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LBI-3230

GENERAL INFORMATION

The following information has been included to assist the
servicemen in the use of this instruction book.

UNIT IDENTIFICATION

Each piece of G-E Radio Communication Equipment is identified
by a MODEL number or TYPE number stamped on the unit. TYPE numbers
(e.g., Transmitter Type ET-28-A) describe general classes of equip-
ment and are used only for broad identification and, in the case of
transmitters, for FCC filing. MODEL numbers (e.g., Transmitter
Model 4ET28A1) describe units in detail and are essential for proper
identification. A COMBINATION number (e.g., Portable Combination
HB-11-W) describes a complete transmitter-receiver complement. An
ISSUE number indicates what models of equipment are in the combina-
tion. SERIAL numbers are provided for the convenience of the customer
in identifying his transmitters.

PRODUCTION CHANGES

From time to time, changes are made in the equipment described
in this book, either to improve performance or to simplify circuits.
Each change is identified by a Revision Letter stamped after the
model number on the nameplate or on the chassis. Any given revision
includes all previous revisions. The Production Change information
in each unit's instructions can be used when the instructions are
used with a unit of earlier revision.

SERVICE PARTS

A list of the principal service parts are included in the
parts list for each unit. The symbol numbers are those appearing
on the elementary diagram for the unit. Service parts may be ob-
tained from authorized G-E Service Stations or ordered through any
G-E Communications Equipment District Sales Office (see list at end
of this book). When ordering a part, include the symbol number,
description and drawing number of the part, and the model number
and revision letter stamped on the unit.

These instructions do not purport to cover all details or varia-
tions in equipment nor to provide for every possible contingency to
be met in connection with installation, operation, or maintenance.
Should further information be desired or should particular problems
arise which are not covered sufficiently for the purchaser's pur-
poses, the matter should be referred to the nearest General Electric
Company District Office.
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LBI-3230

SPECIFICATIONS

4EA12A10

6.6 volts dc: More than 10 watts
13.6 volts dc: More than 25 watts

STANDBY FULL POWER
6.6 v dc: 0.5 amps S5 amps
13.6 v dc: 0.5 amps 5 amps

Controlled magnetic microphone.
Interconnected with Transistorized
Progress Line or Progress Line
equipment.

+3 db, 300-3000 cps (1000 cps ref.)

16 ohms

80 db minimum, continuously adjust-
able from 0 to maximum

3-7/8" x 6-7/8" x 6-5/8" (excludes
knobs)

7 lbs. 3 oz.

* May also be used with carbon microphone and all
standard 2-way mobile equipment with appropriate
modifications.
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GENERAL ELECTRIC
20-WATT TRANSISTORIZED AUDIO AMPLIFIER
MODEL 4EA12A10

DESCRIPTION

The General Electric Transistorized Audio Amplifier Model
4EA12A10 (Fig. 1) is designed as a '"2-in-1" amplifier package for
use as a public address system or for amplified radio. The ampli-
fier operates from a 6 or 12 volt battery and may be used by itself
or with any conventional mobile equipment.

A three-position selector switch (S601) on the front of the
unit makes it possible to (1) listen to the regular mobile speaker
inside the vehicle (OFF position); (2) monitor the receiver over
the externally-mounted speaker, for outside work (RAD position) ;
or (3) use the amplifier and the mobile microphone as a public
address system (MIC position). The amplifier may be used as a pub-
lic address system without a mobile radio.

Fig. 1. - Transistorized Audio Amplifier
Model 4EA12A10



LBI-3230
DESCRIPTION
EXTERNAL SPEAKER

The amplifier is designed to be used with a re-entrant type
external horn Model 4EZ6Cl (Fig. 2).

Fig. 2 - External Speaker Model 4EZ6C1

Transistor Protection

A thermostat located on the heat sink protects the transistors
against a temperature rise which could endanger their life. The
thermostat automatically turns off the power output stage until the
temperature drops to a safe point.
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CIRCUIT ANALYSIS

The symbol numbers of components referred to in this analysis
may be located on the Elementary and Outline Diagrams listed in
the Table of Contents. The amplifier obtains its supply voltage
from the vehicle battery (6 or 12 volts, positive or negative
ground) .

The operation of the amplifier with the selector switch in
each of its three positions is described below.

MIC POSITION

With the selector switch S601 in the MIC position, contacts
1 and 4 of S601-A close, allowing input power to be applied to
the amplifier. Contacts 11 and 12 of S601-A close, connecting the
output of the driver transistor Q602 to the input of the driver
transformer T602. Contacts 1 and 4 of S601-B close, allowing the
microphone output to be applied to the base of the pre-amp tran-
sistor Q601. Contacts 11 and 12 of S601-B close, providing a return
path for the microphone signal. Contacts 7 and 8 of S601-B close,
disabling the push-to-talk button on the microphone.

The audio signal from the microphone is capacity coupled
through C602 to the base of the pre-amp transistor Q601. The
output of the pre-amp is capacity coupled through C604 and C605
to the base of the driver transistor Q602. R610, the gain control,
is located between the emitter and base of Q602. The output of the
driver transistor is transformer coupled through T602 to the bases
of the power output transistors Q603 and Q605. The power output
stage is a Class B compound-connected, push-pull amplifier. The
emitters of Q603 and Q605 are connected to the bases of Q604 and
Q606 respectively. The output transistors have common collectors
connected to the primary of the output transformer T601. The
secondary of the output transformer is connected to J603, the
external speaker jack.

