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SPECIFICATIONS*

INPUT POWER {(Maximum)
INPUT IMPEDANCE
INPUT LEVEL (Minimum)
INITIAL RESPONSE TIME

AUDIC OUTPUT

800-ohm OQUTPUT LEVEL
FREQUENCY RESPONSE

NOTCH FREQUENCY

NOTCH DEPTH

UNSELECTED CHANNEL REJECTION
RESET TIME '

LINE FAILURE LOCKOUT TIME
{Steady Line Level)

TELEPHONE LINE REQUIREMENTS
{AC or DC)

DIMENSIONS {HxWxD)
Desk Mate Cabinet
Voting Selector Panel

TEMPERATURE RANGE

LBi-30002

80 Watts @117 Volts AC £10%

A 500 Ohms

-30 dBm

Less than 50 milliseconds from unsquelch
to select

5 Watts with less than 5% distoriion into
3.2 chms

Adjustable to +11 dBm

+1 dB from 300 Hz to 3 kHz except for
notching frequency.

1950 Hz +10 Hz
More than 40 dB
40 dB

10 milliseconds after receipt of tone from
all receivers

15 seconds nominal

Input at 1950 Hz must not be attenuated
below -30 dBm.

30-35" x 14”7 x 25-1"
77 x 197 x 9-12"

0°C to +60°C (+32°F to +140°F):
operable from -30°C with some
degradation in performance

* These specifications are intended primarily for the use of the serviceman. Refer 1o the aggragriate Specification Sheet for the complete specifications.

No one should be permitied to handle any portion of the equipment that is suppied with
high voltage; or to connect any external apparatus to the units while the units are supplied

with power. KEEP AWAY FROM LIVE CIRCUITS.

ERICSSON Z @

~ Ericsson GE Mobile Communications inc.

‘Mountain View Road e Lynchburg, Virginia 24502

. Printed in USA.
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COMBINATION NOMENCLATURE

Digits
1&2

Digit
3

Digit
4

Product
Code

Type
Cabinet

Number of
Receivers

VS

D

Desk Mate

A

2 Receivers

B

3 Receivers

Cc

4 Receivers

D

5 Receivers

E

6 Receivers

F

7 Receivers

G

8 Receivers

H

9 Receivers

J

10 Receivers

K

11 Receivers

L

- 12 Receivers




DESCRIPTION

The General Electric Voting Selector
is used with satellite receivers to form a
receiver voting system (see Figure 1),

The satellite receivers are located so
that one or more of the receivers will re~
ceive a good gualiiy signal from a Personal
or Mobile two~way radio transmitting from
anywhere in a specified operating area,

The output of the receivers is connected to
a centrally located Voting Selector by RF
link, AC or DC line or E & ¥ pair.

The Votiting Selector provides continu-
ous voting for the satellite receivers and
selects the receiver with the best audio
quality. The selecied audioc is amplified
and applied to the selector speaker. In
remote control applications, the selected
audio is applied to the remote control unit
from the Selector 600-chm outpuf.

In applications where continuous voting
is not desired, the Audio Module in the
Voting Selector can be sirapped for two
alternate modes of operation. In one mode
of operation, the Selector locks op the
first voted signal for a time period that
can be set for 5 to 30 seconds. At the end
of the time period, the Selector re-votes
for 1/2-second and again locks on the sig-
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nal for the pre-set period. In the other
mode of operation, the Selector locks on
the first voted signal for the duration of
the message. Strapping instructions for
the two alternafte modes of operation are
contajined in the Adjustment Procedures as
listed in the Table of Contents.

The Selector panel normally mounts in
a2 Desk Mate cabinet and provides voting for
up to six satellite receivers. A second
Selector panel can be added in parallel for
controlling up to 12 receivers.

In paralleled applications, the
Selector panels should be mounted in the
same cabinet {or rack), and interconnected
by harness 194128199G4. The Selector panel
is availablée without the cabinet for mount-
ing in a 19-inch rack (four rack units), or
on a table or desk.

A1l connection to the Selector Panel
(except 117-Voli power connections) are
made to terminals on the back of the Selec~-
tor panel.

CONTROLS AND INDICATORS

RECEIVER MODULE

Each Receiver Module has a three-—
position switch and three indicator lights
mounted on the front of the module {(See
Figure 2).

BASE
STATION
XMTR SATELLITE
RECEIVER
RCVR i
UP TO 8 AT
DDITIONAL VOTING ¥
éATi—:LLiTE €] SELECTOR [ REC
RECEIVERS 2
REMOTE SAT
CONTROL REC
UNIT 3
RC-2183

Figure 1 -~ Typical Receiver Voting System
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RECEIVER
MODULES

VOTED
LIGHT

RCVNG
LIGHT

TOGGLE
SWITCH
St

FAILED
LIGHT

CONTROLS AND INDICATORS

AUDIO VOLUME
MODULE CONTROL

SPEAKER

. POWER
e SUPPLY

LINE

LEVEL
METERING ~

OUTPUT
METERING

Figure 2 - Typical Voting Selector Panel

Toggle Switch

The three toggle switch positions are
marked SELECT, NORMAL and DISABLE, Placing
the toggle switch in the NORMAL position
enables the Receiver Module so that the
Voting Selector operates normally.

Moving the switch to the SELECT posi-
tion manually selects that receilver, and
disables the selector voting circuitry,

One or more of the receivers can be select-
ed a2t the same time.

Placing the switeh in the DISABLE
position removes the associated receiver
from the voting process., One or more re-
ceivers can be rejected at any time., The
receivers remain rejected until the switch
is returned to the NOBMAL position.

Indicator Lights

The three indicator lights are marked
VOTED, RCVNG and FAILED, Whenever a satel~
lite receiver is selected, the Green VOTED
light on the associated Receiver Module
turns on,

When any of the satellite receivers un~
squelch, the Yellow RCVNG light turns on.
Normally, several of the RCVNG lights will
be turned on during each call.

A telephone line faillure or a receiver
malfunction turns on the Red FAILED light.
This removes that receiver from the voting
process, As soon as the fault is corrected,
the FAILED light turns off and the receiver
is restored to the voting process. A con-
nection point to the FAILED circuit pro-
vided for activating an external alarm.
Whenever the FAILED light turns on, the
alarm connection drops to ground potential,

AUDIO MODULE

The Audio Module has the VOLUME con-
trol mounted on the front. This controls
the output of the five-watt speaker in the
Power Supply Module.

POWER SUPPLY MODULE

The Power Supply has an OFF-0ON switch
mounted on the front for the 117 VAC supply.



CONTROLS AND INDICATORS

A LOCAL-REMOTE switch on the back of the
Power Supply swifches power for the Receiver
Module lights and Audic Module five-watt
amplifier to 2 Remote Control console
equipped with the proper options.

TELEPHONE LINES

A key link in receiver voting systems
is the audio path., A standard voting sys—
ten may require up to 12 audio pairs fto con-
nect all of the satellite receivers to the
Voting Selector.

Two problems encountered in Multiple-—
1line systems that affect system perform-
ance are:

e Noisy lines

® Lines with different frequency
responses

NOISY LINES

The Voting Selector picks the best qua-
1ity audioc signal applied to the Selector.
However, noisy telephone lines can degrade
the signal arriving at the Selector. Com~
parison readings for determining the worst
lines can be obtained by measuring the idle
line noise {no tone or audio applied) with
a VIVM, It may be possible to compensate
for the noisy lines by improving the RF sys-
tem performance. This can be accomplished
by reducing the range between the Personal
or Mobile units and the satellite receiver,
or installing additional satellite receiv-
ers, Another possibility is to contact the
%glephane company about obtaining quieter

ines, .

FREQUENCY RESPONSE

The freguency response of different
telephone lines can vary greatly. This can
cause annoying changes in pitch beiween
words or even syllables as the Voting Se-
lector changes receivers., It is recommended
that the frequency response cf each fele-~
phone pair be measured and the difference
between the lines observed. Telephone line
Evaluation forms are available to zid in
making the measurements. A pad of 25 of
these forms can be obtained by ordering
ECP-774.

After the frequency responses have been
measured, the lines should be equalized by
the serviceman or ielephone company as re-
quired.

E & M SIGNALING

An optional carrier-operated relay
{COR) is required at each satellite receiver
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in E & ¥ signaling applications, The COR
energizes when the receiver unsguelches and
the contacts can be connected to meet sys-
tem requirements, For example, -48 Volts
from the signaling equipment or a ground
cin be applied to the "M" lead through the
COR contacts,

At the Selector panel, +5 to +20 Volts
(referenced to Selector ground) must be
present when the associated satellife re-
ceiver is squelched. The voltage can be
applied to the E & ¥ Squelch terminals on
the Selector panel through the normally
closed contacts of a customer-supplied re-
lay. A regulated +20 Volts is available at

all red fest jacks on the Selector Inter-

connection Board.’

The -48 Volts (or ground) from the "E”
lead could be used to energize the relay
at the Selectior panel when the receiver un-
squelches, This would remove the positive
voltage from the E & M Squelch terminals,
permitting the Selector to voite on the re-
ceiver audio, '

INSTALLATION

SELECTOR CABINET

Install the Voting Selector cabinet
within 6 feet of a 117-VAC, 50/80 Hz power
source, and as close to the telephone line
termination block as possible, Be sure to
leave sufficient room on each side of the
cabinet so that both of the cabinet side
panels can be removed for servicing.

A separate 1l5-ampere, 117 VAC circuit
should be provided for the Voting Selector.
A separate line will prevent an interruption
of communications if a failure occurs in
other building circuits.

NOTE

An optional 220/117-Volt AC step-
down transformer is available for
locations having a 220-Volt AC power
source,

The power czble is supplied with a
three-prong plug. One prong grounds the
equipment io protect personnel. If a three-
prong socket is not available, a two-prong
adaptor may be used until a three-prong
outlet is installed. When a two-prong
adaptor is used, the attached ground wire
must be connected fto building ground. Make
a continuity check between the Selector
rack and a known ground point to make sure
that a good ground connection has been
made.

) Check the electrical code to assure
compliance with local ordinances,
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SELECTOR PANEL

Option 7691 provides the Voting Selector
Panel without the Desk Mate cabinet. Install
the panel in a 19-inch rack with #12-24 x 1/2
inch screws. Then connect the power supply
cable to a grounded three-prong 117-Velt,
50/60 Hz outlet,

AUDIO CONNECTIONS

A1l audioc inputs from the satellite
receivers are connected to terminal boards
mounted on the back of the Interconnection
Board. A #22 AVWG twisted pair is recommend-
ed for the audio leads., 19B209260P108 spade
terminals are recommended for these terminals,
To gain access to the input terminals, remove
the cabinet side panels and then remove the
back plate on the Selector panel, Connect
the audio pairs toc the line ipput terminals
as shown in the following chart:

audioc For Connect Audio
Receiver Module: Pair To:
1 TB9-17 and TBS-20
2 TBS~-12 and TB9-15
3 TB9~7 and TBS-10
4 TBS-2 and TR9-5
5 TB8-17 and TB8-20
6 TB8-12 and TBE-15

-NOTE

In remote control applications where
the base station receiver is used in
the voting system, do not make the
audio connections at TBS-17 and
TBS-20 (Receiver Module 1).

When two Selector panels ‘are connpect-
ed in parallel, connect the audio pairs to
the lirpe input terminals on the second
Selector as shown in the following chart:

Audio For Connect Audio
Receiver Module: Pair To:
7 TB2-17 and TB9-20
8 TB8-12 and TB9-15
g TB9-7 and TBS-10
10 TBS-2 and TB9-5
11 TB8-17 and TB8-20
12 TR8~12 and TR8-15

REMOTE CONNECTIONS

Iin remote control applications, audio
and control comnnections are reguired from
the remote control unit and the remote base
station to the Voting Selector. A nylon or
rayon jacketed #¥20 AWG stranded wire is rec-
ommended for the ground and keying lines,

A #20 AWG twisted pair is recommended for
the audio/control lines. All connections
to the Selector are made to terminals on

the Interconnection Board at the Selector.

When the Deskon or Transistorized Con-
trol Console are used in Channel Guard
systems, the Control Units must have modi-
fication Kit 194129026G1 installed. No
modifications are required in non-Channel
Guard sysiems,

Command Control Centers with multi-
station control musi have modification Kit
194129049G1 installed. For RCC's with
single station control in Channel Guard
systems, Modification Kit 194129026C1 must
be installied.

Deskon

1. Connect the telephone pair from
the remote base station to TB8-5
and TB8-6 on the Selector Panel.

2. Connect the ground lead from TBS-1
on the Selector to TB8Gl-10 on the
Deskon,

3. In non-Channel Guard systems, con-
nect the keying lead from TBE-2
on the Selector to TR4-1 on the
Deskon. In Channel Guard systems,
connect the keying lead from TB8-2
to TBR50-6 on the Deskon.

4. (Connect the audio/Control pair
from TB8-3 and TB8-4 to TB801-1
and TB801-2 on the Deskon.

Transistorized Control Console (TCC)

1. Connect the telephone pair from
the remote base station to TB8-5
and TB8-6 on the Selector panel.

2. Connect the ground lead from TR8-1
on the Selector to TB804-3 on the
TCC.

3. In non-Channel Guard systems, con-
nect the keying lead from TBB-2
to TB804-1. In Channel Guard sys-~
tems, connect the keying lead from
TBB-Z to TBBO3-6.

4. Connect the audio/control pair
from TBB-3 and TB8-4 to TB80O1-1
and TB801-2,

Single Station Command Control Center {(CCC)

1. Connect the telephone pzair from
the remote base station to TB8-5
and TBB-6 on the Selector Panel.

2. Connect the ground lead from TB8-1
on the Selector to TBI-8 on the
CCC Distribution Block.

3. In non-Channrel Guard systems, con-
nect the keying lead from TB8-2
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.on the Selector to TB1-7 on the

CCC Distribution Block, In Channel
Guard systems, connect the keying
lead from TB8-2 to TBB03-6 on the
CCC center section chassis.

4. Connect the audio/control pair
from TBB-3 and TB8-4 to TB1-1 and
TB1-2 on the CCC Distribution Block.

Multi-Station CCC

1. If one of the base stations is to
be used in the voting system, con-
nect the telephone pair from the
station to TBB-5 and TB8-8 on the
Selector panel.

