>’

_@_”03/[[ RADIO (Includes Addendum)

MASTR PROGRESS LINE
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SPECIFICATIONS *

LINE TERMINATING IMPEDANCE 600 ohms

LINE LOOP IMPEDANCE 11,000 ohms (8000 line and
. (DC CONTROL ONLY) 3000 matching) maximum

AUDIO LINE OUTPUT -20 dBm to +11 dBm

FREQUENCY RESPONSE +1, -3 dB from 300 to 3000 Hz

TEMPERATURE RANGE -30°C to +60°C

(-22°F to +140°F)
DISTORTION Less than 3%
DIMENSIONS (H X W X D) 5-1/4" x 19" x 7-1/2"

4713HS T04LNOD NOILVLS ISV

*These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.
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BASE STATION CONTROL SHELF

DESCRIPTION

The General Electric Base Station Con-
trol Shelf is used with a remote control
console in remote, local/remote, repeater
and remote/repeater station applications.
The Control Shelf is a 3-rack unit plug-in
card shelf which accommodates circuitry for
DC Remote, Remote/Repeat, and Repeat Sys-
tems or Tone Remote, Remote/Repeat and
Repeat Systems.

The DC control version of the Control
Shelf utilizes DC currents selectively ap-
plied to a telephone pair at a remote con-
trol console. These DC currents activate
circuits at the Base Station Control Shelf
to perform the desired function. Four cur-
rent levels may be supplied to the line at
the control point: * 6 milliamps, * 11 mil-
liamps, * 15 milliamps and -2.5 milliamps.
The £ 6 mA, £ 11 mA, and -2.5 mA are com-
patible with the General Electric MASTR
Controller. * 6 mA and * 15 mA are com-
patible with General Electric TCC and Desk-
on uhits.

2175Hz SECUR- 1T TONE
+10 dBm

FUNCT!ON TONE

The tone control version of the Control
Shelf utilizes audio tones applied to the
control path at a remote control console to
provide the function selection. A total of
12 functions are available. Each function
selected is preceded by a "Secur-it' tone
which is a high level burst of 2175 Hertz
transmitted for a period of 125 milli-
seconds. The Secur-it tone is decoded at
the Control Shelf, muting the receiver line
audio and enabling the function decoders
for a period of 200 ms, After the 125 ms
delay, the selected function tone is re-~
ceived from the remote control console for
a period of 40 ms. The corresponding fun-
ction decoder responds at the Control
Shelf.,

Whenever a transmit tone function is
selected at the remote control console,
the sequence of tones as described above
is received at the Control Shelf followed
by the 2175 Hz Secur-it tone received at
a level 30 dB below the initial burst
level., The Base Station transmitter will
be held keyed as long as the PTT switch at
the remote control console is operated.
See Figure 1,

2175Hz TRANSMIT HOLD TCNE
—20 dBm

I wwmv\/\wwwm

S} 40 MS. D AS LONG AS PTT SWITCH DEPRESSED—>

RC-2434

Figure 1 - Tone Control Sequence
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BASE STATION CONTROL SHELF

The Base station Control Shelf is used with the following MASTR Progress Line Profes-

sional Base Stations,

8th and
1st Digit 2nd Digit 3rd Digit 4th Digit 5th Digit 6th Digit 7th Digit Sth Digits
RF POWER
MECHANICAL OPERATING CHANNEL CONTROL NUMBER OF OPTIONS FREQUENCY
PACKAGE VOLTAGE Al SPACING FREQS. RANGE
D T 4 4 L * A s 1
Desk Mate 117 VAC 8-16 20 kHz Local 1 Freq. Tx Standard 25-33 MHz
Station Watts Control 1 Freq. Rx
P 5 5 K B N 22
Pole Mount 16-38 25 kHz Local/Remote 2 Freq. Tx Noise 3342 MHz
Station Watts DC Control 1 Freq. Rx Blanker
A" 6 6 R C U 33
Floor Mount 38-64 30 kHz Remote 2 Freq. Tx Channel 42-50 MHz
Station Watts DC Control 2 Freq. Rx Guard
w
7 7 Y D Noise Blanker 44
64-128 40 kHz Repeater 1 Freq. Tx and 66-77 MHz
Watts 2 Freq. Rx Channel Guard
8 8 J E P 45
128-256 50 kHz Local/Remote 3 Freq. Tx UHS 77-88 MHz
Watts Tone Control 3 Freq. Rx Raceiver
G
9 9 T F UHS Receiver 55
Over 60 kHz Remote 4 Freq. Tx and 132.150.8 MHz
256 Watts Tone Control 4 Freq. Rx Channel Guard
u 66
Remote/Repeater 150.8-174 MHz
DC Control
v 77
Remote/Repeater 406-420 MHz
Tone Control
88
450-470 MHz
89
470-494 MHz
*The Base Station Control Shelf is not used 91
with Local Control (L) combinations, 494.512 MHz
99
952-960 MHz

System Boards

nection,

Two common System Boards (Back

Planes) are utilized to interconnect the

plug-in function boards in the Control

These System Boards provide the
function board jacks,
connect jacks and the printed wiring runs
between these jacks.

Shelf,

the station inter-

External connections,

with the exception of the AC power con-

are made to terminal board TB1201
located on the rear of the System Boards.

(See Figure 12).

System Board (Back Plane) 19D416721G1l
is used in the tone control systems.
board accommodates up to eight function
boards and is standard in tone remote and
repeater combinations.

This

(See Figure 13).




BASE STATION CONTROL SHELF

System Board (Back Plane) 19D416721G2
is used in the DC control systems and can
also be used with the basic tone control
system, This board accommodates up to six
function boards. (See Figure 14).

DC CONTROL SYSTEM CIRCUIT ANALYSIS

(Refer to DC Control System Diagram)

Telephone Line Characteristics

Three types of telephone 1l.2e connec-
tions are commonly used in DC remote control
applications. Before choosing one of these
types, consider the cost and performance of
each, as one type may be available at a
much lower rate. Also, some telephone
companies offer no choice. The following
chart contains information to assist in
the selection of the control method and
type of telephone line to be used in DC
control applications,

Telephone Line Connections

Because different control current polar-
ities are used to select different functions
at the Station Control Shelf, the lines
carrying the control current must be con-
nected to corresponding terminals at the
control console and the Control Shelf. To
identify each end of one of the wires, tem-
porarily connect one of the wires at the
Control Shelf to a good earth ground and
measure the resistance of each wire to

LBI-4490

ground at the Control Shelf. The grounded
wire will show a resistance to ground. The
other wire will show an open circuit.

Connect the telephone lines by one of
the following methods:

Method 1 - Single Telephone Pair
(Control voltage Simplexed Line
to Line)

a. Connect telephone pair to TBi201-1
and TB1201-2,

b. Connect jumper between TB1201-3 and
TB1201-5,

¢c. Connect jumper between TB1201-4 and
TB1201-6,

Method 2 - Single Telephone Pair
(Control Voltage Simplexed Line
to Ground)

a. Connect telephone pair to TB120l1-1
and TB1201-2.

b. Connect jumper between TB1201-3 and
TB1201-4.

¢. Connect jumper between TB1201-4 and
TB1201-5.

d. Connect TB1201-6 to a good earth
ground.

METHOD DESCRIPTION ADVANTAGES OR DISADVANTAGES

1 One metallic pair: for Economical; dependable where
both audio and control earth currents may be large,
voltages with control or where a good earth ground
voltage simplexed from cannot be obtained; keying
line to 1line. clicks will be heard in par-

alleled Remote Control Units.

2 One metallic pair: for Economical; earth ground cur-
both audio and control rents (encountered near power
voltages with control company sub-stations) may result in
voltages simplexed from interference with control func-
line to ground. tions; keying clicks minimized,

3 Two telephone pairs; Provides best performance;
one for audio voltage keying clicks will not be
and one for control heard; least susceptible to
voltage (metallic earth ground currents which
pair). may interfere with control

functions.
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vice., Refer to the ADJUSTMENT PROCEDURE,

Method 3 - Separate Control and Audio
listed in the Table of Contents.

Pairs

a. Connect audio pair to TB1201-1 and DC Control Functions

TB1201-~2,

By using accessory kits and options, a

b, Connect control pair to TB1201-5 and maximum of six different DC control functions

TB1201-6. can be performed. This is accomplished by
applying these different levels and changing
c. Connect jumper between TB1201-3 and the polarities of the control current at the
TB1201-4, remote control console to activate decoders

at the Control Shelf, The control current
requirements for selecting each function
are listed in Table 1.

After the telephone lines have been
connected, a few adjustments may be re-

quired before placing the station in ser-

TABLE 1
DC CONTROL CURRENT AND FUNCTION -
FUNCTION CONTROL CURRENT IN MILLIAMPS
-11 -6 -2.5 0 +6 +11
1 Freq. TX
1 Freq. RX Receive Transmit
2 Freq. TX
1 Freq. RX Receive TX~-F1 TX-F2
1 Freq. TX
2 Freq. RX RX-F2 RX-F1 Transmit
2 Freq. TX
2 Freq. RX RX-F2 RX-F1 TX-F1 TX-F2
1 Freq. TX & :
PSLM or 2 separate RX-F2 RX-F1 RX~F1&F2 Transmit !
Receivers
2 Freq. TX &
PSLM or 2 separate RX-F2 RX-F1 RX-F1l&F2 TX-F1 TX-F2
Receivers
1 Freq. TX
1 Freq. RX with CG Receive
Channel Guard Disable Disable With CG Transmit
2 Freq. TX
1 Freq. RX with CG Receive
Channel Guard Disable Disable With CG TX-F1 TX-F2
1 Freq. TX
2 Freq. RX with RX-F2 RX-F2 RX~F1 RX-F1
CcaG With CG With
Channel Guard Disable Disable CG Disable CG Transmit
2 Freq. TX
2 Freq., RX with RX-F2 RX-F2 RX-F1 RX-F1
CG With CG With
Channel Guard Disable Disable CG Disable CG TX-F1 TX-F2 -
Repeater
Repeater Disable Disable Receive Transmit
Repeater Disable Repeater -
Disable Repeater CG Receiver
& Channel Guard & CG Disable Disable With CG Transmit
Disable
NOTE

THESE CONTROL CURRENTS ARE PROVIDED BY THE GENERAL ELECTRIC MASTR CONTROLLER.
FOR FUNCTIONS PROVIDED BY TCC OR DESKON UNITS HAVING 6 mA & 15 mA CONTROL
CURRENTS, REFER TO THE INDIVIDUAL DC REMOTE CONTROL BOARD SCHEMATIC DIAGRAM
FOR REQUIRED MODIFICATIONS.




DC CONTROL SYSTEM CIRCUIT ANALYSIS

Single Frequency Transmit and Single
Frequency Receive

The single frequency transmit and single
frequency receive DC control function re-
quires the use of DC Remote Control Board
19D416661G1 and Remote Audio Board
19D416667G3 in the Control Shelf.

The DC Remote Control Board consists of
a free-running Colpitts oscillator (Ql) op-
erating at a frequency of 300 kHz., The os-
cillator output is coupled by means of T1
to a rectifier circuit composed of CR1l, CR2,
C7, VR1 and voltage divider R4-R6, The out-
put of the rectifier at reverse biases
CR3, preventing the oscillator output from
being coupled to the amplifier (Q2). This
is the receive condition where zero current
is on the DC control pair.

Audio from the Base Station receiver is
connected to the Remote Audio Board at AUDIO
COUPLER HIGH lead Bll., The audio signal is
amplified by Ql; the level is adjusted by
means of LINE OUT Control R3 and passed to
amplifiers Q2-Q4. R5 and C3 serve as a
6 dB per octave de-emphasis network. The
emitter-follower Q4 output is coupled by
means of C10 to amplifiers Q6 and Q7. Q8
serves as a series resistance controlled by
the audio mute circuit. As long as the
audio mute is not active, Q8 passes the sig-
nal to the audio output transistor Q10 which,
in turn, couples the signal to Tl and the
audio pair. CR1ll, CR12 and VRl are provided
for line surge protection. Surges ranging
up to 1000 Volts may hit the telephone line.