Taps are provided on the secondary of T60l1 for changing from
6 to 12 volt operation. For 12-volt operation the low side of the
speaker jack is connected to T601-6 and for 6-volt operation the
low side of the speaker jack is connected to T601-7.
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CIRCUIT ANALYSIS
RAD POSITION

With the selector switch S601 in the RAD position, the output
stage of the amplifier is used to drive the external speaker for
monitoring the mobile receiver. S601-B in this position does not
alter the microphone circuit and it remains in its normal operating
condition. S601-A contacts 1 and 2 close, allowing battery power
to be applied to the amplifier. S601-A contacts 5 and 6 close,
connecting the secondary of the mobile receiver output transformer
to the input of the ; driver transformer T602 (blk-blk).

OFF POSITION

With the selector switch S601 in the OFF position, power is
removed from the amplifier, the microphone and speaker circuits
are returned to their normal condition, and the mobile system
functions normally.

INSTALLATION

AMPLIFIER MOUNTING

The amplifier may be installed in any location convenient for
the operator, and should be positioned so that there is good air
movement across the heat sink. When installing the amplifier, first
mount the bracket and then assemble the amplifier to the bracket.

1. Select the location for the amplifier.

: 2, Use the mounting bracket as a template to determine
the placement of the two mounting holes.

3. Use a #24 (5/32-inch) drill and drill the mounting holes.

CAUTION

Be sure that all dash wiring is
cleared away from the drilling area.

4. Mount the bracket with the two hex-head thread-forming
screws provided.

5. Assemble the amplifier to the mounting bracket.
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Fig. 3 - Speaker Mounting Installation
(RC-656)
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INSTALLATION
EXTERNAL SPEAKER MOUNTING

The speaker may be installed on the roof, on the fender, or
under the hood of the vehicle.

1. Select the location for the speaker.

2. Use the speaker base as a template to determine the
placement of the four mounting holes.

3. Use a 1/4-inch drill and drill the mounting holes.

NOTE

If the mounting surface is a large thin area
of metal such as the roof of a passenger car, a
rubber gasket and a backing plate should be used.
The backing plate should be about 1/8-inch thick.
Use the speaker base as a template to drill four
holes through the backing plate and the gasket.
Make the backing plate of sufficient area to pre-
vent buckling of the mounting surface at high
vehicle speeds.

4, Mount the speaker as shown in Fig. 3.
5, Cut a 1/2-inch hole for the speaker cable.

6. Insert the rubber grommet in the entrance hole for
the speaker cable.

7. Disassemble the plug from the speaker cable, pass
the cable through the grommet, and reassemble the plug.

8. Plug the speaker cable into J603 on the amplifier.

ELECTRICAL CONNECTIONS

Audio Amplifier 4EA12A10 may be used with any standard
mobile equipment with the proper modification. The instructions
given below and on RC-657 apply to use of the amplifier with
General Electric Progress Line and Transistorized Progress Line
mobile equipment.

1. Connect cable from J604 to Control Unit as shown on
RC-657.
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2, If amplifier is to be wused without a mobile radio J604
is not used.
FUSE ASSEMBLY AND CABLE KIT PLA-4031186-G1

1. Mount the fuse holder near the starter relay.

2. Cut the red wire to the necessary length and assemble
a ring terminal to each end.

3. Connect the red wire from the fuse holder to the starter
relay terminal which connects directly to the car battery.

4, Do not shorten the black or brown leads of the power
cable assembly as their resistance is critical for proper function-
ing of the unit.

5. In a positive-grounded vehicle the brown lead must connect
to ground and the black lead to the fuse assembly.

6. In a negative-grounded vehicle connect the brown lead to
the other end of the fuse assembly and the black lead to vehicle
ground.

MAINTENANCE
Mobile units are subject to shock and vibration, and should

be checked periodically to insure that mounting hardware and
electrical components are secure.

CIRCUIT MAINTENANCE

Disassembly.

1. Remove the plugs, cables, and accessories from the unit.

2. Remove the unit from the mounting bracket.

3. Remove the two phillips head screws from the front of the
unit and pull out on the front panel, to gain access to the cir-
cuitry.

4. Remove the two phillips head screws from the inside front
of the heat to gain access to the power transistors, thermostat
and output circuitry.

5. Refer to Service Hints, Service Outline, Elementary

Diagram and Parts List for electrical maintenance of equipment.
(See Table of Contents).



PROGRESS LINE
MOBILE CONTROL UNIT
4EC2T7AI —

EA-12-A AMPLIFIER

@communicationsl

TO EXTERNAL

s
SPEAKER 4EZ 6Cl

N\

RUBBER GROMMET

CABLE A-4034626-P!I

TRANSISTORIZED PROGRESS LINE CONTROL UNIT 4EC37A10

1, PLUG CABLE A-4034626-P2 INTO J604 ON AMPLIFIER AND
OTHER END INTO J702 (MIC) ON CONTROL HEAD,

2. REMOVE 2200 OHM RESISTOR (R706) IN THE CONTROL HEAD
THAT GOES FROM J702-5 TO J703-6 AND REPLACE THE RESISTOR
WITH A WIRE JUMPER,

PROGRESS LINE MOBILE CONTROL UNIT 4EC29Al
CABLE A-4034626-P1 FROM J604 TO CONTROL UNIT
CONNECT WIRES AS FOLLOWS:

WIRE COLOR T0

RED J701-3

BLACK TB2-3

GREEN TB2-4

WHITE J701-2

SHIELD ON WHITE J701-1

BLUE NO CONNECTION

( P603 |- —N

MIC OFF RAD MIC GAIN
F A |
L T
P604 P602 U P
* 607 \
] P60I TRANSISTORIZED PROGRESS
- ‘ LINE MIKE JACK
PROGRESS
_J LINE MIKE
j JACK
O) 6ND

S

TO STARTER

RELAY TERMINAL

FUSE ASM & CABLE KIT
PL 4031186 -G!