2. Conmect the éroudd lead from TBS~1
on the Selector panel to TB1-8 on
the CCC bDistribution Block.

3. Connect the keying lead from TB8-2
on the Selector to the proper
terminal -on Switching Board Al
{part of Modification Kit
194129049G1) as shown in the
following chart:

For: Connect To:
Station 1 TB1-1
Station 2 TB1-2
Station 3 TB1-3
Station ¢ TBI-4
Station 5 TB1-5
Station 8 TBl1-6

4. Connect the audio/control pair
from TBB-3 and TB8-4 on the Se-
lector panel ito the terminal on
the CCC Distribution Block as
shown in the following chart:

For: Connect To:
‘Station 1 " TB2-1 and TB2-2
Station 2 TR2-5 and TR2-6
" Station 3 . TB3-1.a2nd TB3-2
Station 4 '~ TB3-5 and TB3-6
Station & TB4-1 and TB4-2
Station 6 TB4-5 and TB4-6

‘3. If the CCC is eguipped with the
Voting Control Panel, connect the
optional control cable from TB1
through TB7 on the Selector to
TB1 through TB4 on fthe CCC Voting

. Ccontyrol Panel. Make the con-~

1+ " nections as shown on the
Interconnection Diagram contained
in the Control Panel Maintenance
Manual. Then place the Local/Re-
mote switch on the back of the
Voting Selector power supply to

1> the HEMOTE position.

LBI30002
ADJUSTMENT PROCEDURE

Before adjusting the Voting Selector,
make sure that all AC power lines, telephone
lines and ground connections have been com-
pleted to the Selector, and the satellite
receivers set on frequency,

POWER SUPPLY

1. Turn the OFF-ON switch to the ON
position.

2., Measure for 20 Volts DC at any Red

. jack to any Black jack {Ground) on

" the Interconnection Panel. If the

reading is not 20 Volts DC, adjust

R7 on back of power supply for 20
Volts DC.

RECEIVER MODULE

There are two methods for adjusting
the input levels to the Receilver Module.
The preferred method reguires one man at
the Satellite Receiver and one man at the
Voting Selector. The preferred method must
be used in E & ¥ sysitems. The alternate
method requires one man at the Voting Selec~
tor, and also requires that the tone and
noise outputs have been pre-set to equal
levels arriving at the Voting Selector.

EQUIPMENT REQUIRED

® Wide-band AC-VTVM: Similar to
Heath IM-38, Simpson 715 or HP400
series,

. Signal Generator: Similar to

Measurements M800.

PREFERRED METHOD

1, At the Satelliie Receiver, connect
an AC-VTVM across TBl~-6 and TB1-7
on the Tone/Audio board.

2. Apply a 1000 microvolt signal
modulated by 1000 Hz with 3.0 kHz
deviation {standard signal) to the
receiver antenna jack J441.

‘3. Set the Line Level Adjust (R509)
as follows:

a. If the line loss is less than
10 dB, set R508 for the maxi-
mum level gallowed by the tele-
phone company, but no greater
than 0 dBm.

b. If the line loss is greater
than 10 4B, set R509 for the
maximum level allowed.
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ALTERNATE METHOD } A ,

1.

%]

Remove the signal generator and
unsguelch the receiver.

At the Voting Selector, cennect

a wide-band AC-VTIVM to J1 on the
front of the associated Receiver
¥odule, and to the Ground jack on
the front of the power supply
module.

¥With receiver noise on the line,
adjust the Input level control
{R1) on the front of the Receiver

¥Module for ~20 dBm.

At the Satellite Regeiver, re-
adjust the SQUELCH control R501
on the Ep-39-A for the desired
setting. .

adjust R7 on the Tone/Audio panel
for a reading of -20 dBm at J1 on
the Voting Selector. Do not ad~

seaed DY e dlia Doasanternwm HMAaldeet o
Juab HDie av vii€ peceiver mvuu.&c

Repeat Steps 1 through 8 for each
Satellite Receiver and Receiver
Hodule,

At the Satellite Receiver, connect

an AC-VTVM across TB1-6 and TB1-7
on the Tone/Audio Board.

Apply =2 1000
modulated by 1000 Hz with +3, 0 kHz
deviation fo the receiver antenna

Jacx J441,

Set the Line Level Adjust (R509)
as follows:

4 T~ 32

£ +ha 1 3ma
S 11 il

7 h P r-r-1 S5
10 dB, set R509 for the maxz-
mum level allowed by the tele-
phone company, but no greater

than O dBm.

'If the line loss is greater
than 10 dB, set R509% for the
maximum level allowed.
Remove the signal generator and
squelch the receiver.

When using MASTR Professional
Series receivers, adjust R7 on
the Tone/Audio panel for tone
output that is 3 dB less than the
output signal level in Stel 3.

NOTE

When MASTR Professional Series re-
celvers are not used, the receiver
output on a standard signal and on
unsquelched noise should be meas-
ured with a wide-bandé VIVM. This

difference should be used insiead

of 3 dB in setting up the tone output.

At the Voting Selector, adjust
Input Level control Rl on the

Farmond ~nf +he Ronsiver Mnrdiils for
ZI0NT U2 LT RTOUTAVENL SMULULLS 4idax

a reading of -20 dBm at J1 on the
1950 Hz tone.

Repeat Steps 1 through 7 for each
Satellite Receiver Module,

AUDIOC BOARD

AUDIO LINE OUTPUT

Andin T ino nn-l-nn'i' oont
AU AW Lid i

front of the Audio ¥iodule was set at the

+rnl
LroL

R1O on the
Lput con R1O ¢ Tae

factory for the maximum line oufput (+11
dBm} .,
the audio is applied to telephone lines,
the line output should be reduced to the
maximum level allowed by the telephone

company.

vot

to lock on the first

i.

2.

SELECTT

v v A

In remote control applications where

Connect an AC-VTVM to the two jacks
on the front of the Audio Module,

Adjust R10 for the desired audio
output level,

HOLD ADJUS

The Voting Selector is normally shipped
from the factory strapped for continuous

ing.

The Audio Module can be strapped

voted message from 5

to 25 seconds, or to lock on the first
voted message for the duration of the call.
Refer to the aAudio Module Outline Diagram
for the location of components mentioned

in the following procedure.

To lock on for 5 to 25 seconds:

To

1.

N

Turn the power OFF and remove the
Audio Module from the Shelf
assembly.

Remove the inmper con
J5 to J6. Then adjust R47 for the
desired hold time. The hold period
is adjustable from less than 5
seconds with R47 fully counter-
clockwise to more than 25 seconds
with R47 fully clockwise.

nection from

Q

Renlace the

audin Madulae
neplilace ugxro

wAET s mLLwiT Ko
»

the power ON

lock on for the duration of the message:

1.

Turn the power OFF, and remove
the Audio Module from the shelf
assembly.

Remove the jumpers connected from
J5 to J6 and from J3 to J4.

Replace the Audio Module and turn
the power ON.

&
i



MA INTENANCE

The Voting Selector assembly was de-
signed for ease of servicing and minimum
maintenance. All of the Selector modules
plug into card-edge connectors on the Inter-
connection Board, and can be easily un-
plugged for routine inspection and mainten-
ance, The Interconnection Board also has
jacks for the major metering points. A
decal mounted inside of the Selector back
panel identifies all of the metering points
and terminals. ’ o

aAn Extender Board and Test Assembly is
supplied with the Selector panel for ser- ..
vicing any of the Modules out of the panel.
The Extender Board plugs into the Selector,
and the Test Assembly or Module plugs into
the jack on the Extender Board Cable. The
Test Assembly has duplicate metering jacks
so that all measurements can be made with

the Test Assembly lying on a bench.

—NOTE.

Turn the power OFF before removing
and replacing any of the modules.

LAMP REPLACEMENT

The indicator lamps can be replaced
from the front of the Selector panel. To
replace the lamps:

1. Turn the Power Supply OFF.

2. Unscrew the colored lens and re-
place the lamp.

3. Replace the lens and turn the
power ON.

LINE LEVEL CHECKS

The line levels at J1 should be checked
periodically to see if the line levels need
readjusting.

TROUBLESHOOTING

4 Troubleshooting Procedure is provid-
ed to assist the serviceman in maintaining
the Selector (see Table of Contents). The
procedure contains Quickchecks for guickly
isolating the problems, and DC voltage
readings for the Power Supply, Audio and
Receiver Modules.

CIRCUIT ANALYSIS

The basic Vohing Selector consists of
an Interconnection Board, a 117-Volt Power
Supply Module, an Audio Meodule, and up to
8ix Receiver Modules {one for each satel-
lite receiver),.
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Two Selector panels can be connected
in parallel to provide voting for up to 12
receivers operating on the same frequency.
In paralleled operations, the Audio Module
in the second Selector is replaced by a
dumny nmodule.

Reference to symbol numbers mentioned
in the following text may be found on the
applicable Schematic Disgram, Qutline
Diagram and Parts List (see Table of Con-
tents). A block diagram of the Voting
Selector is shown in Figure 3.

INTERCONNECTICN BOARD

The Interconnection Board mounis on
the rear of the Selector panel, contains
Carrier Operated Relay Board A2 and pro-
vides all connections between the Selector
Modules.

Carrier Operated Relay Board A2 pro-
vides two Form "C" relay contacts for con-
trolling external functions. Audioc from a
voted satellite receiver is applied through
P3 to the base of emitter-follower QI.
Conduction of Q1 turns on Q2 whiech, in turn,
connects ground through P2 to operate KI.
Contacts of K1 operate the external
functions.

The Interconnection Board is egquipped
with terminal strips for connections from
the satellite receivers, remote control
unit and remote base station. In addition,
the terminal boards contain logic and con-
trol tie points that may be used in both
standard and special appliczations. The
description and function of the tie-points
is shown in Table 1.

Metering jacks are zlso provided on
the Interconnection Board for critical
nmetering voltages. A +20 Volts and ground
jack are available for nmetering each mod-~
ule. The following jacks are provided for
servicing the Receiver Module:

3 Failure disable: ground ito dis-
able the failure circuit.

Tone ituning: For adjusting tuned
circuit in tone receiver, and
applying +20 Volis from the Red
jack to disable tone circuit.

L Envelope detector: For servicing
signal guality circuit.

] Valley detecior: For servicing
signal guality circuit.

POWER SUPPLY

The Power Supply Module consists of
the 20-Volt and 25-Volt regulator circuits,
the remote line switching relay, the LOCAL/
REMOTE light switch, and the 5-Watt Speak-
er.
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Turning OFF-ON switch S2 to the ON
position applies 117 Volts AC to the pri-
maries of step-down transformers Tl and T2.
The primaries are fused by Fl. Thyrector
CR13 protects the regulator circuits a-
gainst line surges.

25-VOLT REGULATOR

The voltage across the secondary of
Tl is applied to full-wave bridge rectifiers
CR6 through CR9. The rectified output is
filtered by Cl. Fuse F2 protects the
the transformer secondary and rectifiers.

Applying voltage to the circuit turns
on regulator transistors Q5 and Q4. Thir-
teen-Volt Zener diodes CR11l and CR12 keep
the base of Q5 at 26 Velts, which holds
the base bias on Q4 constant. This clamps
the output voltage at the emitter of Q4 at
approximately 25 Volts. Capacitor C4 pro-
vides additional filtering.

A continuocus 25 Volits is applied to
remote line relay K1, to the audio PA cir-
cuit on the Audio Module, and to the PAILED
light circuit on the Receiver Module. Reg-
ulator ground is also connected to the
audio PA circuit., The 25-Volti supply for
the VOTED and RECEIVING light is controlled
by LOCAL/REMOTE switch S1, With the switch
in the LOCAL position, the volfage is ap-
plied to the VOTED and RECEIVING light
circuits on the Selector Recelver Module.
With the switch in the REMOTE position,
the 25 Volts is applied to TB7-3 on the
Interconnection Board. The voltage is con-
nected to a Radio Conirol Center equipped
with a receiver voting panel for operatfing
the VOTING and RECEIVING lights.

20~VOLT REGULATOR

The volfage across the secondary of T2
is applied to full-wave bridge rectifiers
CR1 through CR4. The rectified output is
filtered by C2 and by C5, €6 and C7. Fuse
F3 protects the transformer secondary and
rectifiers.

Applying voltage to the circuit turns
on regulator ftransistor Q1 and Q2, applying
a continuous +20 Volts to the Audio and
Receiver Modules,

When the output voltage at the emitfer
of Q1 starts to increase, ithe voltage at
the base of Q3 increases. This causes Q3
to conduct harder, reducing the base bias
of Q2, HReducing the base bias on Q2 causes
it to conduct less, which also causes Q1
to conduct less, This increases the volt-
age drop across Ql, keeping the output
constant.

When the output voltage starts to drop,
Q3 conducts less. This allows Q2 and Q1
to conduct harder, reducing the voltage
drop across Ql and keeping the output con-
stant,

8

Potentiometer R7 is used for setting
the regulator for the desired 20-Volt
output. CR10 provides a constant reference
voltage for the emitter of Q3. The +20
Volts can be metered at any Red Jack on the
Interconnection Board.

REMOTE LINE RELAY

In remote contrel applications, the
PTT lead and relay contacts brought out at
TB8 are connected to the remote control
unit and remote base station. Keying the .
remote microphone energizes relay Kl, switch-
ing the Audio/Control lines from receive to
transmit. Energizing the relay also opens
a ground path to the constant current switch
on the Audio Module through normally-closed
contacts K1-11 and =12, Qpening the ground
path disables the constant current circuit,
and prevents the Selector from voting during
the transmit mode.

AUDIO MODULE

In earlier models of the voting selec-
tor, audio modules 19D413958Gl revisions A
thru F and 19D413958G3 through revision A
were used. Refer to LBI-4292 for mainte-
nance information on these models.

The Audio ¥odule consists of Audio Am-
plifiers, Audic Gate and Line Driver cir-
cuitry, as well as the Audio PA, Constant
Current Source and the Selection Held Timer
Circuits.

AMPLIFIERS, GATE & LINE DRIVER

Selected audio from the voted receiver
module is applied through pin 11/¥ to Q27.
The output of Q27 is applied to an
attenuation filter composed of L2, L3,
C32-C34. This filter attenuates the
second harmonic (3900 Hertz) of the 1950
Hertz tone from the satellite receiver.

The voited audio is then applied to ampli-
fier Q28.

The output of Q28 is applied to a
20 dB notch filter consisting of L1 and
Cl4. This notch filter, the attenuation
filter and a notch filter on the Receiver
module provides approximately 50 dB atten-
uation of any 1950 Hertz tone from the
satellite receiver before the tone receiver
is activated.

The Audio Gate consists of Ql4, Q2,
Q30 and Q31., When tone is applied to the
Selector (receiver squelched), Ql4 is off
and Q2 is on., (Conduction of Q2 turns Q30
on. Conduction of Q30 turns FET Q31 off,
preventing the output of the notch filter
from passing. When the tone is removed
from the Selector {receiver unsguelched)
a2 positive voltage from the Recelve Module
is applied to the base of Q14 through pins
12/N. This turns Q14 on and Q2 off. Q30
is turned off, allowing Q31 to conduct and
pass the audio to emitter-follower Q29,
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LBI30002 CIRCUIT ANALYSIS

Tie-Point
Function

Description

Select (for each Receiver Module)

Ground indicates receiver selection.