When +6 mA is applied to the DC control
pair, the positive voltage appearing at
on the DC Remote Control Board forward
biases CR3 and allows the oscillator output
to be coupled to the amplifier (Q2) through
T2, The AC from the oscillator is prevented
from being fed to the control pair by the
filter composed of L2-C8 and L3-C9,

The amplified 300 kHz is detected by
CR4~CR5, turning on Q3. Conduction of Q3
turns on Q4, grounding the TRANSMIT lead D3
and keying the transmitter. A positive
voltage is applied to the AUDIO MUTE lead
D2 from the emitter of Q3. When TRANSMIT
DISABLE switch S1 is in the DISABLE position,
the TRANSMIT lead is opened to disable the
transmitter and the switched output of Q4
is applied to the TX DISABLE Light Emitting
Diode (LED) CR1l to operate the light.

Audio from the telephone pair is coup-
led to the input of the line to transmitter
compressor amplifier. The proper audio
level for the compressor amplifier is ad-
justed by LINE INPUT control R38. The
amplifier consists of gain control stage
Ql2, high gain audio amplifiers Ql4 through

Ql7, and DC amplifier Q1l3.
When audio is applied to the compressor
amplifier, resistor R39 and the AC impedance

of transistor Q12 act as a voltage divider
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for the AC input signal. The output of Q12
is amplified by a four stage, direct-coupled
amplifier (Ql4 through Q17). Both AC and

DC feedback in the amplifier circuit provides

for extremely stable operation,

One portion of the amplified output is
fed through Q19 to the XMIT MOD control R58.
This signal is then passed to the XMITR
AUDIO HI lead to modulate the transmitter,
The remaining portion of the signal is rec-
tified by detector CR4-CR5, filtered by C25,
and amplified by DC current amplifier Q13.
This DC output is fed back to the base of
gain control transistor Ql2,

The amount of DC feedback to Ql2 deter-
mines the AC impedance of this transistor.
When the input level rises, the AC ampli-
fier output starts to increase, The output
is detected, amplified, and fed back to the
base of Ql2., The increase in feedback re-
duces the AC impedance of Q12 which decreases
the audio voltage to the AC amplifiers,
keeping the amplifier output constant.

When the audio input decreases, the
output of the AC amplifier starts to de-
crease, reducing the feedback to Ql2. This
raises the AC impedance of Ql2 and increases
the audio voltage to the AC amplifier, keep-
ing the amplifier output constant.

The compressor amplifier resets when
switching from transmit to receive. Re-
setting the compressor amplifier prevents
losing the first portion of a weak signal
due to the compressor release time after
PTT is released. Audio from the Base Sta-
tion receiver on the Receiver Unsquelch
Sensor Operating Switch (RUSOS) lead (A3)
turns on Q22 on the Remote Audio Board.
Conduction of Q22 grounds the base of DC
amplifier Q13, shorting capacitor C25 for
approximately 10 milliseconds., This resets
the compressor amplifier,

The positive voltage applied to the
RCVR AUDIO MUTE lead D2 during the transmit
mode turns on Q20, grounding the base of
Ql8 and Q19. This allows both transistors
to conduct. The audio is passed by Q19 to
the XMIT MOD control R58 which, in turn,
couples the audio to the transmitter modu-
lator. Q18 couples DC from DC amplifier
Q13 to the transmit audio lead to forward
bias the audio input diode CR1l at the Sta-~
tion Power Supply. This same audio mute
voltage also turns on Qll which grounds the
base of Q9, turning Q9 off. Q8 is thus
turned off, muting the receive audio path,

Channel Guard Disable

Single frequency transmit and receive
with Channel Guard Disable requires the use
of DC Remote Control Board 19D416661G2 and
Remote Audio Board 19D416667G4,

The DC Remote Control Board functions
in the same manner for single frequency
transmit and receive as described above,
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When the Channel Guard Disable control cur-
rent of -2.5 mA is detected at (), CR7 is
forward biased and this allows the oscil-
lator output to be coupled to the amplifier
(Q5 through T3),

The amplified 300 kHz is detected by
CR8~CR9, turning on Q6. Conduction of Q6
turns off Q7, removing ground from terminal
A7 to disable the Receiver Channel Guard
function. If the CG MON test switch S2 is
in the MONITOR position, the base of Q7 is
grounded, holding the transistor off and
disabling Channel Guard until the switch is
moved to the ON position. With Channel
Guard disabled, the Base Station receiver
now operates only on noise squelch so that
all transmissions on the receiver frequency
will be heard.

The 19D416667G4 Remote Audio Board con-
tains a Channel Guard filter composed of
L1, C30-C35 and R63. This filter attenuates
the 71.9 to 203.5 Hz Channel Guard tones
to prevent them being sent over the tele-
phone pair,

Two Frequency Transmit and Two Frequency
Receive

Two frequency transmit and two frequen-
cy receive requires the use of DC Remote
Control Board 19D416661G3 and Remote Audio
Board 19D416667G3.

When Transmit Fl is selected at the
remote control console, the +6 mA applied
to the control pair functions in the same
manner as described for single frequency
transmit to key the transmitter and provide
the audio mute function, -6 mA appears
at C), preventing CR1l from being forward
biased., No tone is coupled into the amp-
lifier circuit (Q8). Q10 is allowed to
conduct, turning on Qll. Conduction of Ql1
switches on Q17, forward biasing CR14 and
applying ground to the XMTR F1 lead A5 to
select the F1l oscillator at the station
transmitter. Receive Fl switch Q16 is also
turned on to apply +10 VDC to the RCVR F1
lead A6, but the audio mute function at D2
interrupts received audio.

When Transmit F2 is selected at the
remote control console, the +11 mA appear-
ing at on the control pair keys the
transmitter and audio mute function as de-
scribed for single frequency transmit.
Point () in the circuit is also connected
to CR10 and forward biases this diode,
coupling the oscillator output through T4
to amplifier Q8. Conduction of Q8 turns
on Q9. This turns off Ql0 and Qll but al-
lows Q15 to conduct. Conduction of Q15
turns on Q18, forward biasing CR15 and ap-
plying ground to the XMTR F2 lead A2 to
operate the F2 oscillator at the station
transmitter. Q19 is also turned on, ap-
plying +10 VDC to the RCVR F2 lead A3,
but the audio mute function interrupts
received audio.

DC CONTROL SYSTEM CIRCUIT ANALYSIS

Selecting Receive F1 at the remote
control console results in zero current
applied to the control pair, The transmit
key and audio mute functions are thus dis-
abled and the oscillator output is not
coupled into the frequency select amplifier
Q8. Transistor Q10 conducts, turning on
Qll. Q16 is turned on, applying +10 VDC
to the RCVR F1 lead A6 and operating the
Fl receive oscillator. Ql7 is also turned
on, applying ground to the XMTR Fl lead but
since the transmit key function is not
selected the transmitter will not be keyed.

Selecting Receive F2 at the remote
control console applies -6 mA at on the
control pair which forward biases CR1ll but
keeps CR3 reverse biased. The oscillator
output is coupled through T4 to amplifier
Q8. Q9 is turned on, switching on Q1l5,

Q18 and Ql19. Conduction of Q19 applies

+10 VDC to the RCVR F2 lead at A3 to operate
the Fl receive oscillator at the station
receiver. Although Q18 is turned on,
applying ground to the XMTR F2 at A2, the
station transmit key lead at D3 is unground-
ed thus the transmitter is not keyed.

Switch S3 is provided to allow the
serviceman to select XMTR F1l or XMTR F2 at
the Base Station for maintenance purposes.
This switch also selects Rx F1 and Rx F2,
The TX DISABLE switch S1 functions in the
same manner as described for Single Fre-~
quency Transmit. Audio Board 19D416667G3
functions in the same manner as described
in Single Frequency Transmit and Receive.

Two Frequency Transmit and Two Frequency
Receive with Channel Guard Disable

DC Remote Control Board 19D416661G4
and Audio Board 19D416667G4 are required
when the Channel Guard Disable function is
added to Two Frequency Transmit and Receive.

The Two Frequency Transmit and Receive
functions as well as the Receive F1 Channel
Guard Disable function is the same as des-
cribed previously. When F2 Channel Guard
Disable is selected at the remote control
console, ~11 mA is applied to the control
pair. Point is now positive which
forward biases CR16, allowing the oscil-
lator output to be coupled to amplifier
Q20. Q6 is thus turned on, turning off
Q7 and removing ground from terminal A7 to
disable the selected receiver Channel Guard.
Placing the CG DISABLE service switch S2 in
either the RX1 or RX2 position holds Q6 on
and Q7 off, disabling the selected receiver
Channel Guard so that all transmissions on
the selected receiver frequency will be
heard,

The 19D416667G4 Remote Audio Board
functions in the same manner as described
for Single Frequency Receive Channel Guard.

hS
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REPEATER CONTROL

Repeater Control Board

Repeater Control Board 19D416675G2 and
Repeater Audio Board 19D4166667Gl are used
for this application., The Repeater Control
Board consists of the transmit key function,
a Drop-Out Delay Timer and a 3-Minute Limit
Timer.

The Repeater Control Board receives its
input from the station Receiver Unsquelched
Sensor (RUS)., When the receiver is un-
squelched, a voltage of approximately 2,5
VDC is applied to the Carrier Operated
Switch (COS) lead D12 on the Audio Board.
This turns on Q9, grounding the RUSOS lead
Al2 on the Repeater Board. This turns on
Ql., Conduction of Ql operates the 3-Minute
Limit Timer.

The 3-Minute Limit Timer is required by
the FCC in certain repeater applications to
automatically shut off the transmitter after
a maximum of three minutes continuous opera-
tion., The Timer prevents the transmitter
from accidentally 'locking on" and tying up
the channel,

The switching circuits of the Timer
consists of a Schmitt Trigger (Q1l0 and Qll)
and a DC switch (Ql2). Ql0 is normally off
so that Qll is allowed to conduct, keeping
Q12 turned on, Q7, VRl and R18 are con-
nected to form a constant current source
providing a linear charging current for
capacitor C3, Q8 and Q9 operate as a com~
pound-connected emitter follower,

As C3 slowly charges up, the output
voltage of the emitter follower rises pro-
portionally. When the charge on C3 is large
enough to cause approximately 1.5 Volts at
the base of Ql0, the tramnsistor turns on.
Turning on Q10 turns off Qll and Ql2., Turn-
ing off Q12 removes the +10 VDC to the Drop
Out Delay Timer.

When the receiver is squelched, C3 dis-
charges rapidly through the collector-base
junction of Q7 and R17 to reset the timing
circuit. When permitted by FCC regulations,
the Timer can be set for a timing cycle of
2,5 to 3.5 minutes by LIMIT TIMER ADJUST
R19.

The Drop-Out Delay Timer decreases the
number of transmitter "ON-OFF" cycles by
keeping the transmitter keyed for a pre-
determined delay period after the receiver
squelches. The delay period can be set
for 0.5 to 5 seconds in Repeater Control
System applications. Unsquelching the re-
ceiver at any time during the delay period
keeps the transmitter operating without
interruption., After the delay time lapses
and no signal is applied to the receiver,
the transmitter keying circuit is de-
energized and the transmitter turns off.
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When Q12 on the 3-Minute Limit Timer
operates, Q3 turns on, Turning the stage
on rapidly discharges capacitor C2 and
switches the Schmitt Trigger so that Q4 is
off and Q5 1s on, This turns on Q6 and ap-
plies 10 Volts to the base of Q2, Turning
on Q2 keys the station transmitter and keeps
it keyed as long as the receiver is un-
squelched.

Squelching the station receiver turns
off Q3. The Schmitt Trigger remains
switched, however, until C2 charges up to
approximately 5 Volts through potentiometer
R11l. This turns on Q4 which turns off Q5
and Q6, turning the transmitter off, The
delay time may be adjusted from 0.5 to 5
seconds by DELAY TIMER ADJUST R11l.

Operating the TX DISABLE switch S1 to
the DISABLE position opens the transmitter
ground keying path and completes the TX
DISABLE LED (CR5) path, turning on the
light.