Fig. 4 Pictorial Connnection Diagram

AUDIO AMPLIFIER
MODEL 4EA12A10

(RC-657) 9
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aooooooad VOLTAGE AND RESISTANCE CHARTS
S I Y W Y 4EA12B10 ONLY
——
e OOOoOoaoO.;a . s D e ~ oL OLTAGE_READINGS |
2 N I Y O P 3 PN (1] \ |j| NUMBER E T
e
(I I A Y Y Y ) - - J605 y /‘((Setc')dz \\’}. ec | '?350% QL 0 -0.4 to £5.5 0 to ;gg
i B 2 2 V] ~0.4 to #5.5 to .
. OOoooOoo 3 3 NEMN e /L] Qs 1.5 to 2.6 715 to 2.6 6.3
. OO Ld & ~—— 0.35 0.1 .
O o oc & " i 0 0.9 2.9
P60 TERMINAL VIEW OCgac3 P602 TERMINAL VIEW  ®E / Q6 1.8 1.7 11.4
(I . —
| >y
"Hn sYMBOL RESISTANCE READINGS
VIEW AT A NUMBER E B T
XQl 0 11.6K 1.7k
xgz 0 11.6K 1.7
xQ3 . 2.7K 35K 91
: XQ4 68 7.5K 1.1K
cIo XQ5 0 6.5K 1.1k
U | I \ XQ6 200 INF, INF.
0 R3 ..|B§ l.. .
| +*
é@g - -2 O A Rr23 CONDITIONS OF MEASUREMENTS
-
- - wfi if 8 [© c3 ’g 1. READINGS TAKEN WITH A 20,000 OHM-PER-VOLT METER,
r=A | A oft i 2
__H /-—4 Rl Lt Q2 . 2. VOLTAGE READINGS TAKEN WITH SIREN IN AUT, SIREN POSITION.
1peot | 'Peo2 | i T 413.6 VDC APPLIED, 16 OHM RESISTOR OR SPEAKER LOAD ON
! [ ! : p AMPLIFIER,
L re— R614 R6I5 506 Re 3. VOLTAGE READINGS $10%. RESISTANCE READINGS +20%.
J
| fefsoe ? I 2 3 : ———1323 >R 4. VOLTAGE READINGS ARE TAKEN WITH POSITIVE METER PROBE CON-
! L 2 } xggg:/ mo°6°§ NECTED TO J601-3 OF THE AMPLIFIER,
| 1
A" 5. WHERE TWO VOLTAGES ARE GIVEN IN THE CHART ABOVE, THE
§ "A' Ter VOLTAGE AT THAT POINT VARIES BETWEEN THE TWO VOLTAGES AT
i Teo! "2 A 6 CPM RATE,
T84 -3 Re04] 6. RESISTANCE READINGS ARE TAKEN WITH A METER PROBE CONNECTED
186 2 -4 $e3538% TO J601-3 OF THE AMPLIFIER,
" T602 2 817 6l 7. RESISTANCE READINGS ARE TAKEN WITH THE POWER DISCONNECTED
\\-\ R K J602 m Vle AT”B" V'EW AT 'b“ FROM THE UNIT.
i ING SHOULD BE TAKEN WITH ALL TRANSISTORS OUT
@ > BOARD , PRE -AMP SIREN BOARD, C-5495744 8 SF IHEIR SOCKETS. DO NOT USE ANY ONMMETER WHICH PUTS MORE
A-4032087 4EAI2BIO ONLY. THAN 10 VOLTS ON THE CIRCUIT,
VOLTAGE CHART
4EA12A10/B10
DC READINGS
- Q801 Q602 Q603 Q604 Q605 Q606
"
VIEW AT 'V 0.5 2.65 1.0 0.7 1.0° 0.7
0.65 2.75 0.1 1.1 0.1 1.1
4.2 12.4 13.6 13.6 13.6 13.6
ALL DC READINGS ARE TAKEN WITH METER PLUS PROBE ON £13.6 VOLTS,
DECAL ON 4EAI2BIO ONLY ON £
TYPICAL AC READINGS:
Q80lc TO B/ 0.3V AC
Q602c TO By 4.8 V AC
Q603b TO Q605b 4.8V AC
Q604c TO Q606¢ 9.8 V AC

THE AC READINGS ARE TAKEN AT 0.1 V, 1000 OHMS IN, GAIN SET
FOR 18 V OUTPUT ACROSS 16 OHM, 25 WATT RESISTOR.