Unsguelched {(for each Receiver
Hodule)

Ground indicates receiver unsquelched,

Select Switch (for each Receiver
Module)

Ground to select.

Reject Switch {(for each Receiver
Module)

Ground to reject.

Audio (for each Receiver Module),.

E & ¥ Sguelch {(for each Receiver
¥odule)

+3 to +20 VYDC for squelch; ground or
open for unsqguelch.

Selected Audio

Audio from selected receiver

Mute

Ground to mute the 600-ohm output and
the selected audio (not used in stand-
ard systems}.

Selector Lock

+20 Volts locks selection,

Receiving +20 Volis when any Receiver unsquelches
Used to key repeaters.
Alarm Provides diode path to ground when any

line fails (20 maA, 25 Volts max.).

Standby Power

Nominal 24 Volis, Z-ampere standby
power Connector.

RCC Lights

Switched (S1 on Power Supply) for re-
mote lights.

Constant Current

For parallel Selectors.

Speaker High

For remote speaker.

Ground

Pulse Unlock

Ground defeats the selection lock
timer circuit. A positive pulse
causes revoting and locking on signal
{not used in standard systems).

Table 1 ~ Interconnection Board Tie Points
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4 second connection to the base of Ql4
permits audio muting from a remote source,
Applying a ground to the base of Q14 allows
Q2 to conduct, opening the audio path. The
muting connection is made through pins 14/R
to TB7 on the Interconnection Board.

The output of Q29 is connected through
VOLUME control R27 to the audio PA circuit
and through LINE LEVEL control R10 to the
base of amplifier Ql3., The output of line
driver Q15 is coupled through 600-ohm line
transformer T1 to terminals on TB8 on the
Iinterconnection Beoard. The 800-ochm audio
output may be connected from TB8 to fele-
phone lines in remote installations.

AUBIO PA

The Audio P4 circuit consists of @4,
Q6 and Q7 mounted on the Audio Board, and
power transistors QB and Q32 mounted on a
separate heatsink, Audioc from the VOLUME
control arm is applied fto the base of buf-
fer amplifier Q4. The buffer amplifier
output is connected to the base of driver
transistors Q6 and Q7.
a complimentary push-pull power amplifier
{Q8 and Q32) drives the speaker in the Power
Supply. .

For E & M signaling applications, refer
to the E & M signaling section as listed in
the Table of Contents.

CONSTANT CURRENT

The Constant Current source consists
of switch Q16 and Current Source transistor
Q10 and Q11l. The emitter of Q16 is con-
nected to ground through relay K1 on the
Power Supply, causing the tramsistor to con-
duct. Turning on Q18 causes its collector
to drop to ground potential, turning on Q10
and Q11., ¥When Q1) conducts, a current of
approximately one milliampere is available
at the emitter of each voltage follower
stage (Q28) on the Receiver Boards. 4s all
of the followers are powered from Qll, the
current available is sufficient to. turn on
only one stage. Therefore, only one chan-
nel may be selected at a time.

In remote control applicaticns, keying
the remote microphone opens the emitter
lead of Q16. This turns off Ql6, Q10 and
Q11 and disables the selection circuit.
¥hen the remote microphone is unkeyed, €20
holds Q16 off for approximately 150 milli-
seconds to eliminate squelch burst.

SELECTION HOLD TIMER

The Selection Hold Timer circuit con-
sists of an astable multivibrator (Q17 and
Q18), and switching transistors Q19 through
Q26. The timer circuit is normally shipped
from the factory with jumpers connected
from J3 to J4, and from J5 to J6. The

LBI30C02

Jumper connected from J5 to J6 disable the
multivibrator so that the Selector provides
continuous voting. However, the timer cir-
cuit can be strapped for the following al-
ternate modes of operation:

- @ Adjustable hold: the Selector locks
on the first voted receiver for a
preset pericd of from § to 30 sec-
onds.

e Call duration hold: the Selector
locks on the first voted receiver
for the duration of the call.

asdjustable Hold

Following the drivers,

For thils mode of operation, the jumper
from J5 to J6 is removed to enable the
multivibrator. When one of the satellite
receivers unsquelches, +20 Volts from the
associated Receiver Module is connected
through pins 12/N to the base of @22,
turning it on. This turns on Q23, Q26 and
Q21.

Q17 in the multivibrator alsoc turns
on for 1/2 of a second, allowing a receiver
to be selected. When Q17 turns off, Q18,
Q12, and Q20 turn on and they remain on
from 5 to 30 seconds as determined by the
setting of R47. Turning on Q19 applies +20
Volts through pins 15/8 to the selection
circuit on the Receiver Module. The +20
Volts causes the selection circuiiry to
iock on the voted receiver for the preset
period. At the end of the preset period,
Q17 switches on (Q18 switches off) for
1/2 of a second to allow the Selector to
vote again before locking on the selected
receiver.

Call Duration Hold

For this mode of operation, the jump-
ers from J3 to J4 and from J5 to J6 are
removed. When a receiver unsguelches, Q22,
Q23, Q26 and Q21 turn oun. Q18 in the
multivibrator turns on and remains on for
the duration of the call. This keeps 020
and Q19 on, locking the initial selection
onr until the receiver sguelches,.

Q24 and Q25 are provided to permit a
negative pulse {(or ground) at pins 10/L
to unlock the timing circuit if desired.
The circuit is not used in standard appli-
cations.

RECEIVER MODULE

The Receiver Mcdule consists of a Re-
ceiver Board, and input level jack, the
FAILED, SELECTED and RECEIVING indicator
lights, and a three-position, SELECT-
NORMAL-DISABLE switch. The Receiver Board
contains the Line Input and Audio stages,
the Signal Quality, Tone Receiver, Selec-
tion and failure circuits.

11
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LINE INPUT & AUDIO

Tone or audic from the satellite re-
celiver is coupled through line transformer
T1 and INPUT LEVEL control R1 to RC-coupled
Ampliifiers Q37 and Q38. Potentiometer R1
provides the 600-ohm line matching. In-

structions for setting Rl are contained in
the Adjusiment Procedure. Thyrector CR1 and
CR2 protects the circuit from Line surges.

The Amplifier output is coupled through
Emitter-Follower Q1 which provides the low
impedance required for driving the Audio
circuits, metering circuits, Logarithmic
Amplifier and Tone Receiver.

Following Q1 is Audio Squelch Gate Q2.
When tone is applied (satellite receiver
squelched), Q2 is turned off, presenting
& high impedance to the input signal. When
tone is removed (receiver unsguelches), Q2
turns on. Audio at the collector of Q2 is
applied to pin W, to the log amp and to a
1950 Hz notch filter, The Iilter consists
of €27 and 12 and provides 20 dB attenuation
for the 1950 Bz tone. The filter output is
applied to Selected Audio Gate Q3.

The operation of Q3 is controlled by’
the Selection circuit. When the receiver
audio has not been selected, Q3 1is turned
on., This shunts the filter output to
ground. When the audio has bheen selected,
Q3 is turned off and the selected audio is
applied to Emitter-Follower Q9. The output
of Q9 is connected through pins 11/M to
the Aundio Pa circuit in the Audio Module.

CIRCUIT ANALYSIS

TONE RECEIVER

The Tone Receiver circuit consists of
two Amplifier-Limiters, a tuned circuit, a
Detector, a Regulator, and an Output Switch.

When the satellite receiver is
squelched, the 1950 Bz tone from the emitter
of Q1 is coupled through blocking capacitor
C11 to Amplifier-Limiters 031 and Q32. 4
negative feedback path from the collecior of
Q31 to diode limiters CR28 and CR29 limits
the signal applied to the base of Q32. Fol-
lowing Q32 is a tuned circuit consisting of
C16 and L1.

Applying the 1950 Hz tone to the tuned
circuit varies the bias on CR30. The diode
now conducts on the positive half cycles of
tone, and is reverse biased on the negative
half cycle.

. VWhen a negative half cycle turns CR30
off, @33 turmns on. Turning on Q33 back
biases CR31., This forward bisses CR32 and
CR33, and turas on output switch Q35. Q34
acts s a regulator for keeping the emitter
voltage of Q33 constant over the tempera-
ture range.

When a positive half cycle forward
biases CR30, Q33 turmns off. Now Cl7 starts
discharging through RB5 which keeps Q35
turned on. Q35 remains on as long as iohe
is applied to the circuit,

Turning on Q35 performs the logic
functions shown in Table II.

Table II ~ Functions With Q35 On

STAGES TURNED OFF

FUNCTIONS

- Unsquelch Audio Gate Q2.

Blocks tone to the audio line {(pin W)
and Selected Audio Gate Q3.

Detector Switch Q39

Disables valley detector circuits.

Squelch Switch @36

Turns on Selection Cut-off stage (Q17)
which disables the selection circuif.

Turns on Inverter Q22 which disables
Q21 in the fail “AND" Gate.

Light Driver Q41

Turns off RECEIVING light DS2, Turns
on Lockup Defeat Switch Q42 which pre-
vents the selection hold timer from
locking up until the receiver un-
squelches.,

Select Hold Timer Switch Q43

Removes the +20-Velt supply to the
Selection Hold Timer circuit on the
Audio Module.

12
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Table 1I1 - Logic Functions with Q35 Off

'STAGES TURNED ON

FUNCTIONS

Unsquelch fudio Gate Q2

Applies audic to the audio line (pin
WY, to the nc =h £ilter and Selected
Audio Gate @3, and the log amp input.

Detector Switch Q39

Enables Valley Detector circuit.

Squelch Swiftch Q36

Reverse biaseés CR34.

Turns off Inverter Q22 which enables
Q21 in the fail AND gate.

Light Driver Q41

Turns on RECEIVING light DSZ2.
Turns off Lockup Defeat switch Q42,

Select Hold Timer Switch Q43

Applies +20 Volts to the Selection
Hold Timer circuit.

When the tone is removed from the
tuned circuit (receiver unsquelches), diode
CR30 is forward biased by current through
11, turning off £33, This turns off output
switch Q35. Turning off Q35 performs the
loglc functions shown in Table I1I1.

: In applications where the Voting Se-
lector panel is mounted in repeater sta-
tions, the +20 Volt output of Select Holad
Timer switch Q43 is also used as the COS
feed for keying the station. Dilode CR42
is provided toc prevenit ithe repeater from
being keyed on a falled receiver. When
the fallure circuit turns on light driver
Q40, its collector drops to ground poten-
£ial, cutting off Q43.

SIGNAL QUALITY CIRCUIT

The Signal Quality circuitf consists
. basically of a Logarithmic Ampliifier, an
Envelope Detector, a Valley Detector and.
a Selection Voltage Follower. The circuit
measures the audio quality of the incoming
gignal and compares it with the audio gqual-
ity -of the other receivers in the satel-
1ite systems. The best quality signal is
selected and applied to the audio PA and
speaker.

Logarithmic Amplifier

The Logarithmic Amplifier consists of
Q10, Q11 and Q12 connected as an operation-
al amplifier (op amp), and a non-linear
feedback network consisting of diodes CR7
through CR20, and feedback resistors RZ21
through R28, The network is non-linear
so that low level signals are amplified
more than high level signals.

) Operation for the amplifier can be de-
termined by the following formula:
Re
A Rin

where A is the amplification, Rse is the
feedback resistance, and Rip is the input
resistance.

When the receiver unsquelches, audio
from the collector of unsquelch Audio Gate
Q2 is applied to the amplifier through
blocking capacitor C7 and input resistor
R29., Audio at the collector of Q12 is
applied to the feedback network.,

Applying 0.6 Volts of audic to the

-network causes CR20 and CR13 to conduct.

The positive 0.8 Yolt forward biases CR20
while the negative 0,6 Volt forward biases
CR13. With the two diodes conducting R28
is, in effect, removed from fthe network.
This reduces the feedback resistance and
the amplifier output. '

Each additional 0.6 Volt of audio
applied to the network will short out an
additional resistor until all of the feed-
back resistors are shorted out except R2L.
This provides a linear decrease in voltage
for each dB of guieting of the input sig-
nal,

The amplifler output is coupled through
Enitter-Follower Q13 and Class B Amplifier
Q14 to the Envelope Detecior stage.

Envelope Betector

The Envelopé Detector consilsts of Q15,
CR21, CS and H42. The positive portion
of the audio signal is applied to the base

i3
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of Q15, causing it to conduct. The output
is applied to CY9 and R42 which are con-
nected in parallel when Q32 is turned on
{receiver unsquelched). The output of the
circuit is a fluctuating DC voltage that
follows the audio envelope (see Figure 4).
bue to background noise, the envelope volt-
age will decrease only to the noise thres-
hold detected hetween each syllable.

Valley Detector

The Valley Detector is an inverted
peak detector with a long time constant.
The circuit consists of CR22, Cl10 and R46.

W

ENVELOPE VALLEY

D_ETECTOR DETECTOR
OYTAUT QUTPUT
y20v__£
CI0
HARGES

SURWAN

RC-2i85

Figure 4 - Signal Quality Waveforms

AUDIO BOARD
! MILLIAMP
CONSTANT
CURRENT
SOURCE
RCVR 1 RCVR &
LA S -
RCVR 2 i
i
oze f Q28 Q28!
v
Jo T0 70
SELECT SELECT SELECT
SWITCH SWITCH SWITCH
- - " Re-2188

Figure 5 - Selection Voltage Circuit
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Negative peaks from the Envelope De-
tector cause Emitter-Follower Q16 to con-
duct turning on Q16 forward biases CR?2Z,
causing Cl0 to charge down fo the lowest
voltage in the envelope detector output.
This voltage 1s held beiween syllables by
the relatively large value of R46 which
prevents Cl0 from discharging during that
interval. The output of the Valley Detect-
or is a DC voliage that is proportional to
the noise level between syllables (see
Figure 4). The resultant DC voltage is
coupled through s high impedance Emitter-
Follower circuit (Q18 and Q198) to the ca-
thode of CR27 ip the base circuit of Selec-
tion Voltage Pollower Q26. The high
impedance followers allow very little of
the DC signal guality voltage to be lost
across resistors R47 and R48.

Selection Voltage Follower

Selection Voltage Follower Q26 is a
PNP Emitter-Follower. The emitters of zll
of these stages (one on each receiver Board)
are connected in parallel to the constant
current source (see Figure 5). The current
availgble is enough to turn on only one
follower so that only one receiver can be
selected.