Audio from the station receiver is
connected to the Repeater Audio Board at
AUDIO COUPLER HIGH lead Bll., The audio
signal is amplified by Ql. The audio level
is adjusted by XMIT MOD Control R3 and the
signal 1is passed to amplifiers Q2-Q4,

Unsquelching the station receiver
activates the Carrier Operated Switch (COS).
The COS voltage rises from zero to approxi-
mately three Volts DC. This voltage is
connected to COS INPUT lead D12, forward
biasing CR14 and turning on Q9. Conduction
of Q9 allows Q5 to conduct. Q5 serves as
a series resistance, passing the amplified
audio signal to the XMTR AUDIO HI lead Bl4
and to the station transmitter modulator.

Conduction of Q9 also turns on Q18,
applying DC to the XMTR AUDIO HI lead to
forward bias the audio input diode CR1l at
the Station Power Supply. Conduction of Q9
also turns off Q21, ungrounding the base of
Q3 and allowing the audio to pass,

Repeater Control with Channel Guard

In repeaters with Channel Guard, Re-
peater Control Board 19D416675G4 is required.
The Repeater Audio Board 19D416667Gl is used
with this application except that the jumper
between H1 and H2 is removed to couple the
audio to the Channel Guard Filter located on
the Repeater Control Board,

The Channel Guard filter attenuates
frequencies below 203.5 Hz to prevent the
tone from being applied to the transmitter
modulation input.

Audio and tone is applied to CG FILTER
INPUT lead All from the Repeater Audio
Board. Q13 amplifies the signal and couples
it to a 187 Hz notch filter composed of Q14,
Q15 and associated circuitry. Negative
feedback for the notch filter is connected
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from the collector of Q15 to the junction
of Cl0 and R32,

The notch filter output is applied to
a low-pass filter consisting of Q16 and Ql7.
Negative feedback is developed across R4l.
R44 controls the amount of feedback in the
low pass filter. The output of Q17 is
coupled through emitter follower Q18 and
applied to the CG FILTER OUTPUT lead D11
and returned to the Repeater Audio Board.
The Audio Board functions in the same man-
ner as described for Repeater Control.

DC Remote Control/Repeater

DC remote control of a Repeater Station
requires the use of a 19D416661Gl Remote
Control Board, a 19D416675G2 Repeater Con-
trol Board and a 19D416667G2 Remote/Repeat
Audio Board. The Remote Control Board
functions in the same manner as described
in the Single Frequency Transmit and
Receive section. The Repeater Control
section describes the operation of the
Repeater Control Board,

Audio from the station receiver is con-
nected to the Remote/Repeat Audio Board at
AUDIO COUPLER HIGH lead Bll. The audio sig-
nal is amplified by Ql; the level is ad-
justed by means of AUDIO COUPLER Control
R3 and passed to amplifiers Q2-Q4. The
emitter-follower Q4 output is coupled
through LINE OUT Control R18 and capacitor
Cl0 to amplifiers Q6 and Q7. Q8 serves as
a series resistance controlled by the COS
input circuit. As long as the COS input
is active, Q8 passes the signal to the
audio output transistor Ql0 which, in turn,
couples the signal to Tl and the audio
pair,

Line audio is coupled from the primary
of Tl to the input of the compressor ampli-
fier, The compressor amplifier functions
in the same manner as described for Single
Frequency Transmit and Receive. The trans-
mitter modulator output at XMTR AUDIO HIGH
lead Bl14 is also controlled as described
for Single Frequency Transmit and Receive.

When the transmit function is selected
at the remote control console +6 mA is
applied to the control pair and the audio
mute function disables the repeater for
the duration of the remote transmission.

DC Remote Control/Repeater with Channel
Guard

In this application, a 19D416675G6
Repeater Control Board, a 19D416661G2 Re~-
mote Control Board and a 19D416667G2 Remote/
Repeat Audio Board are required.

The Audio Board functions in the same
manner as described for DC Remote/Repeat
Control and the Remote Control Board func-
tions as described for the Single Frequency
Transmit and Receive Channel Guard Disable
function.

REPEATER CONTROL BOARD

The Repeater Control Board contains the
3-Minute Limit Timer and Drop-out Delay
Timer as described in the Repeater Control
function. The Channel Guard Filter functions
in the same manner as described in the
Repeater Control with Channel Guard section.
The Channel Guard disable function is con-
trolled by -2.5 mA applied to the control
pair as described in Single Frequency
Transmit and Receive Channel Guard Disable.

CG OUTPUT lead A3 on the Repeater Con-
trol Board is connected to the squelch con-
trol circuit in the station receiver, When
the receiver is squelched, a positive po-
tential is applied to A3 and to the base of
Q19. The transistor is held on by this -
voltage and, in turn, holds Q20 off. CR9
is forward biased under these conditions and
the DC output is connected to RX SQUELCH
lead A6 which, in turn, is connected to the
base of the DC AMP in the receiver to keep
the receiver squelched. If a signal modu-
lated with the correct Channel Guard tone is
received, this squelch circuit is turned off,
unsquelching the receiver.

When the receiver is unsquelched, the
RUSOS ground at Al2 forward biases CR1l and
allows Q22 to conduct. Conduction of Q22
turns on Q1 and keys the transmitter for
normal repeater operation,

When the CG DISABLE function is selec-
ted at the remote control console, ground
is removed from the CG DISABLE lead A7. Q20
is turned on, overriding the Channel Guard
control circuit. Q23 is turned on, pre-
venting Q22 from keying the transmitter
through the RUSOS path. This allows moni-
toring all signals on the receiver fre-
quency. Since the receiver is now operating
on noise squelch only, a signal received
will turn off Q19 and allow Q21 to conduct
and key the transmitter.

DC CONTROL OPTIONS AND ACCESSORIES

Station Intercom (Option 7452)

The 19D416758G1l Intercom Board allows
local monitoring of the remote audio on the
telephone pair, local origination of trans-
missions and intercommunication between
the Base Station and the dispatcher at the
remote control console.

-

When monitoring a transmission on the
line, the TRANSMIT-INTERCOM switch S1 is in
the TRANSMIT position and audio is coupled
to the Intercom Board from the compressor -
amplifier on the Remote Audio Board. FET
switch Q9 is normally conducting and passes
the audio to the audio amplifier Q10 and
Ql through VOLUME control Rl1., The amplified
signal is coupled by T2 to the station
speaker (connected to terminals C5-D8) or
to the earpiece of a headset connected to
Jl-4,




DC CONTROL OPTIONS AND ACCESSORIES

To originate a transmission at the
Base Station, the PTT switch on the local
microphone is operated. This applies
ground to the cathode of CR3, forward
biasing the diode and applying ground through
TRANSMIT switch S1 to the PTT lead (DC) to
key the transmitter. Audio from the micro-
phone is coupled through the LINE AUDIO ad-
just control Rl to the line amplifier com-
posed of Q1-Q2, Q5, Q6, The PTT ground is
connected to the base of Q3, turning the
transistor on, Conduction of Q3 turns off
Q4, biasing Q6 on., The audio is connected
through Tl to the telephone pair and, through
XMTR AUDIO control R22 and Q7 to the trans-
mitter modulator. The PTT ground is also
applied to the base of Q7, turning Q7 on and
applying DC to the XMTR AUDIO HI lead to
forward bias the audio input diode CRl at
the Station Power Supply.

When PTT is operated, ground is also
applied to the cathode of CR4, forward
biasing the diode and turning off Q9.
prevents the compressor amplifier audio
from reaching the station intercom speaker,
PTT ground is applied to the ground side of
C8. When the PTT switch is opened, this
ground is removed allowing C8 to discharge
for a period of approximately 10 milli-
seconds. QB8 conducts and resets the com-
pressor amplifier on the Audio Board.

This

Placing the TRANSMIT-INTERCOM switch in
the INTERCOM position opens the station PTT
path and allows intercommunication between
the Base Station and remote control console,
dispatchers without keying the transmitter.

Repeat Disable (Option 7456)

The 19D416661G3 Remote Control Board
is required for this application. This
board was described previously in the Two
Frequency Transmit and Receive section.
When Repeat Disable is selected at the re-
mote control console, -6 mA is applied to
the control pair. The transmit keying func-
tion is prevented from operating but CR1l1l
is forward biased, coupling the oscillator
output to amplifier Q8. The detected signal
turns on Q15 which applies ground to the
REPEATER DISABLE lead A4,

The REPEATER DISABLE ground forward
biases CR4 on the Repeater Control Board,
grounding the base of Q2 and preventing
keying of the transmitter when a signal is
received.

Repeat Disable with Channel Guard Monitor
(Option 7457)

This option requires the use of the
19D416661G4 Remote Control Board. This
board is described in the Two Frequency
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Transmit and Receive with Channel Guard
Disable section. The Repeater Disable func-
tion is described under Option 7456,

When Repeater Disable and Channel Guard
Disable are selected at the remote control
console, ~11 mA is applied to the control
pair. Point on the control pair is now
at a positive potential with respect to
point (D). CR16 is forward biased, turning
off Q7 and removing ground from the CG
DISABLE lead A7.

Diode CR11l is also forward biased,
coupling the oscillator output through T4
to amplifier Q8. The detected tone turns
on Q15, grounding the REPEATER DISABLE lead
A4,

Four Wire Audio Kit (Option 7371)

The four-wire audio option allows sepa
rate audio connections for received and
transmitted audio. The Four-Wire Audio Kit
consists of a separate transformer mounted
to the System Board (Back Plane). The
jumper on the 19D416667 Audio Board between
holes 5 and 6 as well as Qll must be re-
moved. Refer to the Installation Instruc-
tions (see Table of Contents).

Line Compensation Kit (Option 7453)

This kit provides compensation for the
high-frequency roll off on telephone lines.
The kit consists of an RLC network added to
the Audio Board, This kit should be used
when the high-frequency attenuation in the
2500 to 3000 Hz range is more than 10 dB
below the 400 to 600 Hz level., Complete
instructlons for setting the line compen-
sation option are contained in the Adjust-
ment Procedure, Instructions for installing
the kit are provided in the Installation
Instructions (see Table of Contents).

NOTE

When the line compensation kit is
installed at the factory, the kit

is shipped with the White lead
connected to J1 on the Audio Board.
After the station has been instal-
led, make all required audio adjust-
ments prior to moving the White lead
to J2., Then adjust potentiometer
R90 as directed in the Adjustment
Procedure,
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TONE CONTROL SYSTEM CIRCUIT ANALYSIS TABLE 2

TONE CONTROL FREQUENCY AND FUNCTION

(Refer to Tone Control System Diagram)

A maximum of twelve different functions FUNCTION TONE FREQUENCY
can be performed in the tone control version
of the Base Station Control Shelf. This is
accomplished by applying two or three tones RX Channel Guard
in sequence at the prescribed level to the Disable (Reset by PTT) 2050 Hertz
transmission medium for detection at the
Control Shelf,.
TX~Freq. No. 1 1950 Hertz
Tone Control Sequence
When a non-transmit function is selec- TX~-Freq. No. 2 1850 Hertz
ted at the remote control console, the
Secur-it tone frequency of 2175 Hz is trans-
mitted for a period of 125 milliseconds at RX~Freq. No. 1 or
a level equal to normal voice peaks. In Receiver No, 1 1750 Hertz
the case of a 0 VU line level, the Secur-it
tone is transmitted at a level of +10 dBm.
At the end of this 125 milliseconds, the RX-Freq. No. 2 or
tone is changed to that of the function fre- Receiver No. 2 1650 Hertz
quency selected. This tone is transmitted
for a period of 40 milliseconds at a level
10 dB below the Secur-it tone burst. Channel Guard Enable
or Minimum Squelch
When a transmit function is selected or Repeater Enable 1550 Hertz
at the remote control console, the Secur-it
tone is transmitted as in the sequence des-
cribed above, followed by a 40 ms burst of Channel Guard Disable
the Fl1 or F2 transmit function tone. This or Maximum Squelch
is followed by the 2175 Hz tone transmitted or Repeater Disable 1450 Hertz
at a level 30 dB below its initial Secur-it
burst level, The low level 2175 Hz tone
remains on in the presence of voice as long Aux. Function 1 ON 1350 Hertz
as the PTT switch is operated at the remote
control console. See Figure 1,
Aux, Function 1 OFF 1250 Hertz
Connections
All connections to the Base Station Aux, Function 2 ON 1150 Hertz
Control Shelf except the power connections
are made at TB1201. Any transmission cir-
cuit capable of handling audio frequencies Aux. Function 2 OFF
in the 300 to 3000 Hz range can be used or PSIM or Sim. Monitor 1050 Hertz
for tone control. It is not necessary to
observe polarity in wire line connections
for tone control applications. TX Hold 2175 Hertz
1. Connect the telephone or metallic
pair to TB1201-1] and TB1201-2.
NOTE-
2, Connect jumper between TB1201-3
and TB1201-4. All function tones are transmitted
. for a period of 40 ms, TX Hold is
Control Frequency and Function transmitted as long as PTT switch
The control tone frequencies selected at Remote Control Console is operated.

at the remote control console for perform-
ing each function are listed in Table 2,

Logic Circuits

This section contains a detailed des-
cription of logic circuits. It is suggested
that the serviceman study the following
information carefully, as a good under-
standing of basic logic circuitry is essen-
tial for servicing the tone control system.
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Figure 2 - Diode Switching Circuit

Solid State Switches

An ideal switch has infinite resistance
when open and zero resistance when closed.
The transistor and semiconductor diode can
be made to approach these conditions while
operating at a much higher rate than con-
ventional switches. Logic circuits are
primarily switching devices which are either
in a state of full conduction (saturated)
or turned off, These devices can be
switched from one state to the other as
rapidly as required by the circuit function.