S603 1S ON 4EAI2BIO ONLY Fig, 5 Outline Diagram

AUDIO/SIREN AMPLIFIER
MODEL 4EA12A10/B10

(D-5499862, Rev, 0) 11



PART OF CABLE 4034626
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/ CABLE TO CONTROL UNIT \ Jeo4 J607
TRANSMIT BL [ A F2a-r0 TPL MIKE
S601-8 Rei7 |
VC HI G l DI F24-BL-BK F24-0- BL |
| l € ;RPA 2200 Jso% I
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MIC Hi Nnw | LENF24-8L-BR A P | ©wea F24-R- G ; F24-R-BR 3
® o T 2 3
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6 MIKE' JACK | l_ B — F24-G 6
|—_BK_S'TRAWDED'—_A_ B I B - ‘I | ‘
R__STRANDED i
S i
| 1
HEAT SINK
| F24-0-BH | [ pl-sa0i240 |
J605 P605
I PRE-AMP | ——l Q604
e COMPONENT  BOARD 7 Ok I TB6-3  £24.0-BK I| | c
C
R6I8 c R620 ! Te02 TB6-2
I 2200 30 J o 0B B
N 1SV R6ll I G 8
‘ T 300 E F24 -BK S |13 E
SRE0I 5V BoR | Q603 Teo! R6I4 0
I 62K R6I2 | TB6-I A 2 102, ]2 !
910 i 7
R605 W - xxl I
THERMOSTAT
] 9100 w #16 AWG -0 S o 4 M 60z
51 % S
Q60! @
| X601 ?5 3 * 1
R603 sw 213 |3
| ,
° 5K 3 57, F24.BK 3
C
§ 02 18 o8
° SUF A Fo4.G TB7-3 8
3 |3 . F4-0-Bk—, I |
. ' S601-A Q605 g v
é G o8 87-4 l4/ a | |
R602 #16 AWG-BL Q606
SEE 4300 |_
4>7mTE2 J606 P606
4 i 3 R604 &
w| [ : :
N 1
‘-N *—ol_* n %o % 3 F24-BL g,
RSAR f : w
| o3V 1244Y  |pgon )
e J603
- PgM’-R SPEAKER
%IL JACK
—* [ 3 F24-0 G2 Gl
[ F6Ol MIC GAN T82-MTG =
PART OF FUSE NP XF 60! RO
ASSEMBLY & CABLE | g XK S FUSE ASSEMBLY 2500
KIT 4031186GI (8 :__: % ADD JUMPERS FOR
X R 6VOLT OPERATION
L _I\ FUSE SHOULD BE IN THE NUMBERS IN CIRCLES %% FOR 6 VOLT OPERATION
* UNGROUNDED. LEAD FROM THE F24-R0 o ARE_THOSE OF TBI MOVE WIRE FROM TEOI-
| PRIMARY POWER SOURCE ON PRINTED BOARD 6 TO T60I-7
L. 2
NOTES
ALL RESISTORS ARE 1/2 WATT UNLESS SEE APPLICABLE PRODUCTION CHANGE I. FOR CARBON MICROPHONE ADD 2 7K 1/2
OTHERWISE SPECIFIED AND RESISTOR SHEETS IN INSTRUCTION BOOK SECTION WATT RES'STOR MOVE BLACK WIRE FROM
VALUES IN OHMS UNLESS FOLLOWED BY DEALING WITH THIS UNIT, FOR DES - HOLE 6 TO HOLE 2
K=1000 OHMS OR MEG = 1. 000,000 OHMS . CRIPTION OF CHANGES UNDER EACH 2. TERMINATE 7117269P2 ON END OF # |6
CAPACITOR VALUES IN PICOFARADS (EQUAL REVISION LETTER. AWG-O AND #¢12AWG-BL AT J6O! '
;3 &cwmmmn&os& &J)NC%ESEEFOLLOWED THIS ELEM DIAG APPLIES TO
= MICROF/ N NCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY MODEL NO REV LETTER
MH:= MILLIHENRYS OR H=HENRYS.
IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY Fig, 6 Elementary Diagram

SERVICE PART SHOULD BE MADE ONLY WITH

A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

AUDIO AMPLIFIER
MODEL 4EA12A10

(D-5499702, Rev. 3)
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PARTS LIST

AUDIO ANMPLIFIER
MODEL 1iA12A10
PL-5496819-G1

SYMBOL

DESCRIPTION

G-E DRAWING
& PART NO.

€603
C604
C605

€606

€607
and
C608

C609

1601

J601

J602
J603
J604

J605
J606
J607

L601

P605
and
PB0A

'CAPACTTORS

Capacitor: Electrolytic, (miniature for 85°C
operation); hermetlcally sealed in aluminum:.tube,
10 pf +100% -10%, 25 VDCW. Sprague Electric Mfg
Co Cat. No. 30D182A1.

Capacitor: Electrolytic, (miniature for 85°C
operation); hermetically sealed in aluminum tube,
5 puf +100% =10%, 25 VDCW. Sprague Electric Mfg
Co Cat. No, 30D179A1l. (Included in Pre-Amp Board]
G-E Dwg and Group No., PL-4032087-Gl).

Capacitor: Electrolytic, (miniature for 85°C
operation); hermetically sealed in aluminum tube,
100 pf +100% -10%, 6 VDCW. Sprague Electric Mfg
Co Cat. No. 30D135A1l. (Included in Pre-Amp Board|
G-E Dwg and Group No., PL-4032087-Gl).

Capacitors: Electrolytic, (miniature for 85°C
operation); hermetically sealed in aluminum tube,
10 uf +100% -10%, 15 VDCW. Sprague Electric Mfg
Co Cat. No. 30D165A1. (Included in Pre-Amp Board|
G-E Dwg and Group No., PL-4032087-Gl).

Capacitor: Electrolytic, (miniature for 85°C
operation); hermetically sealed in aluminum tube,
100 uf +100% -10%, 6 VDCW. Sprague Electric Mfg
Co Cat. No. 30D135A1. (Included in Pre-Amp Board|
G-E Dwg and Group No., PL-4032087-Gl).

Capacitors: Electrolytic, (miniature for 85°C
operation); hermetically sealed in aluminum tube,
35 pf +100% -10%, 15 VDCW. Sprague Electric Mfg
Co Cat. No. 30D169A1. (Included in Pre-Amp Board
G-E Dwg and Group No., PL-4032087-Gl).