The channel with the best signal (least
signal guality voltage) will fturn on the
PNP follower because its base is more nega-
tive. Turning on the follower activates
the Selection circuit, and back biases 3gll
of the remaining Voltage Followers for more
positive selection.

Selection Cutoff

Selection Cutoff transistfor Q17 can be
used to over-ride the Signal Quality cir-
cuit and disable the selection circuit. Q17
turns on when the receiver squelches, on a
line failure (025 turns off), or when toggle
gwitch 81 is placed in the disable position.
Turning on the transistor applies approxi-
mately +20 Volts to the base of the PNP
Selection Voltage follower, simulating a
signal too nolsy to be selected. It also
discharges Ci10 in the Valley Detector so
that the circuit is ready for the next ecall.

Placing S} in the SELECT position

shorts out the Constant Current source so
that the receiver can be nmanually selected.

SELECT CIRCUIT

The Select Circuit consists of the Se-
lect Switch, Select Light Driver, and the
10% Latchup circuit.

Select Switch

When a Selection Voltage Follower is
turned on, the voltage developed across R64
is sufficient to turn on Select Switch Q28
on that channel. Turning on Q28 causes its
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collector to go to ground potential. This
turns off the Selected Audio Gate (Q3),
allowing audio to be applied to the audio
PA and speaker., The ground also turns off
Q29, which turns on Q30, completing the
ground path for SELECTED light DS1 and a
remote light if used. The collector of Q28

The circuit consists of a Peak and
Valley Detector, two Failed switches, a
Fail AND Gate and a light driver circuit.

Peak and Valley Detector

The output of the Envelope Detector
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16 4031053p7 f\é{t",’nmtlgpuu; six to Tinmerwan Cl2048-~012~67,
17 WP257660 Naweplate,
pt] KP2T6429 Rumeplate, (GRNERAL BLECTRIC).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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OUTLINE DIAGRAM
INTERCONNECTION BOARD
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PARTS LIST
LBI~4276E
BRLECTOR PANRL
19850093661
SYMBOL | GE PART KO. DESCRIPTION
Al IRTERCOMRECTION BOARD
19D413916G1
@ oo e JACKS ARD RECEPTACLES « = « =~ « =
J1 194116505p4 Connector, printed wiring, ome-part: 44
}lém contactr; sim to Bleo 00-6007~044~-881~002.
J11 194116086P3 Juck, tip: dk. green nylon; aim to BY Johuson
and Type N
Jis
Jr 194118086P8 Jack, tip: violet mylon; sim to EF Johnson
thra Type 105.
J22
J23 164116068692 Jack, tip: black nylon; sim to BF Johason
thrn Type 105.
J38
Je8 194118066P1 Jack, tip: red nylon; sim to EF Johnson
thra Type 108.
JI34
T35 104116066P8 Jack, tip: white nylon; sim to EBF Johnson
thra Type LOS.
J40
J41 18411606605 Jack, tip: yellow nylon; sim to EBF Johnson
thrua Yype 108.
J48
J47 18411806627 Jack, tip: dk. blue nylon; sim to EF Johnson
thra Type 105.
J52
“w oo omwow ow RESTUTORE ~ ~ » o~ v moa o~
R1x 19411631005 Composition: 22 obme +5%, 1 w; sim to
g;& Allen-Bradley Type GB. Added by REV C.
- oo o oo TERMINAL BOARDE ~ ~ ~ ~ ~ v = =
Zﬁl 19411600585 Paen: 6 terminals; sim to Kulke 410¥6.
'
86
THT 19411600504 10 terainala rated 5 amps si 350 VRNS; sim to
Kulks 410¥10.
Tﬁg 19411600593 Faen: 30 teraimals; sim to Knlka 410¥20.
2
TBY
Az C.0.R. BOARD
19B219964G1
(Added by BEV B)
~ o owow oo o DIODES AND RRCTIFIRBE « = = =~ o« =
% THI4ATP1041 Rectifier, silicom; genersl purpose.
CR2
e BRLAYE m o v o o o
&3 18C307010P8 Puclosed: 120 VOC nomdtzal, 1.5 w max, 15,000 olas
’ £15%, 2 form A, 1 Zorm B, 1 form D coatacts rated
+5 wmp 2t 115 VRC; sin to T154X~564.
o mw DITGE v e o o
gliz 29B2092580P1.08 Terninel, solderless: sim to ANP 42160-3A.
T
¥3 N
. wmww v w TRANGIBTORE w w o~ ~ s v o -
28 19470002301 8ilicon, NPN; sim to Yype 2H3904.
Q2 19411530072 glitoon, WPH; aim to Type IUI0S3.
“ e RESISTORS =~ ~ w o o~ % wown o~
lid LOATO0113PL03 Composition: 47K ohme +5%, 1/2 w.
[
R2

ECOWDBIN T8 TE 4Ty

bl

-
H

TR D e NIRRTy S AINGES,

SYMBOL | GE PART NO. DESCRIPTION
R3 194700113987 Composition: 10K ohws %%, 1/2 w.
- o oo o TERMINAL BOARDS « = =~ ~ » w w
81 19411600585 Phen: ¢ terminals; sim to Xulke 410¥6.
e BOCKETS A v om oo
X1 543159506 gglay:s 10 contacts; sin to Allied Control
MECHANICAL PARTS
(SEF RC~3173)
1 18B201074P304 Tep sorew, Phillipe POXXDRIV: No. 6-32 x 1/4.
2 19A701863P15 Clip doop.
3 18821922062 Cover.
4 4037158p24 Rubber Chaanel.
5 18031785461 Plate
& 5491595P8 %{]t':)xinor: spring; sim to Allied Control 30040-1.
7 194701332p4 Ingulater, washer: nylon. (Q2).
8 1982010740208 Tap serew, Phillips POZIDRIVY No. 4~40 x 1/3.
19031774562 Bhelf.
10 19B209200P304 Tap seraw, Phillips POZIDRIV: No. 6~33 x 1/4.
11 18C317788P1 Plate.

PARTS LIST
WG ZELECTOR
19DAL7231G3
18SUZ 1
SYMBOL | GE PART NO. DESCRIPTION
19E502155P3 Frane,
19C3206$5P1 TOP.
19C320684P1 Top screan, (Quaatity 2).
19822602191 ot 1 support. (Located in bottom _%z cabinet),
19A136893P1 Support, (Quantity 2- mate with chamwmal support
19822602101) . ;
Hie9pelol2 Weld screw: MNo. L/4-30 x 3/4.
716052304 weld put: thd. sixe Mo, LO-32. .

3

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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SERVICE PART SHOULD BE MADE ONLY WITH BEVISION _LETTER,
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SCHEMATIC DIAGRAM
INTERCONNECTION BOARD
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PARTS LIST
LBI~42770
SYMBOL | GE PART HQ. DESCRIETION
Al COMPONRNY BOARD
19841350861
wom e w CAPACTTORS » v v v v -
[ 545G287P20 Tanteluw: 47 oF +20%, 35 VDCW; aim to Sprague
S:d Type 1500,
[« 19A115680PE Electrolytic: 50 uf +150~10%, S0 VDOW: mim to
ga]ru ¥xllory Yypa TTX.

~ w = o~ = DIODEY AND RECTIFIERY ~ » ~ = ~ ~ =

CRS TIRAAVPL04L Rectifier, silicon; generdl purpose.

oR10 4036847P6 Zenar: 500 oW, 8.5 V. nomiusl.

CRU 4038887P10 Zepar: 500 AW, 13.5 v. romtpal.

&z

CR14 194115250P1 Bilicon, faat recovary, 225 mA, $0 PIV.

ms TI24ALP1 041 Recrifier, silicoo; Reneral purpose.

CcRig
B g 1

®1 1982083 TENT Eaclonud: 915 ohws *10% coll rem, 24 VDC
mgﬁéo? form ¢ cohtacts; xim to CP Clre

e m e TRANBESTORE ~ - v~ v~ -~ -

2 184115300P2 8ilicon, NPN; sim to Type 2M3053.

xR 1BA700023PY Silicon, ¥MW; ¥im to Type JMINOL.

@5 18A115800P2 8ilicon, NPN; ®im to Type 2MIOHI.

‘ e wmwns e~ RESISTORE ~ » v ~ =~ v ~ =

R 19A700118P58 Composition: 680 ohes 35%, 1/2 w.

r2 184700 113P8Y Composivion: 1K ohms +5%, 1/R w.

R3 IRITPYLAS Composition: ©10 ohms #5%, 1/2 v,

R4 IRTTPION Composition: 200K chen #53, 173 w.

RS 1947001 13P87 Composition: 10K ohes 5%, 1/2 w.

Be TIPS Composition: 4.3K ohes 5%, 1/3 w.

BB ARTIPL02T Composition: 2K ohms 5%, 1/2 w.

RR 194700113058 Cowposition: 6RO ohws 5%, 1/3 w.
N n e BOCKETS v m v~ s

h133 1000037502 8o (Por brinted elrcuit Board wounting), ¥
elip; #im vo CP Clare RPISAGNGS.

v mwm e n e s e CAPACITORS ~ o~ = v m v
€1 TAT6443PR0 Blectrolytic, twist prong: 1800 uf + «~10+250%, S0
and VOCw.
c2

=~ a =+« ~ DIDDEE AMD RECTIFIENS ~ ~ » ~ = ~ ~
CR1 TA4ADP10AL Rectifler, silicon; geveral purpose.
an
C‘.‘:ﬁ" TAI4ADPIOAL Bectifier, wilicon; genarsl purpove.

v 4]
L

SYMBOL { GE PART NO. DESCRIPTION
wm e wmmnwaw ~PUEEE v m v mw mr mo m

FL TAR7D42DS Cartridge, slow blow: 1 smps at 250 vi sim to
Busweans NOL I.

2 1R16P4 Quick blowing: 1~1/2 smp xt 250 v; =in to

and Littelfuse 31201.5 or Bukswann AGC-1~1/%3.

F3
oo~ om e JAOKE AND RECERVACLES ~ = ~ « ~ ~ =

J1 7160763P1 Jrck, tip, Atake-in: black nylea bedy, #im to
Aldsn Products 1108C1.

A m o oo~ LOUDBPRAKERS ~ « ~ » =5 &~ = =
L&1 6491 280P7 Permanent magnet, S-inch: 3.3 obws £10% volce

cotl 1wp, 15 w wex  operating, 380 ¥x 1153

revonance, paper dest cap; sim to Jewaen Nodel

P5~VA.

e v TRABSIATORE =~ =~ m v = o
o1 18A118303F2 81licon, NPH.

Q4 18421820202 Bllicon, NPR.

“mwmwmw oo KEBIBTORS ~ v = =~ w = e =
X7 1BBL0E3BRPE Varishle, carboa film: 1K obma f20%, 350 VDCW;

sim to CT8 Type 200.

R1O% 19AT00113P29 &oﬁpociuon: 39 obwx #6%, 1/2 w. Added by

¥R

e o ow ARHESTORE ~ ~ o~ ~ v~ =~ ~
s 1PAL34142PY Electrical murge arrestor, (Varistor): eim to GB

BPD #Y130LAXS7E .

e v BNITONER ~ » v o e o -
81 18320904004 8lide: SPDT, 0.5 amp xt 135 v; mim- vo

Continental~Nirt Type 128.

82 5491899P3 Toggle: SPRT rated 3 awpa wt 250 V, xim.
Cutler~Hammer B383K3,
o o~ v TRANSFORNERS = ~ = = =~ ~ = o~ =

! 1982091 881 Power, Atep-down:

wad Pri: 117 v, BO/60 My,

T2 Bec: 25.2 v, 1 amp.

v e oo~ TERUINAL BOARDS ~ = w = v o o~
81 TTT8500P18 Phen: 8 termisals,

wmm e CABLES & v m v o v m v oo
1 31 18413456791 r"mer. 3 wive, 13 amps 2t 125 VAC, approx. 6 ft.

ong.

e r o wnwon BOCKRTE A o v s v~ o
xr 19R2UBDOHR] Fusebolder: 16 auwps at 250 v; aim to Litialfume
thru 342012,

XF3
wn s e o o on HISCBLLANROUR ~ = ~ » ~ & v~ -~

19821820601 Heat sfink, (Used vith Q1 & Q4¢).

198219205P18 Grille.

19412794801 Handle,

71151962 Hex aut: Ko, 15/32 x 32, (Umed with &2).
7118130911 Lockwngher:  15/32; wim to Shakeprool 1222-1.

(Used with 22).

T13TBEIPR Flatwersher: 5/8 0D, (Used with 8%},
194118023¥3 Insulated plate. {(Bsedt with QL & Q4).
19411603201 Inmulator, bushing. (Uxed with Q) & Q4).
158201074P308 Tup kores, Phillipe POZIDRIV:Y No. 4-40 x ¥/8,

(Used with Q1 & Q4).

IBATORA33PY Inzulator, vasber: nyloa, (Used wigh QR & QB).

A COMPONENT HAVING THE SPECIFICATIONS
SHOWN OM THE PARTS LIST FOR THAT PART

SEE APPLICABLE PRODUCTION GHANGE I
SHEETS N INSTRUCTION BOOK SEGTION
DEALING VATH TS UNIT, FOR DES .~

CRIPTION OF CHANGES UNDER EACH

BEVISION LETYER.

THIS ELEM DIAG APPUIES O

*¥COMPONENTS ARDED, DELETED OR CHANGED BY PRODUCTION CHANGES

WODEL 8O
PLIGRAIINTGI

REV LETTER
c

1

¥20-8K

RESISTH 1/ u
S A
KeI000, DS OR MEG 37,000
. L]
CAPCITOR WALLES N PICOF)

IN WCROHENRYS
Wide MLLIHENRYS OR He HENRYS.