A semiconductor diode presents maximum
resistance to the circuit when the diode is
reverse biased or there is no difference of
potential between the cathode or anode (see
Figure 2). Applying a negative potential to
the cathode of the diode (with respect to
the anode), or a positive potential (with
respect to the cathode) to the anode of
sufficient amplitude to overcome the series
resistance of the diode, forward biases the
diode causing it to conduct. The diode now
switches from maximum to minimum resistance.

The resulting current flow in the diode
circuit increases from near zero to the max-~
imum value allowed by the amplitude of the
switching voltage and the series resistance
of the circuit.

The high value of "off" resistance and
the low value of "on'" resistance make the
transistor invaluable for switching appli-
cations, When no base current is applied
to the transistor switch shown in Figure 3,
and the collector has the proper voltage
applied, the open circuit resistance of the
transistor approaches several megohms. If
sufficient base current is suddenly applied

to drive the transistor into saturation
(turned ON), the collector-emitter resis-
tance will drop as low as 1.0 ohm. Volt-
age across the transistor under these
conditions may be only a few tenths of a
Volt.

The transistor stage shown in Fig-
ure 3 can also be used as an inverter for
reversing the polarity of the input signal.
A positive signal applied to the base-
emitter junction will cause the collector
voltage to drop from +6 Volts to near
ground potential.

+6VDC

OUTPUT

4 )

RC-1841

Figure 3 - Transistor Switch & Inverter
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Figure 4 - Simple AND Gate

Gating Circuits

Formal logic requires that a statement
be either true or false; no other condition
can exist for the statement. A logic cir-
cuit is basically a switch or gate that is
either closed or open; no other condition
can exist for the circuit. By logical ar-
rangement of these gating circuits, elec-
trical functions can be performed in a pre-
determined sequence by opening or closing
the gates at the proper time.

A single-pole, single-throw switch is
equivalent to a binary device with only two
possible operating conditions:
or closed. If point '"C" of Figure 4 is to
be made equal to potential V, switches A
and B must be closed. It can then be said
that A and B = C,

If switches A and B are considered as
gates, then potential V is said to be gated
to "C" when both gates are closed. By rep-
resenting the closed state of a switch or
gate as "1" and the open state of a switch
or gate as "0" then all possible conditions
for the AND gate are shown in the Truth
Table in Figure 4.

In Figure 5, if point "C'" is made
equal to potential V, either switch A or B
(or both) may be closed. It can then be
said A or B = C, All possible conditions
for the OR gate are shown in the Truth
Table in Figure 5.

In gating circuits, the desired state

of the gate may be represented by either "0O"

or "1", 1In this section, "1" will be used

12
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Figure 5 - Simple OR Gate

to represent a positive potential (approxi-
mately +6 Volts) and "0" will be used to
represent a low potential (near zero Volts),

OR Gate

A simple diode OR gate is shown in
Figure 6. The same conditions exist in
this circuit as the switch gate of Figure 4.
Application of a positive potential at any
of the inputs will result in an output of
the same polarity, representing the "1"
state.

OUTPUT

A gt

LOGIC SYMBOL
OR }

RC-~18458

Figure 6 - Diode OR Gate

AND Gate

A simple diode AND gate is shown in
Figure 7. The same conditions exist in
this circuit as in the switch gate of Fig-
ure 4, Application of a positive potential
to the diodes at all inputs will result in
a positive potential at the output. This
represents the "1" state of the gate.
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Figure 7 - Diode AND Gate
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Figure 8 - Simplified NAND Gate

Application of a positive potential to one
or two terminals will result in no potential
developed, representing the '"0" state of

the gate.

NAND Gate

A NAND gate is simply an AND gate with
a transistor inverter (NOT) stage added
(see Figure 8). Applying a positive poten-
tial to inputs A and B back biases diodes
CR1 and CR2, permitting inverter Ql to
conduct, When conducting, the collector of
Ql drops to near ground potential.

Flip-Flop

Two NAND gates connected as shown in
Figure 9 form a flip-flop (bistable multi-
vibrator).

Assume that a positive potential is
applied to all inputs. Momentarily ground-
ing the cathode of CR4 turns off Q2, causing
its collector voltage to rise to approxi-

mately +6 Volts., This turns on Ql, caus-
ing its collector voltage to drop near
ground potential, keeping Q2 turned off.
The flip-flop will remain in this state
until CR1 is grounded.

Integrated Circuits

Integraged Circuits are used in the
system to perform logic functions. Symbols
of the IC circuits are used in the wiring
diagrams instead of showing each diode, re-
sistor and transistor in the circuit. The
symbols in the wiring diagram are labeled
to indicate how each gate is connected and
the logic function performed. Circles are
used at the input or output of the IC sym-
bol to indicate the circuit functions as an
inverter,

Remote Audio Board

The 19D416667G3 Remote Audio Board is
used in tone remote systems without Channel
Guard provisions. Audio from the Base Sta-
tion Receiver is connected to the Board at
the AUDIO COUPLER HIGH lead Bll. The audio
is amplified by Ql; the level is adjusted
by means of LINE OUT Control R3 and passed
to amplifiers Q2-Q4. R5 and C3 serve as a
6 dB per octave de-emphasis network,

The emitter-follower Q4 output is
coupled by means of Cl0 to the RCVR NOTCH
FILTER OUTPUT lead D14 and connected to
the Transmitter Control Board where the
2175 Hz tone components are notched out of
the receiver audio. Resistor R62 and the
jumper between H7 and H8 are removed in
tone control systems,

When the audio is returned from the
Transmitter Control Board via RCVR NOTCH
FILTER INPUT lead D13 the signal is con-
nected to amplifiers Q6 and Q7. Q8 serves
as an audio gate controlled by the audio
mute circuit, as long as the audio mute is
not active, Q8 passes the signal to the

13
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Figure 9 - NAND Gate Flip-Flop

audio output transistor Q10 which, in turn,

couples the signal to Tl and the audio
pair. CR1l1l, CR12 and VRl are provided
for line surge protection.

Transmit audio from the audio pair is
coupled to the input of the line-to-
transmitter compressor amplifier. The
proper audio level for the compressor amp-
lifier is adjusted by LINE INPUT Control
R38, The amplifier consists of gain con-
trol stage Ql12, high gain audio amplifiers
Ql4 through Q17, and DC amplifier Ql1l3.

When audio is applied to the compres-
sor amplifier, resistor R39 and the AC im-
pedance of transistor Q12 act as a voltage
divider for the AC input signal. The out-
put of Q12 is amplified by a four stage,
direct-coupled amplifier (Ql4 through Ql7)
Both AC andDC feedback in the amplifier
circuit provides for extremely stable op-
eration.

One portion of the amplified output
is fed through Q19 to the XMIT MOD control
R58, This signal is then passed to the
XMITR AUDIO HI lead to modulate the trans-
mitter. The remaining portion of the sig-
nal is rectified by detector CR4-CR5, fil-
tered by C25, and amplified by DC current
amplifier Q13. This DC output is fed back
to the base of gain control transistor
Ql2,

14

The amount of DC feedback to Ql2 deter~
mines the AC impedance of this transistor,
When the input level rises, the AC amplifier
output starts to increase. The output is
detected, amplified, and fed back to the
base of Q12, The increase in feedback re-
duces the AC impedance of Q12 which de-
creases the audio voltage to the AC ampli-
fiers, keeping the amplifier output con-
stant,

When the audio input decreases, the
output of the AC amplifier starts to decrease,
reducing the feedback to Ql2, This raises
the AC impedance of Q12 and increases the
audio voltage to the AC amplifier, keeping
the amplifier output constant.

The compressor amplifier resets when
switching from transmit to receive. Reset-
ting the compressor amplifier prevents los-
ing the first portion of a weak signal due
to the compressor release time after PTT is
released. Audio from the Base Station re-
ceiver on the Receiver Unsquelch Sensor-
Operating Switch (RUSOS) lead (A3) turns
on Q22 on the Remote Audio Board. Conduction
of Q22 grounds the base of DC amplifier Q13,
shorting capacitor C25 for approximately 10
milliseconds. This resets the compressor
amplifier,

The positive voltage applied to the
RCVR AUDIO MUTE lead D2 during the transmit
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Figure 10 - Tone Control Timing Waveforms

mode turns on Q20, grounding the base of
Q18 and Q19, This allows both transistors
to conduct. The audio is passed by Q19 to
the XMIT MOD control R58 which, in turn,
couples the audio to the transmitter modu-
lator. Q18 couples DC from DC amplifier
Ql3 to the transmit audio lead to forward
bias the audio input diode CR1 at the Sta-
tion Power Supply. This same audio mute
voltage also turns off Qll which grounds
the base of Q9, turning Q9 off,

Q8 is thus

turned off, muting the receiver audio

path,

The 19D416667G4 Remote Audio
tains a Channel Guard filter for
Channel Guard applications. The
composed of L1, C30-C35 and R63,

Board con-
use in
filter is
This filter

attenuates the 71.9 to 203.5 Hz Channel
Guard tones to prevent them being sent over

the audio path.
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Secur-it Tone Board

The 19D416728Gl Secur-it Tone Board is
used in the tone control version of the
Base Station Control Shelf to detect the
Secur-it tone when present on the audio
pair and enable the function control cir-
cuits.

When the Secur-it tone is transmitted
from the remote control console, the signal
is connected to the LINE AUDIO path A8,
This path is connected to the input of the
Secur-it Tone Board and to the 2175 Hz
Notch Filter located on the Transmit Con-
trol Board.

The LINE AUDIO to the Secur-it Tone
Board is coupled through C3 to the base of
emitter-followers Q17 and Q25. The input
to Q25 is attenuated 30 dB by Q1 and R88.
This attenuator is controlled by Q27. Q25
passes the signal to the Pre~Filter circuit
composed of L1-C5 which is broadly tuned to
the 2175 Hz Secur-it tone frequency. Q17
couples the audio signal to amplifiers Q18
and Q19. Transistor Q19 operates as a
Class B amplifier, passing only the posi-
tive peaks of the audio signal. Emitter-
follower Q20 couples the rectified audio
signal to level detector Q21. The voltage
level applied to the base of Q21 is limited
to approximately 1.8 VDC by the combination
of CR4, CR7 and CR13 together with the
charge on C26, Q18 - Q21 serve as an Ac-
tivity Check for the audio input circuit.

When audio is applied to the line,
the Activity Check senses the signal and,
after a delay of approximately 15 ms, the
collector of Q21 goes from high to low and
remains in this state until absence of sig-
nal is detected. Refer to Figure 10.