Capacitor: Electrolytic, (miniature for 85°C
operation); hermetically sealed in aluminum tube,
20 pf +100% -10%, 50 VDCW. Sprague Electric Mfg
Co Cat. No. 30D198Al.

E

Lamp:
at 12 amps.
Type 53.

Incandescent; miniature bayonet base, 14.5
(Uses G-3 1/2 size bulb). G-E

JACKS AND RECEPTACLES J

Connector: Plug; molded compound body, 4-terminal
(with angle brackets). HB Jones Co Cat. No.
P-304-AB,

Connector:
plated).

Chassis; 4-female contacts, (silver
Amphenol Corp Type 91-PC4F.

Jack: Midget type; (supply with two-brass hex nuts|
and one-lockwasher). PR Mallory Co Type A2A.

Connector:
locking clip).

7-male contacts, (gold finished), (with
Amphenol Corp Cat. No. 126-197.

Connectors: Socket; molded compound body, 4-ter-
minals, (with angle brackets). HB Jones Co Cat.
No. S-304-AB.

Connector: Socket; black phenolic, 8-female con-
tacts, (brass), max rating 1,000 VDC, (contact-
to-contact), max current 5 amps, (with steel
plate). Component Mfg Service Inc Cat. No.
6601-C8A.

INDUCTOR

Choke: RF; ind 10.0 mh *10%, res 40 ohms max, res-
onate freq 480 KC +5%, 50 ma DC. National Co
Type R50-1. (Included in Pre-Amp Board, G-E Dwg
and Group No., PL-4032087-Gl).

PLUGS

Connectors: Plug; molded compound body, 4-terminal
(with angle brackets). HB Jones Co Cat. No.
P-304-AB.

B-7489483-P7

B-7489483-P6

B-7489483-P9

B-7489483-P5

B-7489483-P9

B-7489483-P10

B-7489483-P11

B-7473192-P10

K-7117934-P2

A-7106673-P3

C-5495031-P5

B-7473192-P3

C-5495345-P6

A-7129942-P4

M-7473192-P10

G-E DRAWING G-E DRAWING
SYMBOL DESCRIPTION & PART NO. SYMBOL DESCRIPTION & PART NO.
TRANSISTORS T ISI;ORIERS
Q601 Transistors: Germanium, PNP., Type 2N324. C-5496666-P1 T601 Transformer: Audio; output (class B push-pull), B-5491636-P1
and (Included in Pre-Amp Board, G-E Dwg and Group No g core and coil construction with bobbin.
Q602 PL-4032087-Gl1). Pri 1-3: ind 5 mhy CT min at 1 KC and 1 v input
dc res 0.08 ohms max,
Q603 Transistor: Germanium, PNP. Type 2N188A. C-5496667-P1 Sec 4-5: ind 5 mhy min at 1 EC and 1 v input,
Sec 4-6: ind 17 mhy min at 1 KC and 1 v input,
Q604 Transistor: Germanium, PNP. Type 2N277. C-5495916-P1 Sec 4-7: ind 50 mhy min at 1 KC and 1 v input,
(Included in Heat Sink, G-E Dwg and Group No., dc res 0.25 ohms max.
PL-5491240-Gl). .
T602 Transformer: Audio, driver (transistor); core and| B-5491536-P1
Q605 Transistor: Germanium, PNP. Type 2N188A. C-5496667-P1 and coil construction with bobbin, operating
voltage 12 VDC at 10 MADC.
Q606 Transistor: Germanium, PNP. Type 2N277. C=5495916-P1 Pri 1: 1,500 ohms imp,
(Included in Heat Sink, G-E Dwg and Group No., Pri 2: 320 ohms imp,
PL-5491240-G1). Sec: 2,000 ohms imp.
RESTSTORS SOCKETS
R601 Resistor: Composition; 62,000 ohms +5%, 1/2 w. C-3R77-P623J X1601 Holder: Lamp, (miniature bayonet socket); 2-ter- | A-4032238-P1
(Included in Pre-Aup Board, G-E Dwg and Group minals, right-angle downturned bracket. Lee~
No., PL-4032087-Gl). craft Mfg Co Series 7-08.
R602 Resistor: Composition; 4,300 ohms +5%, 1/2 w. C-3R77-P432J XQ601 Sockets: Transistor; 4-contacts, insulated, low- | B-5490277-P1
(Included in Pre-Amp Board, G-E Dwg and Group and loss mica-filled phenolic, 1,000 megohms min,
No., PL-4032087-Gl). XQ602 contact res 0.03 ohms max, 1 amp, 400 vrms.
Elco Corp Cat. No. 3303. (Used with mounting
R603 Resistor: Composition; 15,000 ohms +10%, 1/2 w. C-3R77-P153K ring. Elco Corp Cat. No. 757. (G-E Dwg and
(Included in Pre-Amp Board, G-E Dwg and Group Part No. A-7162414-Pl1)). (Included in Pre=Am,
No., PL-4032087-Gl). Board, G-E Dwg and Group No., PL-4032087-Gl).
R604 Resistor: Composition; 820 ohms *10%, 1/2 w. C-3R77-P821K
(Includ- in Pre=-Amp Board, G-E Dwg and Group —
No., PL-4032087-Gl). SUB-ASSEMBLIES
R605 Resistor: Composition; 9,100 ohms 5%, 1/2 w. C-3R77-P912J PRE-AMP BOARD PL-4032087-G1
(Included in Pre-Amp Board, G-E Dwg and Group Consists of the following components:
No., PL-4032087-Gl). €602 thru C608
L601
R606 Resistor: Composition; 27,000 ohms +10%, 1/2 w. C-3R77-P273K Q601 and Q602
(Included in Pre-Amp Board, G-E Dwg and Group R601 thru R607, R609, R611, R612, R618, R620
No., PL-4032087-Gl). RT601
XQ601 and XQ602
R607 Resistor: Composition; 10,000 obms +10%, 1/2 w. C=3R77-P103K
(Included in Pre-Amp Board, G-E Dwg and Group HEAT SINK PL-5491240-G1
No., PL-4032087-Gl). Consists of the following components:
Q604, Q606
R609 Resistor: Composition; 180 ohms #10%, 1/2 w. C-3R77-P181K 8602
(Included in Pre-Amp Board, G-E Dwg and Group
No., PL-4032087-Gl).
R610 Potentiometer: Composition, (for push-on-knob); B-5491971-P2
2,500 ohms *20%, 1 w, (mod log taper). Allen
Bradley Co Type J.
R611 Resistor: Composition; 300 ohms 5%, 1 w. C=-3R78-P301J
(Included in Pre-Amp Board, G-E Dwg and Group
No., PL-4032087-Gl).
R612 Resistor: Composition; 910 ohms 5%, 1 w. C-3R78-P911J
(Included in Pre-Amp Board, G-E Dwg and Group
No., PL-4032087-Gl).
R614 Resistors: Wire-wound, midget oval; 0.31 ohms C-5496941-P6
and +10%, 15 w. Tru-Ohm Div Type MOR-15.
R615
R617 R-sistor: Composition; 2,200 ohms +10%, 1/2 w. C-3R77-P222K
R618 Resistor: Composition; 2,200 ohms *10%, 1/2 w. C-3R77-P222K
(Included in Pre-Amp Board, G-E Dwg and Group
No., PL-4032087-Gl).
R620 Resistor: Composition; 110 ohms +5%, 1/2 w. C-3R77-P111J
(Included in Pre-Amp Board, G-E Dwg and Group
No., PL-4032087-Gl).
R621 Resistor: Composition; 2,000 ohms +5%, 1/2 w. C=3R77-P202J
THERMISTOR
RT601 Thermistor: Thermal resistor; glyptol dipped body,| B-5490828-p4
20 ohms(+10%)at 25°C, max input 3.5 w at 40°C,
temp coef 2,700 t5%-white. Globar Div Type 343H.)
(Included in Pre-Amp Board, G-E'Dwg and Group
No., PL-4032087-Gl).
SWITCHES
S601 Switch: Rotary; high grade phenolic, non-shoriiag | C-5495227-p2
contacts, 2-section, 6-pole, 3-position, rating--
make and break 4-amps at 12 VDC. Oak Mfg Co
Type F.
5602 Thermostat: Disc type, non-adjustable; black phe- | A-4031931-p1