UNLESS FOLLOWED &Y
OHms

UNLESS FOLLOWED BY

(180413961, Rev. 8)

o a2y NS
12000
11T VAC IHPUT
r;‘L‘L ......
Wi ON-DFF
¥ ! 2 22 REMOTE, Coie )
Al- POWER SURPLY BOARD 3ove:f | MR 508 5 | pewore Lives
52 19041390861 M2 vao P
L | Bk 15 BK " -o--—4ﬁ~>m LOCAL LITES
] e 1 13y | +a6v ReE
1 IFA'QLDJI [ VR0-BR Y20-R 74, N
aeal | +20V REG
X1 vagg M N My | 6RO
v : - >
02 I ’ e HEQ
2 9K
" 1 /2A FAST Qs i >
HIH
B
RO . ﬂ&m
P aaaann 580 auF
i "’]CRH /I
3v
& e |
( VROEK d, % i3V :
M
| }vzo-ﬂﬁ
THA-4 W-BR
r 5’) i
| . KEYED 6RD
LH2E
206 f24-0 )
g ‘ .
W ANEL:BS,
P ———— YT
H3 e
HI7
Ry L5 AL RiRy | sepaker
ok 10
L
24408
e l 20X | ATANOBY PaR
T 47U lRav) weay
VR2O~BX HiE [ T P
‘e MCM fi wr e PR AP RO
& 86 HOOtLJZ’F 3 a L [EUEUUUTIUN O
€)% vl we 4] €7 2& '
T V208K 5006 5008 f“mrigm
298K A - :
C.w
"IN ORDER 10 RETAIN RATED EOUIPMENT !
PERFORMANCE, REPLACEMENT OF ANy
SERVICE PART SHOULD BE MADE OWLY WITH 20%0LT
! ADJuST

SCHEMATIC DIAGRAM

POWER SUPPLY
19

" S




LBI30002 COMPONENT SIDE SOLDER SIDE

Ly vy} ~~
ko ~WElEe o {ROT I

45
——r : A
10 — 1 RE9 A [ (’ cz9 #) ‘.-HZ‘:,H»

43

32 ]
- *‘“w ) >~2L< T
iCe cxs - ‘( .° L R4 *‘:RMIEHM*‘C# .
oot 'w“’.‘ oy M *ﬂiﬁ»‘“"" ’e

! a,.é.""""".\ :
» 3&2‘: "SQ'MNP"""*NW
T L oo tte

-

ra) g =7
ing,,}riz ﬁ e

- -~

(190423623, Rev. 4) (190423623 Rev. 4)
(190423529, Sh. 3, Rev. 0) (190423529, Sh. 2, Rev. 0)
(190423529, Sh. 2, Rev. 0)

REAR VIEW SIDE VIEW FRONT VIEW ;
|
VOLUME ' |
L P - il R2T —
+ l 1 L 7\
O f =T ©)
l w IT iyt | l I \ N / RUNS ON SOLDER SIDE
el | e (] S
l I lﬂ U : RUNS ON BOTH SIDES
2
iR POLARITY FOR ALL l i Il Wi | ‘ [ RUNS ON COMPONENT SIDE
STANDING CAPACITORS I BCE -
l l || + + l |
I ” €ns Il LINE
LEAD IDENTIFICATION LEAD IDENTIFICATION LEAD IDENTIFICATION l l M l |
FOR Q31 FOR (i~Q3 8 QIO~Q26 FOR Q4,Q6,07,Q27~Q30 l I PP I '
2-6 FLAT FLAT 8 | 032 | &‘,~ REm%rE
: | l ” | | |
- os @ ¢ a Loy - N -l é_,_.,,ounm
¢ £ 1 |+ i ,3 METERING
8 OR I ! }r ~d L,‘::.1 | |
4~ CASE N~ u.me mumsuun IN~LINE~ TRIANGULAR i
VIEW FROM CASE END VIEW FROM CASE END
VIEW FROM CASE END NOTE: LEAD ARRANGEMENT, A
ASE SHAPE,

DETER M NING
FACTOR FOR' LEAD meu'rmc.rrm
TAB INDICATES EMITTER LEAD.

OUTLINE DIAGRAM
AUDIO MODULE

20



LBI30002

PARTS LIST SYMBOL | GF PART NO. DESCRIPTION SYMBOL | GE PART NOD. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
LB1-8857Q R3% 19A700113P113 Composition: 100K ohms + or -~ 5%, 1/2 w. 19AL16298P2 knob, push-on. (Used with R27).
OARD “ e e s e s s = e~ INDUCTORS =« ~ ~ ~ = = « =~ ;
i‘ggzg:%:ﬁwa R40 19M700113P95 Compositiony 22K ohma + or v 5%, 1/2 w. 19A121882P) Washer, shield. (Used with Q8).
L1 19B205354G2 Coil,
* R!é 19A7¢0113P87 Composition: 10K ohms + or -~ 5%, 1/2 w. 19A116023F1 Insuiator, plate. (Used with Q8).
an
n2 19R221434G4 Cosl. Re2 ) 789393801 Hex nut: Mo, 8-32. (Secures R27).
L3 19R221434G5 Coil, . .
R43 19A700113P111 Composition: 100K ohms + or - 5%, 1/2 w 711513089 ég;l)wuhe:, interal tooth: MNo. 3/8. (Secures
SYMBDL GE PART ND. DESCR'PTIU“ s a s s~ < FLUGS - o s Red IRTIP2243 Compasitions 220K chms + or ~5%, 1/2 . 19B201074P304 Tap screw, Phillips POZIDRIV: Mo, 6-32 x 1/4,
. 72, R45 194700113P758 Commpa. T 47K - . .
Izllzru 19A702402p2 contact, electrical; sim to AMP 42827-2 N sﬂ,fon aobme + or ~ 5%, 1/2 w 19041395864 Harness Assawbly.
. a2 COMPONENT BOARD P4 R46 IRTTPEEAI Composition 680K obms + or -3, 1/2 w. NBOPLIDOSES Machine scraw. panhead: No. §-32 x 5/16.
N 14D41395562 . :
R4? 158209358P112 Variable, carbon film: approx 2000 to 1 megohm (Secures T1 on A2},
e m e ma e m o~~~ CAPACITORS =~ = = ~ = ~ » ~ =~ TtotrrTtoT SISTORSE =~ = = == = - ' *er -203, 1/4 wi sim to CIS Type X-201. 19A701332P4 lasulator, washer: nylon. (Used with Q15).
Q2 L9A700023P) Silicon, WPN; sim to Type 2N3904. R48 15A700113P111 Composition: 100K abms + or -~ 5%, 1/2 w. .
v e $496267P13 Tantalumi 2.2 uf + or - 204, 20 VDCH; sim to . ) 19A121175P11 Insulator. (Used with Cl4).
. Spragua Type 150D 04 19AT00023P) gilicon, HPN; sim to Type IN3904. 5;3 19A700113P95 Composivion: 22K ohms + or - 5%, 1/7 w.
[ 5496267P18 fantalumt 6.8 uF + or -~ 208, 35 VOCH; sim to Q6 19A700023P) gilicen, MRN; sim to Type 2N3904. RS0
Sprague Type 150D, .
[y 19a70002291 silicon, PAP; sim to Type 2N3506. RS51 19A700113P75 Composition: 3.3K obms + or ~ 5%, 1/2 w.
[ 19AL15680PG Electrolytic: 50 uF +150-10%, 50 VDCH; sim to
Hallovy zype"m’x. ! ng 19A115768P1 silicon, PNP; sim to Type 2H3702. 5}5,2 15470011 3P87 Composition: 10K ohms + ar - S8, L/ w.
an u )
ct 54944819111 Ceramic disc: 1000 pF + or ~ 20%, 1000 VDCW: sim oL ' R54
to RMC Type JF Discap. N
° " ® QL2 1947000231 Bilicon, MPN; aim to Type 2N3904. R5S 18A700113P111 Compasition: 100K obms + or ~ 5%, 1/2 w,
() S496267P2 Tantaluea: 47 uwP + ar - 20%, & VDCW: sim t and
Sprague Type 1500, ¢ ® QL4 RS6 194700113P87 Compasition] 560 ohms + or - 5%, 1/3 w.
¢10 19R1156B0PL0 Blactralytic: 200 uf «150-~10%, 18 VDCW; sim to 213 19AL15300P2 Bilicon, WPN; sim to Type 2K3083. Rﬁ; 15470011 3P39 Compasition: 100 obms + oy - S%. /7 w.
Hallory Type TIX. an
e Qlé L9AL16774R1 gilicon, NPN; aim to Type 2NS210. RS8
cn T485162P43 S1lver micar 470 pP 4 or -5%, 500 VDCW; sim to .
Sprague Type 118. » QL7 19A700023P1 gilicon, NPN; sim to Type 2R3%04. 353 IRTTPR007 Compositiony 20 ohms + or ~5%. 1/2 w.
: and an
[ TABE445P) Rlegtrolytic, non-pelarized: 4 uF ~10+4100%, 150 Q18 R0
VICH .
Q19 19A115768P1 Silicon, PAP: aim to Type 2N3702. REL 3RTTPA33D Composition: 43K obmz + or 5%, 1/2 w,
[S2) S496249P25000G Polystyrana: 25000 pP + or ~ 2 1/2%, 125 VDCR. .
vy b ! Q20 19870002381 Silicon, NPM; sim to Type 2N3904. RE2 15A700123P93 Composition: 18X chms + or - 5%, 1/2 w.
c1s 19A700105P46 Mica: 270 + ~5%, 500 VOCW, thry | )
! Lese e eF * or Q26 RE3 18A700113P81 Compositrons %.6K ohms + or ~ 5%, 1/2 w.
16 S494481P25 Ceramic dysc: 30 pF + or ~ 20%, 1000 VDCW; sim c
to RHC Type JF m,cgp, ‘ Q7 19A116774p) Silaeon, NPN; sim to Type 2N5210. RE4 154700113P107 Compositiony 68K ohms ¢ oy - 5% 1/7 w.
thru
[S4) 198700064P3 Electrolytic: 47 uf + or «10%, 25 VDOW. Q29 o RES 15X700113P79 Composition: 4.7 ehms + or ~ 5%, 1/2 w,
cl9 5496287P15 Pantalum: 47 uP + or - 20%, 20 VDOH; sim to 030 19A700022F1 Silicon, PHP; aim to Type 2N3906. RE6 19AT00L23P107 Compositions 68K ohms + or ~ 5%, 1/2 w.
Sprague Type 150D, ! ' . . P PRODUCT'ON CHANGES
Q31 19ALI4226PL P Type, field affect; sim to Pype ZNIHY3, RE7 13A700113P79 Compasitiony 4.7K obms + or ~ 5%, 1/2 w.
Q20 S496267P15 Tantalum: 22 wF ¢ or - 20%, 35 VDOW; aim to L N ) N ) Raviai
Sprague Type 150D, ! RG& 19870011 3P83 Compositiony 6,8K ohms + oxr ~ 5%, 1/2 w. cnangesinmgemipmem!oimpmvepeﬁofmaﬂceﬂ*m_ﬂﬂw'"‘lc!f?wsw‘d@mﬁvn;mﬂe“m;l
w e e e e~ aa e o~ RESIBTORE » = » = = = = « =~ = . . Lm@.«_‘wmcn;ssmmpedanerthemodelwmrdﬂ‘e@lnﬂTmfeV'w"Wm inchudes
02} 5496267P17 fantalum: 1.0 wF + or -~ 20%, 35 VDCW: sam to . R70 19A700113P81 Compositiony $.6K obms v or ~ 5%, 1/2 w. pravious revisions. Refer to the Parts List for descriptions of pants aftected by these revisions.
Sprague Type 150D, RS AR7TPSL3I Composition: 5IK ohms + or >5%,, 1/2 w. .
k R71 IRTTIPES4T Composaitiony 680K obms + or ~3%, 1/2 w. ial shi ¢
22 5498267P15 Tantalum: 47 wF + or « 20%, 20 VDCW; sim t R6 19a700113P112 Composition: 100K obms + or ~ 5%, 1/2 w, . . REV., A k B ~ Incorporated into initial shipment.
and dnrague Type 1500, POR; sim to K72 IRITP2243 Compositioni 220K ohms + ar ~BA, 1/2 u,
23 R? AR7TTP202J Composition: 2K ohms + or ~5%, 1/2 w, ;?g
‘"25 700105P34 M B * ~5%, 500 V! . R AR7TP622J Composition; 6.2K obms ¢ or ~5%, 1/2 w, .
N 1837001050 rear 100 pF ¢ o o e ’ K74 3RTTP2032 Compositions 20K ohms + of -53%. 1/2 w,
025 L9A116080PL0Y Polyegter: 0.1 ¥ + or -10%, 50 vDCW, R12 19A700113P111 Composition: 100K obms + ot ~ 5%, 1/2 w.
and ! Yeate R78 IRTTE2023 Compositiony 2K obms + or ~5%, 1/2 w.
¢27 R13 AR7TTPL3LI Composition; 130 chms + or ~5%, 1/2 w. '
! ) R76 15A700113P87 Composxtiony 10K ohms + or - 3%, 1/2 w,
28 749182792 Ceramie: 0.01 uf ~30 +80%, 5P VDCHW, sim to Rl4 ARTTPE22 compositioni 6.2K ohms v or ~5M, 1/2 w. :
' Sprague 19C180. g
rrRe ! R1S 19A700113p45 Compasition: 180 olms + or - 5%, 1/2 w. A s mom s m o~ o o~ TRAHSFORMERS ~ ~ ~ « ...
c29 $49626TP17 Tantalum: 1.0 uF + or ~ 20%, 35 VDCW; sim to : .
thra sprague Type 150D. ® RrL? 19B209022089 Wirewound: 0.1 ohm + or ~8&, 2 w; sim to IRC T 15A215731P) Audaayr 300 ~ 6000 Ha: Pra (1-4): 22 ohws + or
@31 Type BWH. o 15% DC res, Pri (2-3): 12,5 ohms + or - 15 bC
o rea, Sac 1: 13 obms v or ~ 15%, Sec 2: 13 obms +
€32 19Q300075P22001G | Polyester: .022 uf + or -I%, 100 VROK; sim to R18 194700113883 Composition: 6.8K chms + or ~ 5%, 1/2 W, or - 15%.
GE Type S1F.
‘ e R19 19A700113p107 | composition: 68K ohms + or - 5%, 1/2 w.
5] 19¢300075P120016 | Polyester: 0.012 wF + or ~2%, 100 vDOW: to L2 R
and CE Tyme S1F. ¥ s r20 19A70011 3877 Composition: 3.9K ohms + or - 5%, 1/2 w,
a4 5 7150763P4 Jack. tip, stake-in: green nylon body, sim te
R21 ARTIPE22Y composition: 6.2K ohms + or ~5%, L/2 w, angd Alden Products 110BGL.
32
e e e e e e e e~ DIODES = w = v e mm - R22 13A700113P95 Composition: 22K ohms + or - 5%, 1/2 W,
CRY 19AL15250P1 S1licon. fast recovery, 225 mA, 30 PIV, R23 19AT00123975 Composition: 3.3K obma + or ~ 5%, 1/2 w. . s A ~ ~ = TRAKSISTORS - - - s
and
CR2 R24 L9AT00113P63 Composition: 1K ohms + or ~ 5%, 1/2 w, Q8 19A116742P) Silicon, NPN; sim to Type 2M6103,
CR3 19A116325P6 Zener: 5w, 20 v, R25 19A700123FTS Composition: 3.3K obms + or ~ 5%, 1/2 w, Q32 19A116375P) Silicon, PHP,
and
CR4 R26 L9R700113F99 Composition: 33K obms + or - 5%, L/2 w.
w2 wmmasas s~ w o~ RESIBTORS » « v = v = & = ~
CRY 19A116250P1 Silicon. fast recovery. 225 mA, 50 PIV, 1 192700113087 Composition: 10K chms + or - 5%, 1/2 w, .
thrua oxY : ' R10 198209368P10 Variable, carbon film: SK obms + or ~20%, 350
CR11 B29 194700113095 Composition: 22K ahms + or -+ 5%, /2 w. VDEH: sim to QT8 Type 200,
CR12 TI24ADF1041 Rectifier, silicon; general purpose. R33 19A700113R43 Composition: 150 chms + or - 5%, 1/2 w.’ R27 S496870P11 Varull:ie. catl(:gn film: SK ohms + ar ~20N, sim
and to Hallory LC(S5K).
CR13 R34 19700113863 Composition: 1K chms + or ~ 5%, 1/2 w.
R3S 19AT00113PSS Compasition: 470 obms + ar - 5%, /2 w, o~~~ o~~~ v o MISCELLMEQUS - « < ~ + » « ~ ~
R I T R, £ Vs ¢ S
R36 19AT001 1395 Compositiont 22K obms + or ~ 5%, 1/2 w, 188216210P2 Heat sink, (KUaed with 08},
I3 4033513P4 Contact. electrical: sim to Bead Chain L93-3,
thra 193-3 R37 ARTTP2449 Compasition; 240K obms + or ~5%, 1/2 w, 19A122682G2 Handle. )
J6 !
R38 1IAT00113P87 Composition: 10K ohms + or - SN, 1/2 w, '
. | e .