If the 2175 Hz tone appears on the
LINE AUDIO, the tone is coupled by emitter-
follower Q3 to amplifier Q4 and Q5. The
audio signal is limited at the collector
of Q5 and diodes CR5 - CR6 insure that the
limited output signal is symmetrical. The
limited 2175 Hz signal is also coupled
from the collector of Q5 to amplifier Q7
and applied to the LIMITED AUDIO lead AlQ,

Emitter~-follower Q6 passes the limi-
ted 2175 Hz signal to the H1-Q Filter,
This filter operates with a Q of 300 at
2175 Hz. The 2175 Hz output of the filter
is coupled by emitter-follower Q8 to a
switched~-gain stage Q9. The 2175 Hz sig-
nal is amplified by Ql2 and coupled by
emitter-follower Q13 to the detector switch
Ql4. When C20 is charged to approximately
1.4 VDC (limited by CR8 and CR9), Ql4 is
switched on. Conduction of Ql4 applies
ground to the base of Q16, turning the
transistor off and applying +10 VDC to the
AUDIO MUTE lead D2,

The 2175 Hz signal is detected within

50 to 125 ms after first arriving on the
LINE AUDIO, depending on the level of the
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received tone. The 30 dB attenuator is dis-
abled by the ground supplied by Ql4 to pro-
vide snap-action detection. The detected
ground is applied to Ul-C to provide a high
input to NAND gate Ul-B., The low output at
the collector of Q21 is inverted by Ul-A and
a high is applied to NAND gate Ul-B. DETEC-
TOR DISABLE lead D11 is normally high, pro-
viding the third required high at the input
of Ul-B. The resultant low at the output of
Ul-B keys on the Window One Shot (U2-A,
U2-B). See Figure 10.

Operation of the Window One Shot dis-
charges €28 and turns off Q22, The high at
the collector of Q22 is inverted by U2-C
and the resultant low turns off Pre-Filter
Switch Q2, allowing broad band audio to be
applied to the LIMITED AUDIO amplifier Q7.
Audio switch Ql5 is turned off, allowing Q7 -
to conduct and pass the broad band audio to
the LIMITED AUDIO path. The Window One Shot
remains on for a period of 200 milliseconds.

At the end of the Secur-it tone burst,
the function tone is applied to the LINE
AUDIO input and is passed by Q7 to the Tone
Control Function boards. Due to the slow
decay of the High Q Filter, tone remains at
the output of the filter during the 40 ms
function tone period. If the 2175 Hz hold
tone is received at the end of the function
tone period, the tone will be present at the
output of the filter, 1If the 2175 Hz hold
tone does not follow the function tone, the
filter output eventually decays to zero (in
approximately 200 ms). In a non-transmit
function, limited noise appears at the
LIMITED AUDIO at the end of the function
tone period.

At the end of the 200 ms Window One
Shot period, the output of the one shot re-
turns to high. Pre-Filter Switch Q2 and
Audio Switch Q15 are turned on, turning off
LIMITED AUDIO amplifier Q7. If the 2175 Hz
hold tone is not present at the input, the
Secur-it tone detector is released. This
causes the 30 dB attenuator to turn on. If
the 2175 Hz hold tone is present at the in-
put, the detector will remain active until
the tone is removed at the remote control
console, keeping the station transmitter
keyed via the Secur-it DET lead D7. When
the hold tone is eventually removed, the
Activity Check circuit detects the absence
of signal and releases the DET lead. The
AUDIO MUTE path is grounded and the Secur-it
Tone Board circuits return to their quiescent .
state.

Field-Effect transistor Q29 and switch
Q28 form an audio phase cancellation circuit. -
LINE AUDIO is taken from the primary of the
line transformer on the Audio Board. If
the station receiver is active when the re-
mote control audio is applied to the audio
pair, the 180 degree phase difference at the
base of the line driver transistor on the
Audio Board is used to help cancel received
audio into the Secur-it Tone Board. This
makes it easier to detect the speaker line
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audio. When the AUDIO MUTE lead goes high,
Q28 turns on, turning off Q29, This elimi-~
nates the phase cancellation signal.

Transmitter Control Board

The 19D416660 Transmitter Control Board
is provided in four different versions to
perform the various required functions in
the tone control system. All four groups
contain the RCVR NOTCH FILTER and the TX
NOTCH FILTER for removing the 2175 Hz Secur-
it tone from the audio path. The receive
audio path is connected from the Audio Board
via RCVR NOTCH FILTER OUTPUT lead D14 to the
Transmitter Control Board. The filter is
composed of series-resonant shunts L6-C10
and L4-C7 along with parallel resonant trap
C9-L5. The filter notches out the 2175 Hz
components from the receiver audio and re-
turns the audio via RX NOTCH OUT lead D13 to
the Audio Board.

The 2175 Hz tone is notched from the
transmit audio path by the TX NOTCH FILTER,
composed of series-resonant shunts L7-Cl1l
and L9-C1l4 together with parallel-resonant
trap L8-C13. The transmit audio is connect-
ed to the filter via LINE AUDIO path A8 and
returned to the Audio Board via NOTCHED
AUDIO path A9.

In single-frequency transmit applica-
tions, a function tone frequency of 1950 Hz
is applied to the audio pair at the remote
control console. This tone is connected to
the 19D416660Gl Transmitter Control Board
on the LIMITED AUDIO lead AlO. An LC filter,
composed of L1-Cl tuned to the 1950 Hz
function tone, back biases diode CR1l on the
positive peaks and allows Ql to turn on
through R2. Conduction of Ql applies a low
to the input of gate Ul-D,

The grounded Secur-~it DET lead D7 is
connected to inverter U3-~C, applying a high
to the input of Ul-A, The low output of
Ul-A is connected back to Ul-D, latching
the flip-flop. The low output of Ul-A is
also inverted by Ul-C and applied to NAND
gate Ul-B. The inverted high Secur-it DET
lead is also connected to the input of Ul-B.
The resultant output of Ul-~B is inverted by
U3~-B and the high turns on Q3. Conduction
of Q3 grounds the PTT path to key the sta-
tion transmitter, The high output of Ul-C
turns on Q15, grounding the LIMITED AUDIO
path as long as the flip-flop remains
latched. Unkeying the transmitter removes
the ground from the DET lead D7, applying a
low to pin 2 of Ul-A. This unlatches the
flip-flop. Operating the XMIT DISABLE
switch S2 to the DISABLE position opens the
PTT path and applies ground to the XMIT
DISABLE Indicator LED CR1ll, turning on the
light.

Two Frequency Transmit Control

Transmit Control Board 19D416660G2 is
required for two frequency transmit applica-
tions. The 1950 Hz tone frequency detector
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operates in the same manner as described
for the Gl Board. The PTIT path is connec-
ted in the same configuration.

When TX F2 tone (1850 Hz) is selected
at the remote control console, the tone is
detected at the F2 filter (L2-C3), back
biasing CR6 and turning on Q6. This latches
flip-flop U2-A, U2-D, applying a low to
gate Ul-C. The transmitter is keyed as
previously described. The high output of
U2-D turns on Q8 which, in turn, operates
Q9. Conduction of Q9 applies a high to TX
F2 INTERCONNECT lead D11 and forward biases
CR8 to apply a ground to XMIT F2 lead A2 to
select the transmit F2 oscillator,

If the TX Fl1 tone is selected, the high
output from Ul-D turns on Q4 and Q5, apply-
ing high to TX F1 INTERCONNECT lead D10 and
forward biases CR2 to apply ground to XMIT
F1l lead A5 to select the transmit Fl os-
cillator.

When TX F2 is selected, the high from
the output of U2-D also turns on Q7, apply-
ing ground to XMIT F2 Indicator LED CR9 to
turn on the light,

In local PTT operation, with no
function tone present on the LIMITED AUDIO
path, the Secur-it DET lead D7 is high.
Grounding the PIT lead D3 with the local
PTT microphone turns on Q13 which, in turn,
operates Ql4 and forward biases CR3, The
low input to U2-C is inverted and applied
to NAND gate U2-B., The GT DET lead, which
is high, is also connected to NAND gate
U2-C. The resulting low output keys the
transmitter through F1-F2 service switch S1.
The position of S2 determines which trans-
mitter is keyed in local PTT operation.

Channel Guard Disable

The Channel Guard Disable function
requires the use of Transmitter Control
Board 19D416660G4 in single frequency trans-
mit systems and 19D416660G3 in two frequency
transmit systems.

The single-frequency and two-frequency
detection circuits function as described
for the Gl and G2 Boards., The Channel
Guard Disable detector circuit (2050 Hz)
consists of the filter (L.3-C5) which, when
it detects the presence of 2050 Hz back
biases CR7 and turns on Ql0., Flip-Flop
U3-4, U3-D is latched and turns off Qll.
This removes the ground from CG DISABLE
lead A7 to disable Channel Guard.

Whenever the station transmitter is
keyed, Q13 and Ql4 conduct, forward biasing
CR4 and unlatching the flip-flop. Qll is
turned on, grounding the CG DISABLE lead
and enabling Channel Guard. The CG DISABLE-
XMIT DISABLE service switch 82 applies a
ground to the input of the flip-flop at
U3-D pin 13 when placed in the CG DISABLE
position. This ground operates the disable
circuit as described previously.
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The high output of U3-D (when Channel
Guard Disable is selected) will turn on
Q1l2, applying ground to CG DISABLE Indica~
tor LED CR10 and turning on the light,

Receiver Control Board

The 19D416658 Receiver Control Board
is required in two-frequency receive appli-
cations. The 19D416658Gl Board is used in
two~-frequency receive with Priority Search
Lock Monitor (PSLM) applications. The
19D416658G2 Board is used in two-frequency
receive applications without PSLM, When
two receivers with simultaneous monitor
capability are used in the system, the
19D416658G3 Board is required.

In the 19D416658G2 Receiver Control
Board, the desired receive frequency may
be selected by either applying the RX F1
tone frequency (1950 Hz) to the LIMITED
AUDIO path or by selecting TX Fl1 in two-
frequency transmit and receive systems.

Applying 1750 Hz to the LIMITED AUDIO
path (Al10) on the G2 Board results in de-
tection at filter L1-Cl. CR1l is back
biased, turning on Ql. Conduction of Ql
sets flip~flop USA, U5S5B and the resultant
high output of Ul-D turns on Q3. Conduc-
tion of Q3 turns on Q4, removing ground
from the RX Fl1 lead A6 to select the sta-
tion receiver F1l oscillator. Conduction
of Q3 also applies ground to the REC F1l
Indicator LED CR7, turning on the light.

Applying the RX ¥2 tone frequency
(1650 Hz) to the LIMITED AUDIO path results
in detection at filter L2-C3, back biasing
CR2 and turning on Q6. The low output of
Q6 sets flip-flop Ul-B, Ul-C. This low in-
put to Ul-B is also connected to pin 2 of
Ul-A, resetting the RX F1 flip-flop if
previously set. Similarly, setting the
Fl flip-flop resets the F2 flip-flop by
applying a low to pin 10 of Ul-C.

The high output of Ul-B (when the
RX F2 flip-flop is set) turns on Q7, opera-
ting Q8 and applying a high to the RX F2
lead A3 to select the F2 receiver oscilla-
tor, Conduction of Q7 also applies ground
to the REC F2 Indicator LED CR8, turning
on the light.

In two-frequency transmit applications,
when TX F1 is selected at the Transmitter
Control Board, a high is applied to the TX
F1 INTERCONNECT lead D10. This forward
biases CR5, turning on Ql2. Conduction of
Ql2 applies a low to the Fl flip-flop,
selecting the Fl receiver oscillator. When
TX F2 is selected at the Transmitter Con-~
trol Board, a high is applied to the TX F2
INTERCONNECT lead D11. This forward biases
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CR6, turning on Q13 and setting the RX F2
flip-flop to select the F2 receiver oscil-~
lator. The transmit interconnect function
may be disabled if desired by clipping out
diodes CR5 and CR6.

When F1-F2 service switch S1 is in the
Fl position, ground is applied to the in-
put of Ul-D, selecting the F1 receiver os-
cillator. Placing the switch in the F2
position grounds the input to Ul-B, selecting
the F2 receiver oscillator. S1 is a momen-
tary switch, preventing the serviceman from
inadvertently leaving the station inopera-
tive.