nolic body, normall; closed contact, double-brealg
2-terminals (straight), (when mounted, bracket
must clamp thermostat). (Included in Heat Sink,
G-E Dwg and Group No., PL-5491240-Gl).
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Fig., 7 Outline Diagram

PRE-AMP BOARD

- MODEL 4EA12A10
Denotes Solder Circuit

Denotes Component Circuit (RC-688) 15




EBI-41759A

SERVICE HINTS
FOR
TRANSISTORIZED & PRINTED CIRCUITS

Servicing transistorized and printed circuit equipment re-
quires some special techniques which can be easily acquired. The
following hints are intended as a guide in developing these tech-
niques.

TRANSISTORIZED CIRCUITS

TROUBLE SHOOTING

Transistorized circuits require essentially the same trouble-
shooting techniques as conventional vacuum-tube circuits. The
usual order for locating troubles is still:

1. Use of symptoms discovered by eye and-ear, simple
realignment, and test jack readings to localize
trouble.

2. Substitution of plug-in components, such as trans-
istors, in suspected stages.

3. Use of voltage readings, resistance readings, sig-
nal injection, realignment, sensitivity measurements,
and gain measurements to further identify faulty
components,

4, Replacement of suspected component.

5. Check out and adjustment of affected circuits.

v

TRANSISTOR TESTING AND REPLACEMENT

A transistor suspected to be defective can either be checked
by the substitution method or by the use of a suitable transistor
checker.

Although transistor testers are available, it is usual to
check a transistor by noting the operation of the circuit when a
transistor known to be good is substituted. Some idea of the
condition of a transistor can be obtained by judicious use of
resistance measurements across the terminals, as shown on page 2
for a good transistor:
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PNP TYPE TRANSISTOR NPN TYPE TRANSISTOR

Equipment using transistor sockets does not present problems
for replacement other than making certain that the transistors are
seated properly.

Equipment using transistors soldered directly to terminals or
printed boards, require special treatment, Care must be taken to
avoid overheating the transistor while soldering. Even other trans-
istors near the one being soldered can be damaged.

Use a heat-sink (such as an alligator clip) on any transistor
lead being soldered.

Always check the circuit for defects which could damage the
new transistor being placed into the circuit.

A heavy duty soldering iron should not be used. Make certain
that the iron to be used does not have current leakage. An isola-
tion transformer can be used to prevent current leakage.

A transistor should never be removed or replaced while power
is on, as a surge of current may damage the transistor.

If the leads from a transistor are disconnected, make sure that
each wire is reconnected to the proper place. Otherwise, voltages of
reversed polarity may be applied across a transistor which may damage
it before a fuse can blow.