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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COMPONENT SIDE

(190416300, Hev. 1)
(190413982, 3h. 1, Rev. 1$)
(13041592, 3h. 2, Rev. 34)

LEAD IDENTIFICATION
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LBI30002
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o]
ft o8

cvaner | or oART 8O DESCRIPTION SYMBOL |  GE PART NO. DESCRIPTION SYMBOL | G PART NO. DESCRIPTION A
PARTS LIST & TRIQUL QL g v, '
. RO IRTIPEL3Y Composytion: 51X obms #58., 1/2 w.
LBL~4729 CR23 194215250P1 $ilacon, fast racovery, 225 mA, 50 RIV. ﬁé 3RTTP225I Composition: 2.2 megohms t5%. 1/% w.
thea 12 R&1 19AT00113F8ET Composition: 10K obma 5%, 1/2 w.
RECKIVER MODULE CR26
18D4134%4G1 3 S ARTGOS T ARE o f e & BK b +5% . 172 »az ARTTRI04Y Compogitian: 200K chme 458, 1/2 w,
CR27 18A1157758) §ilicon, fast vacovery, 225 m&. 50 PIV. RI3 IAATQDILIPE3 Compagrtion: 6.8K obes 13%, 1i/72 w.
- s Eo s cit e . pus wa 5D BIY "1 16A700123P111 Compasition: 100K obms $5%, 177 u. Ra3 IRTTRLEI Compositiony 1.6K ohws £5%, 1/2 8.
CR28 13R1152%0F1L gijrcon, Last recovery, 240 wme, 20 PIV = 22% 2
:,2;2 R15 192700113P63 Composition: 1K obms 5%, 1/2 w. RES WMT7RION Compositiont 30K ohws 153, 1/2 w.
. 700113887 [ itdon: 10K chs £5%, L1/2 w.
o o ) craz 19311525081 silicon, faat vecovery. 225 mA, $0 PIV. RL6 INIIPSLLT Composstion: 510 ohms £5%, 1/2 w. Rig 19a70012 ompas
A N wer WITPI4LY sitions 2.4K obms 13\, 1/2 W,
SYMBOL | GE PART NO DESCRIPTION R34 LOALL52505L silicow. feat recovery. 225 WA, 50 PL¥. R17 19700106287 Comgosstion: 10K ohma 5%, 1/A w. . Gongo !
""""""""" A e 18 19A700113P111 Composstion: 100K ohms £5%, 1/2 w. sae 19RTOAILIRET Compositvions 10K ohms £33, 1/2 w. :
&
219 SATO0L13EET o ciom: 10K of %, 1/% R
cras 198125250P) Silicen, fast recovery. 225 A, 50 PIV. i 19RT0011 3747 Compogition: 10K abms 8%, 1/2 w.
AL RECEIVER BOAND and 220 %90 BRTTPI0) Composition: 2K obme 5%, 1/2 w,
15041397161 CR3Y R20 ] .
cran LOIMEERY Gavmenimm, fast recnvery, 20 reverxe valtx, fwd R21 19A116278P265 Metal falm: 4640 ohms 12%, 1/2 w. RSL 19A700113P7% Compositiont 4.7K obms 25%, 1/2 w. .
T owoxs e me v~ < CAPACITORS - v v o - ov v~ - eursent 40 A, R22 19A116278P301 | Metal film: 10K ohwms 22%. 1/2 w. R92 154700113F71 Compasitiont  2.2K ohma 18, 1/2 w.
[ 198116080P107 Polyester: 0.1 u¥ $10%, SO VOCW. CR4) 19A115250P1 8ilicon, fast recovery, 225 mA, 50 PIV. 823 19AL162788330 Metal falms 20K ohws 2%, 1/2 w. RO4 LSA700106PHT qw,“mn{ 10K ohms £5%, 174 w.
[+ SA96IRTFLE Tantalum: &8 wF £20%, 35 VDOW: aim to Sprague . RIS 19AT00113FET Compositiant 10K ohms £53%, i/¢ w.
Type 150D, e e v e e e e THINICTORS < - s e e e v v R24 1981162782358 Metal f1lm:  39.2K ohms £2%, 1/2 w.
7 i R2% 19ALLG278V385 Metal film: 75K ohwms £2%, 1/2 w R94 18R7001 1398 Qompoxition! 22K ohms #5%, 1/2 w,
c3 5496267P16 Tantalum: 100 uf 420%, 20 VDCW; sim to Sprague Ll 19B2053540 coil, .
and Type 150D, - [ s g 1ORL1K278T41N Matal filmr 150K olwme #2%. 172 w. RY? IRTTPEL2Y Compositiont 5.1K ohms 5%, 1/2 w.
[+2} L2 AIBI0IFD402 “all. nEE R cTErTE e T ~T e T
R27 19A216278R451 Metal film: 332K ohms £2%, 1/2 w. RY8 12A700113P110 Compositiont 100K ohms 258, 1/2 w.
o8 5436267007 Tantalumi 1.8 uP £20%, 35 VIOR; siwm CRAHSISTORE ~ = v = = « = = ~ - an :
Type 1500, . R28 19A116278R48) Metal £almi 681K ohms £7%, 1/2 w. RY9
cs s4s6267PLY Tentalumi 6.8 P S0, 35 VDCH; sie te Sprague o leAzon0z3eL Bilison, WRK: aim to N34 R29 151162788201 | Metal tilm! 1000 ohmx £2%, 1/2 w, k109 1PATEDLLIPTL Compoaitioni 2,2K ohma 25%, 1/2 .
Type 150D, % - R x iss
¥ 9 v . R161 IRTIE62LT Compositioni 620 obms 3%, 172 w.
o7 5486267017 suntalum: 1,0 u¥ $20%, 35 VDOW; sim to Sprague R0 IRTTEEII Compasitiony 62K ohms 238, 1/2 w
Type 150D ] 19211620103 Silicon. NPN, Rat 1SATORLIIFYL Gompositions 13K ohms 5%, 1/ w RLD2 19ATHELIIPILY Compogitiony 100K ohme #5%. 172 .
8 1981160808110 | Polyester: 0.33 uwF 1108, SO VDCW. o 15470002301 Bilicon, NPA: aim to 203904, ra2 15870011311 Composition; 100K ohms 3%, 177 w. R103 IMITP2432 Compaxitiont 24K obma 154, 1/2 w.
. B3z 19A700113P110 compasitions 100K ohes 158, 1/7 w.
S?.. 54962670414 :"}f‘}i‘:‘_‘ 15 ur +5%, 20 VROW, sim to Bprague o8 R332 IRTIPE2LY Composition: 620 chws 5%, 1/2 w. RLOA IRTTRELID Compasitiont 51X obma £5%,, 3/2 v,
snd type 1580, R .
ot Q6 1911576801 Bilicon, EMP: aim to 2M3702, "34 IRITRAIIT Composations 43K ohms 5%, 1/2 w. R105 LOATQO0113RILL Compositiont 100K ohms 25%, 1/2 w.
e 5496267P17 Tantalum: 1.0 oF +20%, 35 VOOW: aim to Sprague g;m 15870002381 Silicon, NPN: aim to 2M3904. ®35 1987001139103 Compasition: 47K obms 5%, 12 w. R107 19700113039 Compesition: 100 ohms #54, 1/2 w.
Type 1500, 13 - : TR I - e o
Wk R36 19A700113P49 Compositioni 270 ohms $5%. 1/2 w. R10% L9ATOON13FET Compositionf LUK ohms £5%, 1/2 w.
Q12 5496267P18 Tantalum: 6.8 uF 3208, 35 VDOW; aiw to TAgw - i
o2 kil 150!1. a Sprague [ ¥ 158115768P1 8ilicon, PN¥P:  aim to 2WIT02, ®37 LSATO01L3ESE ﬁwosi‘nun%"‘ 15K ohms 15% 1).2 w r110 19A700113P15 Compesitiony 10 ohmx ¥6%, 1/7 v,
Q13 g ' .
w8 18A11677481 8ilicen, NEN; aim to Type 2M5210. was 182700113957 Compoxition: 1.5K ohms £5%, 1/2 w, R1L1 19A1162780451 | Matal Eilm:: 332K ohms £2%. 1/2 w. Al
(ST 5A96267PLT Tantalum: 1,0 wF :20%, 35 VIXW; sim ko Sprague s SRR AR TIRERITEEEE Somn S AAR. S
and Typs 1500, ' ’ oie 18A115758r2 Silicen, PAP:  sim to 2N3702. R39 1981162787327 | Meva) £ilmsi 14.7K obms 223, 1/2 w. R12 194700113039 Compositioni 100 ohms £5%, 172 .
218 . o : -
QL7 19AT00023PL Bilicon, MPH: sim te 2N3%04. e R113 IRTTRZ04J Compagitioni 200K ahms 5%, 1/2 #.
€18 15C307214P25026 | Polystyreme: 25,000 pF +#2%, 100 VDCW, temp. coef thru RAQ 194116278P201 Metal film: 1000 ohos 228, 1/2 w. s
120430 ppu/C. L Rl 19A116278P265 Metal £1lm: 4640 obms +2A, 1/2 w. R1l4 19A700113p87 Compasition: 10K ohms #5%, 1/2 w.!
cit 15A116080F10T Folyesters 0.1 wF 310V, 50 VDCW. 928 1saTo00220 Silicon, PRP: sim to 2MIM0E. ” 194700113069 Compositiont 1.BK ohma £5%, 1/2 w. R1i5 19ATO01L3FL1L Tompositioni 10UK ohms 33%, 1/Z w.
. thr
oLg 1OAT00)0RDAE Mima: 270 pF ABY, 500 vpOM. Q27 L9RT0002301 Silicon, NP¥: sim to JN3904, o A o o S s mmere o Lea s g}_uu
Aad th“ R43 AR/ IPLU4AS ompasitioni LUUK OoRms foW, L/ W,
€19 7486445P1 !:);strolytic, non~polariged: 4 uf ~10+100%, 130 0 - R4 19A700112p87 Compexitiont 10K ohws 36%, 172 w. R118 ARTTIP204Y Compositiont 200K ohma #5%, 1/2 w.
Elect ) 19A700113p¢ Compositiont 10K ohms 384, 1/
. . . @30 1911530084 Silicon, NPN, R45 19AT00113E39 Compositions 100 chms $5%, 1/2 w. RILY 19A700113P63 Compositiont 1X obms 5%, 1/2 w.
(1) 5456267217 tantalum:  L.0 uP £20%, 35 VOOH; sim to Sprague N At
then Type 1500. ’ o 1970002301 Silicon, NPN: ain to 2N3504. R4E 187791849 Compositiont 180K ohms 5%, 1/2 w. R120 19A700213P111 Composition| 100K chms 5%, 1/2 w.
€22 n =
032 , 2 13R700),1.3987 Compasitioni' 10X chrs $5%, 1/2 W,
7 v} 3887 £ M o A9%, 2w, ‘ .
c23 19A216080P207 | Polyemters 0,1 wr £10N, 50 VOCH. o ©exsremcans v oums stn e wann R LIRTORI3RE Gompositient IOK shex 25%, 177 v R X o
N mETANGr VEA . saagedn, Neri Aim LU Aosive, 7 i L) " . R1Z22 LIR7OULAIFIT CUMD&)C!D!U}” I TR OPpMR P3%, LKL W
25 198700064P4 Electrolyric 100 u¥, -10+150%, 250 VDCH. ad Reg 19A7000138103 Compasition) ATK chms 28%, 1/1 w x i
ol M moim s o A o . Yy . ey Parre R12%
r49 LIRTOPULLIPLINY Compasiiipni DER onm3 Ion, L/4 W, LAY 14
28 5496267R1) rantalum: 2.2 oF $20%, 20 VDCW; sim to Sprague - '
Type 150D, a3s 18ALL6THEL Bilteon, WPW; wim to Trpe 25210, RS 15070011 3987 Compositions 10K ohma &5%, 1/2 w, R124 198700113P87 Compositioni 10K ohms $5%, 1/2 W,
) 51 1AR70011 38 Compositions 10K ehma 5%, 1/2 w, o] |
Q27 19C307214P25026 | Polystyreme: 25,000 pF 323, 100 VDOH, tewp. coef e 193700023P1 Bilicon, KPN: &im to 2N3904. RS54 15870011 3P87 Composition: 10K ohms £5%, 1/2 w. RI2S !
~120+30 FER/C - '
Q39 ; H 100 ohms £5%, 1
. 158, 1/2 w. R126 15AT00113P29 Compositiony 104 5%, 172 w.
a8 5496267P17 Yantalum: 1.0 uP +20%, 35 VOCH: aim to Sprague ot LoALLS 30074 sultcon, oW kS$ 1847001 13P101 Compositiont . 39K ohwms 134, 1/2 w o
Type 150D, o sen, . RE2 198700113587 Composition: 10K ohms 5%, 1/2 w, R128 IRTIPER4AR Composition: 680K ohms £5%, 1/2 w.
(3] 5496287P15 Tancai;m: 47 uF 208, 20 VDOW; sim to Bprague e 1Y IRTIRLANL Qompositiont’ 1.3K ohwms A5%, 1/2 w. R19 15ATO0L06PRT Compositieni” LOK obwms #5%, 1/4 w.
1500, R . -
Trpe ) Q42 19270002322 Silicon, NPN: sim to 2N39%04. 65 L9A70011 3PET Compasitiont 10K oi 5%, 12w r1M 1ATHOOEPILY Compositiont 100K ohes #S%, 1/4 w
30 19370000587 Polyester: 0.0 uf $10%, 50 VDCW. 3“"; and s : ) i
BAK
C31 5496267P17 Tantalum: 1.0 wP £20%, 35 VDOW; sim to Sprague i S w ow s s a s e~ TRANSFORMERS ~ « ~ v = = =~
and Type 1500, e m i n e e n v BEEISPOUS = ~ m e e v ow om m L33 19A700113P87 Composytion: 10K ohms 3%, 1/2 w. s saniiseais Audio: 300 - GA0D Mz Pri {1-43: 29 ohea & 158 DO
c32 FRIIPTORE and Ti LFRIABTIIFL Rdio -w'(/2'3wviz";» ;u;: \I.';;’l‘)c“ o % x I"l?
res, Pri ~3): .5 a 1. res, See Li
013 5496267P16 rantalum: 100 up £204, 20 VDOW: sim to Sprague Rl 18208368P34 ‘::’é;gl;: car‘l”gn Eilm: 600 obms 320%, 1/ Wi mim Res ohwa $15%, Sac 2: 13 ohmw +15%.
Type 1500 vee 200. x70 IRTTP6223 Compositiont 6.2K ohms AS%, 1/2 w.
¢34 19A70021 9838 Ceramic: 18pF 5%, 100 VDCW, temp coef O PPM. 2 ReR700113RI0Y Compazition: 10K ohms $58, 172 W, %71 19A700123889 Composition: 12K shms 5%, 1/2 w. v e mm s e e n e CRPAGITORE - - v v v v m o o~
eag 10870022308 Deramic! LAD nF 190% 58 unow R3 IRTTR2433 Composition: 24K obms £3%, 1/2 w. . ey e maE N G s % am g BEALACDLYOW Paleestery 0,1 uF 3108 A0 UDOW
s 19a70022308 Ceramic: 680 p¥ 120%. 50 YDCW. %2 19AT00L13PS5 Compositions 22X ohms y5%, 1/Z w. o3 PEALACRA10Y alyestery 0.1 uF 310%, e
R4 IRTTP202D Composttion: 2K ohms 5%, 1/2 w. and
R T i 2 £+ e v« s~~~ o~ o« « INDICATING DEVICES <~ ~ ~ = ~ ~ =~
RS IRTTPIOY & t , .
TR1 1SALIG323P8 Zener: 5w, v 1% orperstiont L megohm £3Y, 1/2 v L IRTTEELI Cowpositisns  $IK ohme 5%, 1/2 w. i3 19ALLIBISPL Lap, incandesosnt; &F v; sim Lo Drake 3840
::2 RE 198700113P95 Composition: 22K obms 5%, 1/2 w. *75 AHTTP2437 ¢ sityont 24K obms 35\, 1/2 w. :;E:u
e R7 194700113P63 Composition: 1K ohms 254, 1/2 w. o
= SAT P63 tion: 1K obms 25%. 1/2 w.
cr3 1981152501 #1licen, fast racovery. 225 wA, 50 FIV, et ontoostorter | comsonition: 5% ahms s55. 177 u tos 1oRT00113 Compositian ohms £33 1/
é::u :nd ISATRDGIAIRLY Cuikpositiend  BER obwms 15N, 177 W, *17 19A700113877 ¢ itaont  3.96 ohwa 5%, 1/2 w. L T R 7.7+ v S
eny 1941157751 511 fast sry, 225 WA, 50 BIV " e 13RT00113RI0F | Composation: ATK ohma 2SR. 3/2 V. » Tasavesns Araen Prndusea upey, STOR Rrion bedr. ain to
they Hieen, * Freev r ! ) R10 19A7001‘3"3 Cmﬂﬁitiﬂn} 1K ohme !‘5" 1/2 w. wra IBRINALL IDRT £t par 3 £ AN ¢ 10E ahme 5% 177 uw !
ey %78 188700113587 Composrtion: 10K ohms a5%, V2w