Two Frequency Receive with PSLM (Option 7460)

The Priority Search Lock Monitor op-
tion provides two-channel monitoring by al-
ternately searching a priority channel and a
non-priority channel. The PSLM assures
reception of all signals received on the
priority channel.

Receiver Control Board 19D416658Gl is
used in the Control Shelf for controlling
this option. Individual selection of the
Fl receive frequency and F2 receive frequency
are accomplished in the same manner as des-
cribed for the G2 board. When the PSLM tone
frequency (1050 Hz) is applied to the LIMITED
AUDIO lead Al0Q, the 1050 Hz filter (composed
of L3-C5) detects the signal and back biases
CR4. Q9 is turned on. Conduction of Q9
latches flip-~flop U3-A, U3-D and turns on
Ql0. Conduction of Ql0 turns on Qll and
applies a high to the PSLM lead Al2, This
lead connects to the priority input of the
PSLM,

If the RX F1l tone (1750 Hz) is subse-
quently selected, the low applied to the
RX F1 flip-flop also appears at pin 3 of
gate U2-B. The high output of U2-B is con-
nected to NAND gate U2-A. Pin 2 of U2-A is
high so that the resultant output is low.
U2-C inverts the output of UZ2-A to high and
U3-C inverts the output of UZ2-C to low. Q15
is normally conducting. Applying the low
from U3-C to the base of Q15 turns the trans-
istor off, resulting in a high at the input
of U3-B, U2-C, U3-C, Q15 and U3-B are con=-
nected in a one-shot configuration. The
low output of U3-B is capacitively coupled
to pin 1 of U4-A, This momentary low causes
the output of U4-A to go high. This high is
inverted by U4-B and the negative transition
is capacitively coupled to the base of Q186,
turning the transistor off. The resultant
high at the collector of Q16 is inverted
by U4-C and is applied back to pin 2 of
U4-A, This holds the output high as U4-A4,
U4-B, Q16 and U4-C are connected in a one-
shot configuration.

After 125 milliseconds, Cl0 charges
through R35 to a positive voltage which
turns Q16 on again. The low at the collec-~
tor of Ql6 results in a high at the output
of U4-C and the one-shot returns to its
quiescent state, The RX F1, RX F2 and PSLM
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flip-flops are each reset in this manner
each time a new function is selected. Ser-
vice switch S1 allows selection of RX F1 or
RX F2, This is a momentary switch which
prevents the serviceman from inadvertently
disabling the station. Service switch 82,
when operated to the PSLM position, allows
the serviceman to select PSLM operation at
the station,

Two Receivers with Simultaneous Monitor

When a second receiver option is added
to the station, Receiver Control Board
19D416658G3 is required for simultaneously
monitoring both receivers.

Applying 1750 Hz to the LIMITED AUDIO
path results in detection at filter L1-Cl.
CR1 is back biased, turning on Ql. Conduc-
tion of Ql sets flip-flop U5-A, U5-B and the
resultant high output of Ul-D turns on Q3,
applying ground to REC F1 Indicator LED
CR7 and turning on the light. The low out-
put of Ul-A turns off Q5, removing ground
from the REC #1 lead Al3 to select the
No. 1 receiver,

Applying the RX F2 tone frequency
(1650 Hz) to the LIMITED AUDIO path results
in detection at L2-C3, back biasing CR2
and turning on Q6. The low at the collec-
tor of Q6 sets flip-flop Ul-B, Ul-C. The
resultant high output of Ul-B turns on Q7
and operates CR8. The low output of Ul-C
turns off Ql4, removing ground from the
REC #2 lead Al to select the No. 2 receiver,

The low input to Ul-B is also connec-
ted to pin 3 of U2-B, The high output of
U2-B is connected to NAND gate U2-A, Pin
2 of U2-A is high so that the resultant
output is low., U2-C inverts the output of
U2-A to high and U3-C inverts the output
of U2-C to low. Q15 is normally conduct-
ing. Applying the low from U3-C to the
base of Q15 turns the transistor off, re-
sulting in a high at the input of U3-B,
U2-C, U3-C, Ql5 and U3-B are connected in
a one-shot configuration. The low output
of U3-B is capacitively coupled to pin 1 of
U4-A, This momentary low causes the output
of U4-A to go high. This high is inverted
by U4-B and the negative transition is
capacitively coupled to the base of Q16,
turning the transistor off. The resultant
high at the collector of Ql6 is inverted by
U4-C and is applied back to pin 2 of U4-A,
This holds the output high as U4-A, U4-B,
Ql6 and U4-C are connected in a one-shot
configuration. Thus REC #1 flip-flop is
reset.

After 125 milliseconds, C1l0 charges
through R35 to a positive voltage which
turns Q16 on again. The low at the collec-
tor of Q16 results in a high at the output
of U4-C and the one-shot returns to its
quiescent state.

When simultaneous monitor function
tone (1050 Hz) is applied to the LIMITED
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AUDIO path, the tone is detected at L3-C5,
turning on Q9. Conduction of Q9 sets flip-
flop U3-D, U3-A. The low input to U3-D
also operates the reset circuit to reset
the F1 or F2 flip-flops if one of them is
set. The high output of U3-D operates Ql0,
applying ground to the cathodes of CR10 and
CR3. This simultaneously overrides the
high at the base of Q5 and Ql4, keeping the
transistors turned off., Ground is thus re-
moved from the REC #1 and REC #2 leads to
select both receivers, Conduction of Q10O
also operates Qll, applying a high to the
bases of Q3 and Q7. Conduction of these
transistors operates both CR7 and CR8,
Conduction of Ql0 also applies ground to
the SIM MON Indicator LED CR9, turning on
this light also.

When the transmitter is keyed, the
No. 1 receiver audio is muted as previously
described. The high applied to the AUDIO
MUTE lead D2 turns on Ql7, grounding the
RCVR #2 lead and muting the second receiver
also.

Tone Remote Control/Repeater

Tone remote control of a Repeater Sta-
tion requires the use of a 19D416728Gl
Secur-it Tone Board, a 19D416660Gl Transmit
Control Board, a 19D416667G2 Audio Board
and a 19D416675G2 Repeater Board. The
Secur-it Tone Board functions in the same
manner as described for remote control
systems. The Repeater Control section des-
cribes the operation of the Repeater Control
Board.

The audio from the station receiver is
connected to the Remote Control/Repeat Audio
Board at AUDIO COUPLER HIGH lead Bll. The
audio signal is amplified by Ql; the level
is adjusted by means of AUDIO COUPLER Con-
trol R3 and passed to amplifiers Q2-Q4.

The emitter-follower Q4 output is
coupled by means of C1l0 to the RCVR NOTCH
FILTER OUTPUT lead D14 and connected to the
Transmitter Control Board where the 2175 Hz
Secur-it tone components are notched out of
the received audio. Resistor R62 and the
jumper between H7 and H8 are removed in tone
control systems.

When the audio is returned from the
Transmitter Control Board, via RCVR NOTCH
FILTER INPUT lead D13, the signal is con-
nected to amplifiers Q6 and Q7. Q8 serves
as an audio gate controlled by the COS in-
put circuit. As long as the COS input is
active, Q8 passes the signal to the audio
output transistor Q10 which, in turn, couples
the signal to Tl and the audio path,

Line audio is coupled from the primary
of Tl to LINE AUDIO lead A8, The signal is
connected to the Secur-it Tone Board and the
Transmitter Control Board. The TX NOTCH
FILTER removes the 2175 Hz tone from the
audio and the signal is returned to the
COMP INPUT FROM TONE CONTROL lead A9. The
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compressor amplifier functions in the same
manner as described for the Remote Audio
Board,

Tone Remote Control/Repeater with
Channel Guard

In this application, a 19D416675G6
Repeater Control Board is required. The
Repeater Control Board contains the 3-Minute
Limit Timer and Drop~out Delay Timer as
described in the Repeater Control function.
The Channel Guard filter functions in the
same manner as described in the Repeater
Control with Channel Guard section.

CG output lead A3 on the Repeater Con-
trol Board is connected to the squelch con-
trol circuit in the station receiver. When
the receiver is squelched, a positive poten-
tial is applied to A3 and to the base of
Ql9. The transistor is held on by this
voltage and, in turn, holds Q20 off, CR9
is forward biased under these conditions
and the DC output is connected to RX SQUELCH
lead A6, This lead is connected to the base
of the DC AMP in the receiver to keep the
receiver squelched. If a signal modulated
with the correct Channel Guard tone is re-~
ceived, this squelch circuit is turned off,
unsquelching the receiver.

When the receiver is unsquelched, the
RUSOS ground at Al2 forward biases CR1 and
allows Q22 to conduct. Conduction of Q22
turns on Q1 and keys the transmitter for
normal repeater operation.

When the CG DISABLE function is selec-
ted at the remote control console, ground
is removed from the CG DISABLE lead A7.

Q20 is turned on, overriding the Channel
Guard control circuit. Q23 is turned on,
preventing Q22 from keying the transmitter
through the RUSOS path. This allows moni-
toring all signals on the receiver frequen-
cy. Since the receiver is now operating on
noise squelch only, a signal received will
turn off Q19 and allow Q21 to conduct and
key the transmitter,

TONE CONTROL OPTIONS AND ACCESSORIES

Tone Repeater Disable (Option 7454)

Option Control Board 19D416702Gl is
required for repeater disable control in
the tone control system, Applying 1550 Hz
to the LIMITED AUDIO lead AlO results in
detection of the tomne by L1-~Cl. CR1l is back
biased, turning on Ql. Conduction of Q1
sets flip-flop Ul-D, Ul~C, The low output
of Ul-C is connected to the base of Q3,
turning the transistor off. Q4 is also
turned off, removing ground from the RPTR
DIS lead A4, This back biases diode CR4
on the Repeater Control Board and turns Q2
on, putting the station in the repeat mode.
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Applying 1450 Hz to the LIMITED AUDIO
lead results in detection of the tone by
L.2-C4, CR2 is back biased, turning on Q6.
The resultant low output at the collector
of Q6 sets flip-flop Ul-B, Ul-A and resets
flip-flop Ul-C, Ul-D, Q3 is now turned on,
turning on Q4 and applying ground to the
RPTR DIS lead. This forward biases CR4 on
the Repeater Control Board, turning Q2 on
and preventing transmitter keying in the
repeat mode. Q5 on the Auxiliary Board is
also turned on by detection of the 1450 Hz
tone which, in turn, operates the REPEAT
DISABLE Indicator LED CR5,

Placing service switch S1 in the REPEAT -
ENABLE position applies a ground to set flip-
flop Ul~-C, Ul-D and reset Ul-A, Ul-B, Plac-
ing the switch in the REPEAT DISABLE position
applies the ground to set flip-flop Ul-A, -
Ul-B and reset Ul-C, Ul-D,

Tone Remote Channel Guard ON/OFF

(Option 7472)

Option Control Board 19D416702G3 is
required for this option. Applying 1550 Hz
to the LIMITED AUDIO lead AlQ results in
detection of the tone and turning on Q1.
The low applied to Ul-C, Ul-D sets the flip-
flop. The resultant low output of Ul-C
turns off Q3 and Q4, applying a high to CG
INTERCONNECT All, This high turns on Ql1
on the Transmitter Control Board, applying
ground to the CG DIS lead to enable Channel
Guard.

Applying 1450 Hz to the LIMITED AUDIO
lead sets flip-flop Ul-A, Ul-B and resets
flip~flop Ul~C, Ul-D. The resultant high
output of Ul-C turns on Q3, Q4 and Q5. Con-
duction of Q4 applies ground to CG INTER-
CONNECT to disable Channel Guard, Conduction
of Q5 turns on CG DISABLE Indicator LED CR5.
Placing the service switch S1 in the CG
ENABLE position applies a ground to set
flip-flop Ul~C, Ul-D and reset Ul-A, Ul-B,
Placing the switch in the CG DISABLE posi-
tion applies the ground to set flip-flop
Ul-A, Ul-B and reset Ul-C, Ul-D.