When replacing transistors using a heat sink, make certain that
the transistor and the heat sink make firm and secure contact in order
to maintain good heat dissipation. Some transistors using heat sinks
are electrically insulated from the heat sink by the use of anodized
aluminum spacers and silicone grease. Both the anodized aluminum spa-
cer and the silicone grease afford good heat dissipating qualities
while offering good electrical insulation. When replacing a transis-
tor of this type, make certain to replace the anodized aluminum spacer
and apply silicone grease between the transistor, anodized aluminum
spacer and the heat sink. '

TEST EQUIPMENT

Equipment used to test transistor circuits is of the same type
used for checking conventional circuits., Certain precautions are
necessary, however, to prevent damage to transistors.

2
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Signal generators, VIVM's and signal tracers should be of the
transformer type which isolates the equipment from the power 1line.
Use an isolation transformer whenever the test equipment uses a
transformerless power supply.

Use a common ground between the transistorized equipment and
the chassis of the test equipment,

For bench testing of mobile equipment, use a power source
which has good filtering and regulation. On some supplies it may
be necessary to add a 2000-mfd capacitor across the output, to
reduce the ripple and to represent the high internal capacity
of a vehicular battery. Be careful to observe the proper power
supply polarity when connecting transistorized equipment on the
bench.

Use multimeters having a sensitivity of at least 20,000
ohms-per-volt. High currents from a meter of low sensitivity
can damage transistors.,

Do not use an ohmmeter capable of causing the transistor
circuit under test to draw more than one milliampere of current.

Take care when metering transistor circuits so as to avoid
accidental short circuits which could damage transistors. A
base-to-collector short while a transistor is operating can
instantly ruin the transistor.

PRINTED CIRCUITS

Printed circuits have definite advantages in servicing and
trouble shooting. They are free of wiring errors sometimes en-
countered in conventional wiring, leads are easily seen and com-
ponents are easily accessible. Readings can be taken directly
at the socket pins and at most component leads on either the
top or bottom of the printed boards.

REPLACING COMPONENTS

Replacing components on printed boards is relatively simple.
Damage can be done to the printed board, however, by either ex-
cessive heat applied during soldering or in replacing a component,
Overheating can cause the bond between the board and the copper
foil to break. Use a low wattage soldering iron to prevent this
damage. Make certain any splashes of solder are removed to
prevent shorts.

Heat-sink components which may be easily damaged by ex-
cessive heat during soldering, by using an alligator clip on
the component leads.
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Capacitors and Resistors

There are two methods recommended for replacing capacitors and
resistors in printed boards. Method 1 can be used to replace a com-
ponent without removing the board from its mounting.

Method 1 - Follow steps A, B, C & D shown in Fig. 1 below:

Figure 1

NN

CRUSH

Method 2 - Cut the leads on the old component as close as possi-
ble to the printed board. Heat the solder joint at the bottom side
of the board and pull the remainder of the old leads through the
bottom. Clean the holes and insert the new component., Bend the
leads over on the bottom of the board and clip the excess. Solder
the joints.

Figure 2

Coils, Sockets, Shields, Printed Sub-Assemblies and Controls

While applying the soldering iron to each individual 1lug,
brush off any molten solder with a small brush. Take care not to
spread solder in order to avoid shorts. When lugs and holes are
clean, straighten lugs (while solder is melted) and free the lugs
from the board. When all lugs are free, the component can be
lifted out.
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REPAIRING PRINTED BOARDS

In the event that the copper foil has been damaged, the break
can be repaired by flowing solder across the gap, or if the gap is
too large, it can be bridged by soldering a piece of hook-up wire
across the gap.

If the copper foil becomes raised from the board, clip off the
raised portion and replace it with a section of wire.

Small "hairline'" breaks in the continuity of printed wiring
can normally be found by visual examination or with the aid of a
magnifying glass. Through the use of printed circuits, the possi-
bility of intermittents occurring has been greatly reduced. When
encountered, however, probing of component leads should be used to
locate the point, rather than flexing of the board.

To facilitate circuit tracing of printed wiring, we have in-
cluded in this instruction book a diagram of each printed board,
(Refer to Table of Contents). These diagrams are of particular
value when the back side of the board is not visible without re-
moving the board from its mounting. The circuits on two-sided
boards (printed wiring boards with wiring on both sides) are indi-
cated by a fine-screened grey for wiring on the solder side of the
board and a coarse-screened grey for wiring on the component side,
as illustrated in Fig. 3.

Denotes Component Side

&&= Denotes Solder Side

Figure 3 - Outline Diagram of a Typical Printed Board

Outlines of the components are indicated on the diagrams, and
black dots are used to indicate connections from one side of the
board to the other.
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How to do the boest fob..,

Gl d

&

Figure 4 - PRINTED CIRCUIT BOARD SERVICE KIT

The Printed Circuit Board Service Kit illustrated in Figure 4
is available through your nearest General Electric Communication
Products District Sales Office. This kit provides the following
basic set of tools useful in servicing printed circuits:

37 1/2-watt Ungar Soldering Iron Tweezers

with 3 Tiplets Soldering Aid
---chisel tip Solder Brush (Wire/Bristle)
---pointed tip 60/40 Solder
---offset tip

Midget Diagonal Cutters
Midget Long-Nose Pliers

COMMUNICATION PRODUCTS DEPARTMENT
GENERAL ELECTRIC COMPANY
LYNCHBURG, VIRGINIA

Printed in U.S.A.
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ALABAMA
BIRMINGHAM 9,
ARIZONA
PHOENIX