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



SYMBOL | GE PART NO. DESCRIPTION
A mew v v s . s REGISTORE <~ o= = o s ov v v
Rl 19A700113P83 Composrtion: 5.8K obms 5%, 1/2 w.
s e w vt e e e BHITCHES ¢ r e v m e e v o
81 5491875P3 Toggle:r SPDT, 15 amps at 125 or 250 VAC; sam to
Vendotr Hicro Switch 11751356-1.
s w W omom o~ e e LAMP BOCKETE ¢ v ¢ ¢ v o« o~ o~
X081 19820122212 Lamp:  sim to Drake eries 121,
G
~~~~~ ~ =+~ MISCELLAMEOUS - - R
198219232P1 Support.
19R80060ARLSD Rivet, tubular,
711871994 Clip, spring tension: sim to Prestole
E-50005-003. (Used with CI19 on Al).
19A70133204 Insulator, washer: nylon. (Used with Q30, 040
and Q41 on A1),
n4029? Waeher.
19870127885 Ingulative sleeving,
4035306F26 Hasher, fiber: No. §. (Used wath on A25 on Al).
19D413993p) Support, mounting, (Used wath DS1-DS3).
198201122P3 Lanpholder: sim to Drake Mfg 121 Seraes. (Used
with D83).
198201122p4 Panel light, lens: red translucent nylon. {Used
with DA3}.
19R201122P% Panel light, lens: yellow rranslucent nylan,
{Used with DS2).
19R12268262 Handle,
7115195P2 Hex nut: 15/32, {Usad with S1).
4035394?1 Mut, knurled: thd, size No. 15/32-32.
NERIPLIO0ERG Seorew.
7115130P11 Lockwagher:  15/327 sim to Shakeptoof 1222-1,
{Usad with 81).
T160861P1 Mut, sheet spring: im to Tinnerman
€1996~632-157. (Used with DSL-DSI suppart).
158129463P5 Harness.

-

el

o

(19C320040, Rev. 0)
(19D413998, 8h, 1, Rev. 0)
(160413898, Sh. 2, Rev. 0}

RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES
RUNS ON COMPONENT SIDE

OUTLINE DIAGRAM

TEST ASSEMBLY

0 0
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VIEW AT “8"(REDUCED)
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In ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SEAVICE PART SMOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN OM THE PARTS LIST FOR YHAT PART

(190416011, Rev 1)
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SEE APPLICABLE PRODUCTION CrANGE
SHEETS 1IN INSTRUCTION BOOK SECTION
DEALING WITH YHIS UNIT FOR OES .
CRIFTION OF CMANGES UNDER. EACH
REVISION LETTER,

THIS ELEM DIAG APPLIES TO

MOCEL NO REV . EYTFR
PLISD4I6Q03GH

SCHEMATIC DIAGRAM

TEST ASSEMBLY
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PARTS LIST
LBI-4281
TEST ASSENALY
19D416003G1
SYMBOL | GE PART NO. DESCRIPTION
~ .~ v & = = JACKS AND RECEPTACLES «~ - ~ ~ « =~
J1 19A116066P1 Jack, tip  red nylon, sim to EF Johason
Type 105,
32 19A11 6066 P6 Jagk, tip: brown nylon. sin to EF Johnzon
Type 105,
J3 19A116066P2 Jack, tip: black nylen. sia to EF Johnson
Type 105,
J4 194116086 P8 Jack, tip: white nylon, sim to EF Johnson
Type 105,
J5 19A1160686P10 Jack, tip: gray nylom; sam to EF Johwson
Type 105,
Jg 19A116066F8 Jack, tip: vielet nylon; sim to EF Johnson
Type 105,
a7 18411606687 Jack, tip: blue nylon, sim to EF Johason
Type 106,
Ja 184116066p3 Jack, tip: green nylon: sim to EF Johnson
Type 106,
J9 19A116068P5 Jack, tip'  yellow nylon, sum to EF Johason
Type 105,
Ji0 194116066 P4 Jack, tip: orange nylon; sim to EF Johnson
Type 105,
$11 19A116066P1 Jack, tip; red nylon: sim to EF Johnson
Type 1085,
J1z 19A116066p6 Jack, tip: brown nylon; sim te EF Johnson
Type 108,
33 19411 6066p2 Jack, tip: black nylon; sim to EF Johnson
Type 105,
Ji4 19411606698 Jack, tip:  white nylen, sim to EF Johnson
Type 108,
J15 194116066 P10 Javk, tTip: gray nylon: sim to EF Johnwon
Type 108,
Jis 19A116066P9 Jack, tip:  violet nylon; sim to EF Johnson
Type 108,
Ji7 19411606697 Jack, tipi blue nylon; sim to EF Johnson
Type 103,
J18 1941160663 Jack, tipl green nylon: sim to EF Sohnson
Type 108,
J18 19A116066P5 Jack, tipi yellow nylon: sim to EF Johnson
Type 105,
J20 19A116086P4 Jack, tipl orange nylon: sim to EF Johnaon
Type 105, !
|
Jz1 19A116066P1 Jagk, tip: red aylen: sim to EF Jomson
Type 105,
J22 19A216066P6 Jack, tip: brown nylen: sim to EF Johngon
Type 105,
323 19A116066P)1 Jagk, tip: red nylon; sim to EF Jomwson
Type 105, .
J24 19A116066P6 Jack, tip: brown nylon: sim to EF Jehngon
Type 105,
325 18ALLEB06EPR Jack, vip: black nylon. sim to EF Johnson
Type 10§,
128 LYALLB0RG DY Jack, tip:  white aylen; sim to EF Jomxon
Type 105, .
JR7 194116066010 Jaek, tip: gray nylon: sim to EF Johason
Type 105,
J2¥ 19A116066P9 Jaek, tip'  violet nylon, sim to EF Johnson
Type 105,
J2au 19AL1606ERT Jack, tip: blue nylon: sim to EF Jodason
Type 105,
J 15A110066P3 Jack, tip: green nylon; sim to EF Johnson
Type 108,
o

SYMBOL | GE PART NO. DESCRIPTION

I 184116066 P dack, t1p  yellow nylon sim 1o EF Jomnson
Type 105.

Ja2 194116086 P4 Jack, t1p  arange nylon. sim to EF Jorrsan
Type 105,

J33 19A116066P1 Jack, tip red nylon sim to EF Jobnson
Type 105,

Jad 194116066P8 Jaex, vip  brown aylon, sim to EF Jonrsor
Type 105, .

43% 19411606692 Jack, tlp  plack ayvlon. sim to EF Johnson
Type 105,

336 19411 60v6PY Jack, tip  white nylon sim to EF Johnson
Type 105,

J37 19A116066P10 Jack, tip  gray nylon sim to EF Johnson
Type 105,

338 19A11 606600 Jack, tip  vialet nylon sim to EF Jotnson
Typs 105

439 194116066P7 Jack, tip  blue nylos. sim_to EF Johnson
Typr 105,

J40 19A116086 P Jack, tip  green nylon, sim ta EF Johraon
Type 109,

J41 19A116046PS Jack, tip  ynrllow nylon sim to EF Joknson
Type 108,

J42 198118000 P4 Jack, tip  orange nylon. Sim 1o EF Joknson
Type 109,

J43 19A}16066P1 Jack, tip  red aylon, sim to EF Johnson
Type 109,

J44 19A11 6066 P6 Jack, tip  brown aylon sim to EF Johrson
Type 10§,
= v v s a e v MISCELLANEQUS « = = =~ « » ~ « .

5496085P4 Connpctar, printed board 44 contacts sim to

Mrthode @0 Seraies 6044~1153-00,

L
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VIEW AT "aA"

OUTLINE DIAGRAM

EXTENDER BOARD ASSEMBLY
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(18C320041, Rev, 0)




LB130002

PARTS LIST
LBI~A3094
PRINTED WIRING
macsm:ggn ]
1 43 T > 22
Ji ﬁ 4l Hel o )
| 39 H20 o )2
Hig . -
” 37 v a®a Y ‘9
m GE PART N TR e | " HIB__,. :
SYM NO DESCRIPTION N D RS 35 O > 18
AW AN L/ 33 T (> > {7
o T S 3 HI6 .~ <
....... JACKS AND RECEPTACLES ~ ~ = ~ ~ « = ) s ¥ 4 29 W5 > 16
. Ml > 15
I (Part of W), 3 Qe 5 DK 27 HI4 ”
J‘.’d 7150783P4 J:;k. ;xi-opé u:nka;;:czl green nylon body, sim to 8\“""’4""‘"‘" 6 m E 25 N3 o S :;
a Alden ucts 1 . | 12~ y 4
u Dcx 4 O~ ; m % g? :,? < > 12
J 718078378 Jack, tip, wiake~in: bl lon body, i d = : ]
) ek BTl P e e e AT ¢ BN [—— 19—t > o
" | (7 o > 9
~~~~~~~~~~~ CABLEY = = = = v = » v v = FO\\ |2éﬁﬁg:§ ; :: M7 :g
L3} 19C317973G1 Cable: spprox 6 fest lomg, includes (J1) 0\\ 70 3 - i HE c 6
S49808%P4. M 7 - g H5 :
~~~~~~~ NISCELLANEODS = = ~ = = = ~ « = 8o '5Rm\ 4 7 1o :2
- N J b 15 W - 5 M3~ ” 3
194122682P2 Bandle. 90 n B8 3 H2 >
™ .~ > 2
549148078 Clip, loop. (Uwad with W1). S\..._.._........ 8 & g { Lal O'CHZS - |
10412906761 Jumper, (located bevwaen J2-J3 aad Ja-J5). L ™ 10 O ;90 / J3 ] :\HZG --~J
ho 21 R 8 \ sn2z A 22 shzz
AN 22 ZSQ 8K
2o 23 LS PLISAI29067G1
¢ 2 ESES \ s~§z J5  J4 SN22
o130 28 B ‘ Y /R
P 2 % 2 MA_ 5 o3 >
o\ 40O 27 &0 4 HE o A
R 28 L&) g 6 HC o > 8
4 ¥y >
15 O 29 - 8 MO > &
§ N\ 39 B HE o >0
d 10 < > E
o 16 O—p— 3 f 12 HE o) ?
T e 32 [, 14 o > n
17 O 33 G-—Qn-\ 16 M. o 4
v 38 B # 8 HK o, 2
18 & 35 3:8: t 20 He_ o \ t
v S T3 Y >
22 LA )
O\ 19 Ot 37 [, 24 HN. o, > M
v 38 y 26 HP o, 5 :
e i 3 ;” & g 28 "R o > R
210 :? S ¢ ot :3 ° > S
32 O
Y E:: 42 ﬁ 34 HU_ z T
22 O 43 ‘5"—8: # 36 HY & > U
* [ 44 [ 38 W 2
f 40 HX o > W
42 HY o )X
f HE > Y
a “ o > 2
LA
SEE APPLICABLE PROOUCT
(19€317760, Mav. 1) SHEETS 1N INSTﬂuCTmC eoonm c"sfs’é‘ﬁou
22%4'33 WITH THIS UNIT, FOR DES -
1IPTION OF CHANG
REVISION LETTER ES UNDER EACH
THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER
PLISCIT7626!
EXTENDER BOARD ASSEMBLY
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QUICK CHECKS LBI~-30002

SYMPTOH PROCEDURE

RECEIVER BOARD

Is ¥ith the receiver squelched (1950 Hz 1. Check for 1850 Hz input
input to Selector), a’11 lights _
should be off. 2., Check for -20 dBm fnput at JL.
3. Check for a reading of less than 0.5 Velt at the col-
A. If the yellow light is on: lector of Cutput Bwitch Q35.

4. a) 1If the collector voliage of Q35 is correct, check
Q41 and light driver circuitry.

b} If the collector voltage of Q35 is not correct,
check the tone receiver circuitry.

B, If the Red Light is on and the L. <Check for a reading of less than 1 Volt at the collectar
yellow light is off: of Inverter Q2.

2) If the collector voltage of Q21 ig correct, check
the failure circuit and Fail "AND" Gate Q20, Q21.

b} If the collector voltage of Q21 is not correct, check
Fail Light Driver QB and Q40.

C. I2 the Green Light is on: 1. Make sure that switch Sl is in the NORMAL position.
2. <Check the selection circultry.

3. Check Selection Cutoff Q17.

4. Check the signal quality clircuitry.

D, Place 51 in the SELECT position. 1. Check the Selection Cutoff transistor Ql7.
If the green light doesn’t
come on: 2. Check the selection circuitry.
I, ¥ith the input to the Selector re~

moved, {no 1950 Hz tone applied),
the green and yellow light should
fturn on immediately. The Red light