Tone Remote Squelch Control (Option 7474)

Option Control Board 19D416702G2 is
required in the Control Shelf for this
option, The station harness must be modi-
fied by removing the red wire connected to
TB501-11 on the EP38-~A Power Supply. This
wire should be insulated to prevent shorting “
and let hang in the harness.

Applying 1450 Hz to the LIMITED AUDIO
lead results in detection of the tone by -
L2~C4, turning on Q6 and setting flip-flop
Ul-A, Ul-B. Flip-flop Ul-C, Ul~D is reset.
The resultant low output of Ul-D turns off
Q3 and Q4, removing ground from the SQUELCH
ARM lead D14, MAX SQUELCH ADJUST Control
R12 is connected to the arm of the receiver
squelch control and, if R12 is adjusted to
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the maximum squelch position (CCW), notice-
ably more RF input will be required at the
receiver to open squelch in this condition,

Applying 1550 Hz to the LIMITED AUDIO
lead results in detection of the tone by
L1-Cl. Ql is turned on, setting flip-flop
Ul-C, Ul-D and resetting Ul-A, Ul-B., The
high output of Ul-D turns on Q3 and Q4, ap-
plying ground to SQUELCH ARM lead Dl14. This
opens the noise squelch in the station re-
ceiver, limited only by the critical squelch
setting of the receiver squelch control.

Placing the MIN-SQ-MAX SQ service
switch S1 in the MIN SQ position applies
ground to the input of Ul-D to set the flip~
flop and provide minimum squelch at the
receiver., Placing S1 in the MAX SQ position
sets flip-flop Ul-A, Ul-B and resets Ul-C,
Ul-D, This results in providing maximum
squelch to the station receiver. When maxi-
mum squelch is selected the high output of
Ul-C turns on Q5 which, in turn, operates
MAX SQ Indicator LED CR5,.

Channel Guard ON-OFF/Repeat Disable
(Option 7473) i

Option Control Board 19D416702G5 is
required in the Control Shelf for this op-
tion. Applying 1550 Hz to the LIMITED AUDIO
lead Al0 results in detection of the tone by
L1-Cl. CR1l is back biased, turning on Ql
and setting flip-flop Ul-C, Ul-D, The low
output of Ul-C turns off Q3 and Q4, applying
a high to CG INTERCONNECT lead All, This
enables Channel Guard at the station re-
ceiver,

Applying 1450 Hz to the LIMITED AUDIO
lead results in detection of the tone by
L2-C4, This turns on Q6 and sets flip~flop
Ul-A, Ul-B and resets flip-flop Ul-C, U1l-D,
The resultant high output of Ul-C turns on
Q3 and Q4, applying ground to the CG INTER-
CONNECT lead to disable Channel Guard at the
station receiver. The high output of Ul-C
also turns on Q5, operating the CG DISABLE
Indicator LED CR5,

Placing the CG ENAGLE-CG DISABLE ser-
vice switch S1 in the CG ENABLE position
applies ground to the input Ul-D, setting
the flip~-flop and enabling the receiver
Channel Guard. Placing the switch in the
CG DISABLE position applies ground to the
input of Ul-B, setting the flip-flop and
resetting Ul-C, Ul-D, This disables the
receiver Channel Guard.,

When 1150 Hz is applied to the LIMITED
AUDIO lead, Ql0 is turned on. Flip-flop
U2-C, U2-D is set and U2~A, U2-~B is reset,
The low output of U2-C turns off Qll and
Ql2, applying a high to the RPTR DIS lead
A4 and allowing normal repeater operation.
Detection of the 1050 Hz tone turns on Q14,
resetting flip-flop U2-C, U2-D and setting
flip-flop U2~A, U2-B. The high output of
U2-C turns on Qll and Ql2, applying ground
to the RPTR DIS lead to disable the repeater
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operation. The high output of U2-C also
turns on Q13, applying ground to the REPEAT
DISABLE Indicator LED CR7 and turning the
light on.

Placing the RPTR ENABLE-RPTR DISABLE
service switch 82 in the RPTR ENABLE posi-
tion applies ground to the input of U2-D,
setting the flip-flop and enabling the
repeater function. Placing the switch in
the RPTR DISABLE position applies ground
to the input of U2-B, setting flip-flop U2-A,
U2-B and resetting U2-C, U2-D, This disables
the repeater function.

Single Function Auxiliary Control
(Option 7475)

This option requires the use of Auxil-
iary Control Board 19D416702G6, The elec-
tronic switches provide with this board will
drive loads of up to 50 ma. For loads in
excess of this 1limit, Relay Kit 19A129523
may be added to the board (Option 7477).

Applying 1350 Hz to the LIMITED AUDIO
path AlO results in detection of the tone
by L1-C2, CR1l is back biased, turning on
Ql. The low input to Ul-D sets flip-flop
Ul-C, Ul-D. The high output of Ul-D turns
on Q3 and Q4. This applies ground to
FUNCTION 1 lead C13, turning ON the auxiliary
device. The high output of Ul-D also turns
on Q5, applying ground to AUX ON Indicator
LED CR5, turning on the 1light.

Placing the AUX ON - AUX OFF service
switch S1 in the AUX ON position applies
ground to the input of Ul-D, setting the
flip~flop and turning ON the auxiliary de-
vice.

Applying 1250 Hz to the LIMITED AUDIO
lead turns on Q6 and sets flip-flop Ul-A,
Ul-B, Flip-flop Ul-C, Ul-D is reset and
removes ground from the FUNCTION 1 lead.
The high output of Ul-B turns on Q7 and Q8,
applying ground to the FUNCTION 2 lead Cl
to turn the auxiliary device OFF, The high
output of Ul-B also turns on Q9, operating
the AUX OFF Indicator LED CR6.

Placing the AUX ON-AUX OFF service
switch S1 in the AUX OFF position applies
ground tothe input of Ul-B, setting the
flip-flop and applying ground to the FUNCTION
2 lead. The Ul-C, Ul-D flip-flop is reset,
removing the ground from the FUNCTION 1 lead.

Two Function Auxiliary Control (Option 7476)

This option requires the use of Auxil-
iary Control Board 19D416702G4., The elec~
tronic switches provided with this board
will drive loads of up to 50 mA., For loads
in excess of this limit, Relay Kit 194129523
may be added to the board (Option 7478).
This option is not compatible with Option
7473.

The AUXILIARY 1 function is performed
on this board in the same manner as described
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for the single function board. Applying
1150 Hz to the LIMITED AUDIO lead sets flip-
flop U2-C, U2-D, turning on Qll and Q12 and
applying ground to the FUNCTION 3 lead to
turn the auxiliary device ON. Q13 is also
turned on, operating LED CR7.

Applying 1050 Hz to the LIMITED AUDIO
lead results in detection of the tone at
L4-C9., Flip-flop U2-A, U2-B is set and
flip-flop U2~C, U2-D is reset. This re-
moves ground from the FUNCTION 3 lead and
applies ground to the FUNCTION 4 lead,
turning the auxiliary device OFF. Ql7 is
also turned on, operating LED CRS8,

Placing the AUX 2 ON-AUX 2 OFF service
switch S2 in the AUX 2 ON position applies
ground to set flip-flop U2-C, U2-D which
connects ground to the FUNCTION 3 lead.
Placing the switch in the AUX 2 OFF position
resets flip-flop U2-C, U2-D and removes
ground from the FUNCTION 3 lead. Flip-flop
U2-A, U2-B is set, applying ground to the
FUNCTION 4 lead.

Single Function Auxiliary Control With
Relays (Option 7477)

Option 7477 requires the use of Auxil-
iary Control Board 19D416702G6 in the Con-
trol Shelf with the addition of Relay Kit
19A129523G1l, Refer to the Installation
Instructions for the relay kit (see Table of
Contents). The relay contacts are rated at
1 amp @ 24 VDC,

The board functions in the same manner
as described for the single function auxil-
iary control except turning on Q4 operates
relay K1, closing leads C10~Cl3. Turning
on Q8 operates relay K2, closing leads
Cl-C3.

Two Function Auxiliary Control With
Relays (Option 7478)

Option 7478 requires the use of Auxil-
iary Control Board 19D416702G4 in the Con=-
trol Shelf with the addition of two
19A129523G1 Relay Kits. Refer to the In-
stallation Instructions for the relay kit
(see the Table of Contents). The relay
contacts are rated at 1 amp @ 24 VDC,

Tgig option is not compatible with Option
7473.

The board functions in the same manner
as described for the two function auxiliary
control except that turning on Q4 operates
relay K1, closing the Cl0-C13 leads. Turn-
ing on Q8 operates relay K2, closing the
Cl1-C3 leads. Turning on Q12 operates K3,
closing the C4-C9 leads. Turning on Q16
operates relay K4, closing the C5-C6 leads.

Auxiliary Control Reset Circuits

The Auxiliary Control Boards
(19D416702G4 and G6) may be modified in
the field to provide control functions
other than those outlined above. It is
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possible to turn three auxiliary functions

ON utilizing the 1350 Hz, 1250 Hz and 1150 Hz

tone detectors and to turn all three func-
tions OFF with the 1050 Hz tone detector.
This type of control may be set up by remov-~
ing the jumpers between H65 and H66, between
H61 and H62, and between H71 and H72, Add
jumpers between H63 and H64 and between H67
and H68,

It is also possible to modify the boards

to turn four functions ON using each of the
tone detectors and then turn the functions
OFF either individually or collectively us-
ing any external positive-going voltage
between +2 VDC and +50 VDC. Resetting the
detector flip-flops from an external signal
soudce requires the reset circuit shown in
dashed lines on the Schematic Diagram. The
printed circuit board is laid out for in-
stallation of the reset circuit components;
however, these circuit components are not
available as a complete kit. Those desiring
to modify the board may order the components
and construct the circuit in the field. The
components, listed below, may be ordered
from Authorized GE Communication Equipment
Service Stations. (See inside back cover of
this maintenance manual.)

PARTS FOR AUXILIARY CONTROL RESET CIRCUIT

Symbol GE Part No. Description

Q51-Q53 19A115889P1 Transistor, sili-
con, NPN; sim to
Type 2N2712,

R50, RS53, 3R152P512J Resistor, Compo-

R56, R59 sition, 5100 ohms
+5%, 1/4 W.

R51, R54 3R152P203J Resistor, compo-

R57, R60 sition, 20,000
ohms *5%, 1/4 W,

R52, RS55 3R152P104J Resistor, compo-

R58, R61 sition, 0.1 meg-

ohm *+5%, 1/4 W,

Station Intercom (Option 7452)

The 19D416758Gl Intercom Board allows
local monitoring of the remote audio on the
telephone pair, local origination of trans-
missions and intercommunication between the
Base Station and the dispatcher at the re-
mote control console,

When monitoring a transmission on the
line, the TRANSMIT-INTERCOM switch S1 is in
the TRANSMIT position and audio is coupled
to the Intercom Board from the compressor
amplifier on the Remote Audio Board. FET
switch Q9 is normally conducting and passes
the audio to the audio amplifier Q10 and
Ql through VOLUME control Rl. The ampli-
fied signal is coupled by T2 to the station
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speaker (connected to terminals C5-D8) or
to the earpiece of a headset connected to
Jl-4,

To originate a transmission at the Base

Station, the PIT switch on the local micro-
phone is operated. This applies ground to
the cathode of CR3, forward biasing the
diode and applying ground through TRANSMIT
switch 81 to the PTT lead (D3) to key the
transmitter. Audio from the microphone is
coupled through the LINE AUDIO adjust con-
trol Rl to the line amplifier composed of
Q1-Q2, Q5, Q6. The PTT ground is connec-
ted to the base of Q3, turning the tran-
sistor on. Conduction of Q3 turns off Q4,
biasing Q6 on. The audio is connected
through Tl to the telephone pair and,
through XMTR AUDIO control R22 and Q7, to
the transmitter modulator. The PTT ground
is also applied to the base of Q7, turning
Q7 on and applying DC to the XMTR AUDIO HI
lead to forward bias the audio input diode
CR1 at the Station Power Supply.

When PIT is operated, ground is also
applied to the cathode of CR4, forward
biasing the diode and turning off Q9. This

prevents the compressor amplifier audio from

reaching the station intercom speaker. PIT
ground is applied to the ground side of C8,
When the PIT switch is opened, this ground
is removed allowing C8 to discharge for a
period of approximately 10 milliseconds.