ARKANSAS

LITTLE ROCK
CALIFORNIA

LOS ANGELES 24,

REDWOOD CITY
SAN RAFAEL

COLORADO
DENVER 11,

CONNECTICUT
HARTFORD 3,

DISTRICT OF COLUMBIA

WASHINGTON
FLORIDA

MIAMI

TALLAHASSEE

TAMPA
GEORGIA

ATLANTA 5,
ILLINOIS

GLENVIEW
INDIANA

INDIANAPOLIS 8,
KANSAS

SHAWNEE MISSION
LOUISIANA

METAIRIE
MARYLAND

BALTIMORE 4,
MASSACHUSETTS

WELLESLEY 81,

MICHIGAN
FLINT
LANSING
SOUTHFIELD

MINNESOTA
MINNEAPOLIS 26,
MISSOURI
ST. LOUIS 22,

MONTANA
BILLINGS
NEBRASKA
LINCOLN
NEW MEXICO
ALBUQUERQUE
NEW YORK
ALBANY
LIVERPOOL

NEW ROCHELLE
NORTH CAROLINA
CHARLOTTE

RALEIGH
NORTH DAKOTA
BISMARCK

OHIO
CINCINNATI 30,
CLEVELAND 16,
COLUMBUS 14,

OKLAHOMA
OKLAHOMA CITY

OREGON
PORTLAND

PENNSYLVANIA
ORELAND

PITTSBURGH 35,
SOUTH CAROLINA
COLUMBIA
TENNESSEE
NASHVILLE
TEXAS
DALLAS 5,
EL PASO
HOUSTON 25,

MIDLAND

SAN ANTONIO
UTAH

SALT LAKE CITY
VIRGINIA

RICHMOND 26,

ROANOKE
WASHINGTON
SEATTLE 4,
SPOKANE 4,
WISCONSIN
MENOMONEE FALLS

COMMUNICATION PRODUCTS DEPARTMENT
DISTRICT SALES OFFICES

EBI-4851V

Requests for Service information and orders for replacement parts not

211-A, Benson Bldg., 1824-29th Ave., South

Suite 619, Guaranty Bank Bldg.
3550 North Central Avenue

5819 Kavanaugh
1722 Westwood Boulevard

565 Broadway
2052 - 4th Street

3775 Grove Street
410 Asylum Street

927 Wyatt Building
777 - 14th Street, N.W,

Grant Bldg., 203 S.W. 13th Street
Suite 201, Petroleum Bldg.

Bronough & Pensacola Streets

420 West LaFayette Street, Rm. 222
3272 Peachtree Street, N.E., Room 12
600 Waukegan Road

3750 North Meridian, Room 107

3628 West 95th Street

3305 Metairie Rd., P.0.Box 605
762-C Fairmount Ave., Towson Plaza
471 Washington Street

G-E Communications Center, G-5620 So. Saginaw
Bank of Lansing Bldg., Room 1107
Imperial Office Plaza

17220 West 8-Mile Road

3280 Gorham Avenue South

10069 Manchester Road

325 Mobile 0il Building
1304 Stillwater Ave.
Suite 101, Fox Bldg., 120 Madeira, N.E.

1593-H Central Avenue
Charles Annex, 914 0l1d Liverpool Rd.

271 North Avenue, Room 819
Builders Bldg., Room 116
314 West Trade Street

900 Wade Avenue, Room 110

lst Federal Savings & Loan Bldg.,
Room 20 410 1/2 Thayer Ave.

1514 Robinway Drive, P.O.Box 1536
20174 Center Ridge Road

4292 Indianola Avenue

6715 North May Avenue

2929 N.W, 29th Avenue

114 Montgomery Avenue

3600 Laketon Avenue

3202 Devine Street, P.0.Box 5435
107 Kennon Building, 745 Berry Road

4447 No. Central Expressway

P.0.Box 3272, Station A

Park Towers Bldg., Suite 224

1700 East Holcombe Boulevard

228-229 Wilkerson-Foster Bldg., P.0.Box 1567
109 Lexington Avenue

2518 South State Street
5405 Patterson Avenue
3728 Williamson Road, N.W,

2 Hanford Street
South 162 Post Street

P.0.Box 392

COMMUNICATION PRODUCTS DEPARTMENT
GENERAL ELECTRIC COMPANY
LYNCHBURG, VIRGINIA

obtainable from a local radio dealer may be directed to the nearest office
listed below or to the General Electric Company, Communication Products
Department, Carroll Avenue, Lynchburg, Virginia (Att: Service Parts Dept.).

TRemont 9-9052
ALpine 8-6721

MOhawk 3-0810
BRadshaw 2-0948,
GRanite 3-0928
EMerson 8-4681
GL-enwood 6-2366
GEnesee 3-6391
JAckson 7-0135

7-0136
EXecutive 3-3600
FR 9-3339

4-5434
8-1918

CEdar 3-5493
PArk 4-8633
WAlnut 5-9633
MItchell 9-7131
VErdon 5-5792
VA-5-4900

CEdar 5-4654,
CEdar 5-5104

CEdar 2-2161
IVanhoe 2-4827
KE-4-5003

WEst 9-4622

YOrktown 6-3330
6-2220

ALpine 2-6329
HEmlock 2-1936
265-0732

UNion 9-6851
OLdfield 2-2531,
OLdfield 2-2532
3-7012

FRanklin 5-5244

CApitol 3-8111

BEachmont 1-1050
EDison 1-8851
AMherst 7-5473
Victor 2-4421
CApitol 8-0281
WAverly 7-4939
CHurchill 2-6306
ALpine 2-5437
CYpress 2-4604

LAkeside 6-0426

PRospect 2-1035
JAckson 8-1269

MUtual 2-9257
CApitol 4-7151

HUnter 4-5203
ATlantic 8-1935,
ATlantic 8-1936
EMpire 6-8063

MAin 2-7661
TEmple 8-3621

1-0600

Printed in U.S.A,