should turn on in less than 30
seconds.

A. If the Red light doesn‘t come Check the failure circuitry,
on in less than 30 seconds:

ROTE

To complete steps B & €, if may be necessary to disable the
failure circuit by grounding the appropriate violet jack on
the Interconnection Board,

B. If the Green Light doesn't 1. Check to see if one of the other receiver Modules is
turn on: Selected. If mo, dimable the mcdule.

2. Check the selection circuitry,

3. Place SI in the DISABLE pogition. If the Green light
doean't go out, check the selection circuitry.

. 1If YELLOW light doesn't turn 1, Check the light bulb,
on: 2. Check light driver Q4l.
3. Check the tone receiver circuitry.

III. If none of the lights can be turned 1. Check to see if the power is turned on.

oni 2, Check to see i? the Locel/Remote Bwitch on the back of
the power supply is in the Local position.

3. Check the light bulbs.
4, Check the 25 Volt fuge (F2) and the power supply.

iv. If No audio can be heard: 1. Check the YOLUME CONTROL setting.

2, Check to see if a receiver has been selected.

3. Check to see if all of the Modules are plugged in.
4, Check the audio circuitry.

TROUBLESHOOTING PROCEDURE

QUICKCHECKS

Issue 1 29



LBI30002 POWER SUPPLY

Readings are DC voltages measured
with a VIVM, and with the Audio
and Receiver Modules in the Selector

Panel

Measuring DC Readings
Point

Q2 - base 20.9 V
Q2 - collector 26,7 V

Q3 ~ emitter 6.3V
Q3 - collector 17.5 V
Q4 - collector 26.8 V
Q5 -~ base 26,0 V
R?‘ - arm 7:0 V

SOLDER SIDE

{19E500967, Rev. &)

TROUBLESHOOTING PROCEDURE (190413306, Sh. 2, Rev. 0)

POWER SUPPLY

30 Issue 3



LBI30002

AC READINGS
SOLDER SIDE
AC readings taken with an AC-VIVM DC READINGS
RS2 QUG o e ‘ with 1000 Hz applied and set to .
R A - S S-S TR o1 RET- g ~20 dBm at J1 and Fail circuit All DC readings taken with a VIVM
‘ : ‘M disabled. Readings pertain to and measured from transistor pin
" ' to ground. Readings pertain to
18041395863 Rev. B and later. 19D413958G3 Rev. B and later.
Transistor AC Reading Transistor Emitter Base Collector
L Q2 0 0 1.85
~ e rlnﬂsmw‘"“*‘; Q4 - base 22 my Q4 0.3 -] 1.0 8.9
) LR Feirismie{n)
U —{ RIS LI B Q4 ~ collector 4.5V
2 1 z?"2§%ﬁﬂlf}j*1_m“ Q6 - emitter 4.5V o X o “°
N Sy T a7 e R Q6 -~ base 4.5 v Q8 10.9 11.5 25
ATt SN Q7 ~ emitter 4.5 v
S\l al ol s wun g P .
) - e Tl 22 Q10 16.2 16.0 2.8
e g 1B 3 Q7 ~ base 4.5V Q11 17.0 16.2 17.0
. :IﬂM':I“:"“:* Ql3 ~ base 0.7V
T Q15 - collector 2.7V Q13 5.4 6.0 19.5
Q15 4.8 5.4 19.5
Q27 -~ collector 0.4V Q16 0 0.61 16.0
Q28 - collector 1.9V
Q29 - emitter 1.8V QL7 0.6 1.22 0.65
Q18 0 0 20
Q19 20 20 20
'Q20 0 0 20
Q21 0 0.78 0
Q22 0.68 1.28 0.76
Q23 0 0.68 0
Q24 0 0 0
Q25 0 0.68 0
Q26 .92 1,05 20
(190423623, Rev. 4)
t19D423529, Sh., 1, Rev. 0)
Q27 \] .63 10.5
Q28 0 .61 12.4
Q29 5.5 6.1 20.0
Q30 20 * *
Q32 11.1 11.7 0
SOURCE GATE DRAIN
Q31 0 * 0

* Do not measure,

TROUBLESHOOTING PROCEDURE
AUDIO BOARD
31



LBI30002

RECEIVER BOARD

A1l voltages are DC readings taken with a DC~VIVH with an 11 megohm impedance, and with
the Failure circuit disabled (Violet jack on Interconnection Board Grounds). Voltages
are measured from transistor pin to ground.
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VALLEY DETECTOR

DC Readings taken with 1000 Hz applied,
measured from Blue Jack to Gnd.

SQUELCHED UNSQUELCHED UNSQUELCHED
(With 1950 Hz tone applied (With 1000 Hz tone applied (With no signal or noise
set to ~20 dBm at J1) set to -20 dBm at J1) applied)
Transistor [Emitter| Base Collector Emitter |Base |Collector Emitter | Base Collec;:or
Ql 2.8 3.4 20, 2.8 3.4 20
Q2 2.8 0.12 2.1 2.8 3.45 2,45
Q3 0 0.68 ] 0 0.04 0
Q4 18 18.2 19.0 13.6 14.2 18.0
Q5 17.0 17.0 20.0 13.0 13.4 20
Q6 16.0 17.0 0 13.0 13.8 0
Q7 0 [\ 0 0 0 0
Q8 0 0.62 0.08 0 0.62 0.08
Q9 9.0 9.5 20 9 9.6 20.0
Qlo 0.1 0.68 0.68 0,12 0.68 0.7
Qll 0.12 0.68 0.59 0.12 0.7 0.6
Q12 0 0.59 5.4 0 0.6 5.5
Q13 0.48 5.4 20.0 4.7 5.6 20,0
Q14 18.0 19,5 0.36 18.5 19.5 7.4 19.5 19.0 0.36
Q15 0.12 0.36 20.0 11.0 7.2 19.5 0.12 0.36 20.0
Q16 18.0 17.95 18.0 12.8 13.8 0 0.68 0.04 0,02
Q17 18.5 18.5 20.0 15.0 14.9 20 1.14 1.13 20.0
Q18 18.0 18.5 19.5 14.5 15.0 19.0 0.74 1.13 20.0
Q19 17.5 18.2 20.0 13.9 14.6 20.0 0.24 0.75 18.8
Q20 0 0 0 0 0 0
Q21 0 4] 10.2 13.0 13.5 13.0
Q22 0 0.67 0.05 0 0.05 19.5
Q23 0 0.6 0 0 0.28 0.64
Q24 0 0 17.5 0 0.64 0.04
Q25 0.66 1.28 0.7 0.66 1.3 0.72
Q26 16.5 16.0 0 13.6 13.0 2.15 1.2 0.58 0.62
Q27 0.1 0 16.0 0.1 0 16
Q28 0 (4] 12.4 0 0.65 0.04
Q29 0 0.62 0,08 0 0.05 0.78
Q30 0 0.08 26 0 0.78 0,12
Q31 0 0.6 3.3 0 0.6 3.3
Q32 0 0.62 16.4 0 0.62 15.4
Q33 17.0 19.0 11.4 16,5 18.0 0.55
Q34 17.0 16.5 0 16.5 16.0 0
Q35 0 0.7 0.12 0 0.4 10,0
Q36 0 0.12 18.0 0 0.7 0.02
Q37 2.9 3.6 9.4 2.8 3.5 9.2
Q38 3.4 3.9 18.2 3.4 3.8 17.8
Q38 0 4] 18.2 0 0.7 0.05
Q40 0 0 24.0 0 0.05 23.5
Q41 0 4] 24.0 0 0,75 0.2
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Level at J1 giigin§aéﬁ
-20 dBn 15,5V
-25 dBn 14,0V
~30 dBm 12,3 V
-40 dBm 8.6V
~50 dBm 4,9V
~55 dBm 3.3V
~60 dBm 2.4V
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PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are identified by

2 "Revision Letter",

gtamped on the unit includes all previcus revisions.

tions of parts affected by these revisions.

Audio Module 18D413858G3

REV. A - Previously incorporated {(See
1B14292},

REV. B ~ To reduce level of Audio chirp
heard when satellite receiver
squelches. Deleted Q1, Q3, Ql2,
R1, R2, R30, R31 and R32, Added
Q27 thru Q31 and R63 thru R67.

REV, C - To insure saturation of Ql6.
Changed Q18, R22 and R37.

REV. D - Increase voltage rating of Cl7 to
improve safety margin. Cl7 was
5496267P15; Tantalum: 47 pf +20%,
20 VDCH.

Selector Panel 19ES00936Gl

REV. A - Previously incorporated (See
LBI4292).

Interconnection Board 19D413816G1L

REV, 4 & B -~ Previously incorporated {(See
1L.B14292).
REV, C ~ To provide surge resistors for
lightning protection.
Added R1 thru R18.

Receiver Module 189D413984G1

REV. A thru H - Previously incorporated
(See LB14282).

REV., J - To reduce level of Audio
chirp heard when satellite
receiver squelches. Changed
Cl17, R8, R9, R85, R89, and
Q35. Added R128 and R129.
Deleted CR31, CR33 and RBB4,

Power Supply 18D413917G1l

REV, A & B - Previously incorporated
{See LBI4292),

Receiver Module 189D413994GL

REV, K - To improve operation. Added R1,
R130, R13%1 and CR49 thru CR54.
Changed R13 and R1186,

which is stamped after the model number of the unit.

The revision
Refer to the Parts List for descrip-

- Schematic Diagram Was:

LOCKUP SELECT SELECTED LIGHT
R LOCKLP DEFEAT |SWATCH DRNE% .

SRE2 R68
210K

REV, L. - To eliminate residual current in
off condition of the Select and
Receive indicator lights. Re-
located R122 from collector of Q30
to anode of CR3% and R123 from
collector of Q41 to anode of CR38.

REV. M ~ To reduce noise occuring on audioc
line when receiver votes.
Changed Q3.

REV. N - Increase voltage rating of C25 to
improve safety margin. C25 was
5496267P26; polyester: 0.1 pf Z10%,
50 VDCW.

REV. P - 18D4133984G1 RECEIVER MODULE

To improve reliability of voter
operation. Changed R64 and R119.
R64 was:

3R77132J, Composition,l300 ohms,
* 5%, 1/2v.

R119 was:

3R77P5113; Composition, 510 ohms,
+ 5%, 1/2W.

Power Supply 19D413917G1l

REV. C - Make compatible with Canadian
standards. Electrically reversed
location of power switch S1 and
fuse Fl.

PRODUCTION CHANGES

33



LBI-30002

34

PRODUCTION CHANGES

Changes in 1o sitnpiify circuits are identifisd by & “Revision
Letlar,™ mawmmmmaummmwmmmmmaﬁ
previous revisions. Refer to the Parts List for descrip of pasts affy

REV. Q -~ RECEIVER WODULE 19D413984G1

Ta pravide & high frequency roll off to pravent iog azp oscillstics
dus to uae of higher gain transistors. Added C35.

REV. R - EECEIVER MODULE 19D413834G1

To prevent s “no wvote" condition when several soduleg heve 1 gaad
signsl and to eliminate oscillation problems. Deleted Ri31 and C35.
Changed RIV, RE4 snd RIIL. Also sdded C38 trom XD33-1 and XDS3-2.

C35 was: IQAL18182P13 ~ Ceramic: 1000 pF +10%, 350 vDC¥.

R33 was: 194700113791 ~ Composition: 15K Ohms +5%, 172 w.
P84 was: 1HXTO0213PT7Y ~ Composition: 2.2¥ ahms *55 142 w.
R1l1 was: 3R77P474J ~ Composition: 470X ohms 4»55 172 w.
RB131 was: 3IR1B2P224J ~ Conpposition: 220K ohms *55 174 w.



ADDENDUM NO. 1 T0 LBI-30002L

{PC55)
. This addendum incorporates information on Revision § to Receiver
Module 19D413994Gl. The Revision S schematic is on page 23.
PRODUCTION CHANGES

Chgnges in the equipment to improve performance or to simplify circuits are identified by a "Revision Letter”,
which is stamped after the model number of the unit. The revision stamped on the unit includes all previous
revisions. Refer to the Parts List for the descriptions of parts affected by these revisions.

L

REV. § - RECEIVER MODULE 19D413994G1
To improve operation when used with digital voting
equipment, added C36 to the log amp circuit between
the base of Q10 and the collector of Q12. <C36 is
19A700233P6, 680 pF +20%, 50 VDCW.




