 
SFF2503T 190 
SFF2505T 190 
SFF2603 190 
SFF2605 190 
SFF2606 190 
SFF2607 190 

192 