Q8 conducts and resets the compressor ampli-

fier on the Audio Board,

Placing the TRANSMIT-INTERCOM switch
in the INTERCOM position opens the station
PTT path and allows intercommunication be-
tween the Base Station and remote control
console dispatchers without keying the
transmitter,

LBT-4490

Four Wire Audio Kit (Option 7371)

The four-wire audio option allows
separate audio connections for received and
transmitted audio. The Four~-Wire Audio Kit
consists of a separate transformer mounted
to the System Board (Back Plane). The
jumper on the 19D416667 Audio Board between
holes 5 and 6 as well as Q11 must be re-
moved, Refer to the Installation Instruc-
tions (see Table of Contents).

Line Compensation Kit (Option 7453)

This kit provides compensation for the
high-frequency roll off on telephone lines.
The kit consists of an RLC network added to
the Audio Board. This kit should be used
when the high-frequency attenuation in the
2500 to 3000 Hz range is more than 10 dB
below the 400 to 600 Hz level. Complete
instructions for setting the line compen-
sation option are contained in the Adjust-
ment Procedure., Instructions for instal-
ling the kit are provided in the Installa-
tion Instructions (see Table of Contents).

NOTE-

When the line compensation kit is in-
stalled at the factory, the kit is
shipped with the White lead connected
to J1 on the Audio Board. After the
station has been installed, make all
required audio adjustments prior to
moving the White lead to J2, Then
adjust potentiometer RO90 as directed
in the Adjustment Procedure.

Figure 1l - Base Station Control Shelf (Tone Control System)
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Figure 12 - Base Station Control Shelf
(Rear View)

Figure 14 - Base Station Control Shelf (System Board 19D416721G2)
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ADJUSTMENT PROCEDURES

Before making adjustments on the Base Station
Control Shelf, make sure that all power line, phone
line and ground connections have been completed at
the remote control console and at the Base Station.
Also, the remote control console and Base Station
should have been properly aligned.

To adjust the Base Station Control Shelf, refer
to the appropriate procedure.

A. REMOTE CONTROL

LINE INPUT

1, Feed a 1000 Hz tone at the required level
into the microphone jack of the remote
control console having the largest line
loss., Adjust the remote control console
line output control for 2.7 Volts RMS as
measured across the audio pair at the re-
mote control console.

2. Key the Base Station Transmitter from the
remote control console and adjust LINE
INPUT control R38 on the 19D416667G3 or G4
Remote Audio Board for threshold of com-
pression as, indicated by a reading of
0.4 VDC on a 20,000 ohms-per-Volt meter
connected between the emitter of Q13 and
ground.

XMIT MOD

1. Key the Base Station transmitter from the
remote control console, Adjust the XMIT
MOD control R58 on the Remote Audio Board
for 2/3 system deviation as measured on a
deviation meter.

LINE OUTPUT

1. Connect a signal generator to the Base
Station receiver adjusted to the receiver
frequency and modulated at 2/3 deviation
by a 1000 Hz signal.

2, Adjust the LINE OUT control R3 on the Remote

Audio Board for a reading of 2.7 Volts RMS
as measured at the Base Station audio pair,

WARNING

When servicing the control shelf or station,
always place the TRANSMIT-DISABLE or REPEAT-
ER DISABLE Switch in the DISABLE position.
This opens the transmitter keying circuit
and prevents the application of high voltage
to the transmitter (keying the transmitter)
from a remote point., After servicing the
unit, always place the switch back in the
TRANSMIT or REPEAT position.

B. REPEATER CONTROL

As prolonged 'on-the-air" testing is a viola~
tion of FCC regulations, make all repeater adjust-
ments with the transmitter output connected to a
dummy load. Make sure the REP DISABLE switch is
not in the DISABLE position. To make sure that the
COS is operating, unsquelch the station receiver by
turning the SQUELCH control on the EP38-A Power
Supply clockwise, Check for power output on a
wattmeter.

XMIT MOD

1. Apply a 1000 microvolt on-frequency signal
modulated by 1000 Hz at *3.3 kHz deviation
to the station receiver.

2. Adjust the XMIT MOD control R3 on the

Repeater Audio Board for a reading of
+3.3 kHz as read on a deviation meter.

DROP OUT DELAY TIMER

Check the Drop Out Delay Timer and make any nec-

essary adjustments according to the following pro-
cedure:

1. Using the SQUELCH control on the EP38-A Power

Supply, quickly unsquelch and squelch the
receiver. Note the time required for the
transmitter to unkey.

2., If an adjustment is necessary, turn the
DELAY TIMER control R11l clockwise to in-
crease the delay time, or counterclockwise
to decrease the delay time.

3. To operate the repeater without timer action,
or 3 Minute Timer only, refer to the modifi-

cation instructions on the Repeater Control
Board Schematic Diagram,

3-MINUTE LIMIT TIMER

When required by the FCC, the timing cycle on the
3-Minute Limit Timer (present on 19D416675G2 Repeater

Control Board only) must be set for three minutes or
less. Check the tining cycle and make any necessary
adjustments according to the following procedure:

1. Unsquelch the receiver with the Squelch
control on the EP-38-A Power Supply. Note
the time for the transmitter to unkey.

2. If an adjustment is necessary, turn the LIMIT

TIMER control R19 clockwise to increase the

timing cycle, or counterclockwise to decrease

the timing cycle.

CHANNEL GUARD FILTER

Potentiometer R44 on the Repeater Control Board
(19D416675G3--G6) is set at the factory and will nor-
mally require no further adjustment. If adjustment
should be required, set R44 as follows:

1. Connect a VIVM between All (CG FILTER INPUT)
and ground.

2, Apply a 1000 Hz signal to All and adjust
the oscillator output level control for a
reading of 0 dB.,

3. Connect the VIVM between D1l (CG FILTER
OUTPUT) and ground.

4. Change the oscillator frequency to 300 Hz
and adjust R44 for a reading of 0 dB.

5. Change the oscillator frequency to the
assigned channel guard tone and measure
the attenuation. The attenuation must
be at least 25 dB down.

C. REMOTE/REPEAT CONTROL

As prolonged "on-the-air" testing is a viola-
tion of FCC regulations, make all repeater adjust-
ments with the transmitter output connected to a
dummy load. Make sure the REP DISABLE control is
in the transmit position. To make sure the COS is
operating, unsquelch the Base Station receiver by
turning the Squelch control on the EP38-A Power
Supply clockwise, Then check for power output on
a wattmeter.

LINE INPUT

1. Feed a 1000 Hz tone at the required level
into the microphone jack of the remote
control console and adjust the console
line output control for 2.7 Volts RMS as
measured across the audio pair at the
remote control console. Key the transmit-
ter at the console.

2. Adjust the LINE INPUT control R38 on the
19D416667G2 Remote/Repeat Audio Board for
threshold of compression of 0.4 VDC on
a 20,000 ohms~per-Volt meter connected
from the emitter of Q13 to ground.

XMIT MOD

1. Key the Base Station transmitter from the
remote control console., Adjust the XMIT
MOD control R58 on the Audio Board for
2/3 system deviation as measured on a
deviation meter.

AUDIO COUPLER

1. Apply a 1000 microvolt on-frequency sig-
nal modulated by 1000 Hz at +3,3 kHz
deviation to the station receiver.

2. Adjust the AUDIO COUPLER control R3 on the
Audio Board for a reading of *3.3 kHz
deviation as read on a deviation meter.

3. Adjust LINE OUT Control R18 for a reading
of 2,7 Volts RMS as measured at the base
station audio pair.

DROP OUT DELAY TIMER

Check the Delay Timer and make any necessary
adjustments according to the following procedure:

1. Using the SQUELCH control on the EP38-A
Power Supply, quickly unsquelch and
squelch the receiver, Note the time re-
quired for the Trapsmit Indicator light
to turn off,

2, If an adjustment is necessary, turn the
DELAY TIMER control R1ll clockwise to in-
crease the delay time, or counterclock—
wise to decrease the delay time.

3. To operate the repeater without timer
action, or 3-Minute Timer only, refer to
the modification instructions on the
Repeater Control Board Schematic Diagram.

3-MINUTE LIMIT TIMER

When required by the FCC, the timing cycle on
the 3-Minute Limit Timer must be set for three min-
utes or less. Check the timing cycle and make any
necessary adjustments according to the following
procedure:

1. Unsquelch the receiver with the SQUELCH
control on the EP38-A Power Supply. Note
the time for the Transmitter Light to
turn off.

2, 1If an adjustment is necessary, turn the
LIMIT TIMER control R19 clockwise to in-
crease the timing cycle or counterclock-
wise to decrease the timing cycle.

CHANNEL GUARD FILTER

Potentiometer R44 on the Repeater Control Board
(19D416675G3-G6) is set at the factory and will nor-
mally require no further adjustment. If adjustment
should be required, set R44 as follows:

1. Connect a VIVM between All (CG FILTER
INPUT) and ground.

2. Apply a 1000 Hz signal to All and adjust
the oscillator output level control for a
reading of 0 dB.

3. Connect the VIVM between D11 (CG FILTER
OUTPUT) and ground.

4. Change the oscillator frequency to 300 Hz
and adjust R44 for a reading of 0 dB.

5. Change the oscillator frequency to the
assigned channel guard tone and measure
the attenuation. The attenuation must
be at least 25 dB down.

D. INTERCOM

1. Place the TRANSMIT-INTERCOM switch on the
Intercom Board in the TRANSMIT position.
Connect a ground to pin 3 of the MIKE jack.
The transmitter should key.

2. Apply a 1000 Hz audio signal at 20 milli-
volts RMS into the Intercom Board MIKE jack
to ground.

3. Adjust LINE OUT control Rl for 2,7 Volts
RMS as measured at the Base Station line
audio terminals.

4, Adjust XMIT MOD control R22 for 2/3 system
deviation as measured on a deviation meter.

5. Remove ground from pin 3 of the MIKE jack
and connect a microphone to the jack.

6. Place the TRANSMIT-INTERCOM switch in the
INTERCOM position., Select the intercom
function at the remote control console.

7. Feed a 1000 Hz audio signal into the remote
control console microphone jack and adjust
the level for 2,7 Volts RMS as read at the
remote control console audio terminals.

The transmitter should not key.

8., Adjust VOLUME control R39 on the Intercom
Board for desired listening level at the
station speaker,

E. LINE COMPENSATION

The Line Compensation Kit is shipped from the
factory disconnected to prevent interference with
normal adjustment of the Base Station Control Shelf.
The white wire is connected to jack J2 on the Audio
Board., After all audio adjustments to the Control
Shelf have been completed, move the white wire from
J2 to J1 on the board.

1. Apply a 3000 Hz signal to the audio pair
from the remote control comnsole., Adjust
the audio generator to produce the highest
permissable line level.

2, Adjust LINE INPUT control R38 on the Audio
Board for threshold of compression as indi-
cated by a reading of 0.4 VDC as measured
from the emitter of Q13 to ground.

3. Change the frequency at the remote control
console to 600 Hz and adjust R90 on the
Audio Board to as near 0.4 VDC as possible
while being measured at Ql3-E,

NOTE

If a reading of 0.4 VDC cannot be ob-
tained by adjusting R90, re-adjust R38
for a reading of 0.4 VDC as measured
from Ql4~E to ground.

F. TWO LEVEL SQUELCH CONTROL

1. With remote squelch control selected for
MIN SQUELCH, set the SQUELCH control on
the EP38-A Power Supply for critical
squelch,

2, Switch remote squelch control to MAX
SQUELCH and adjust MAX SQUELCH control
R12 on the Option Control Board fully
counterclockwise,

3. Noticeably more RF input to the station
receiver should be required to open
squelch when the remote MAX SQUELCH is
selected than when the remote MIN SQUELCH
is selected. MIN/MAX SQUELCH selection
must be controllable from the remote
control console,

G. LINE INPUT IMPEDANCE CHANGES

When it is determined that a lower line input
impedance will improve the frequency response, re-
place R35 on the Audio Board with a 150-ohm 1/2 Watt
resistor. Then radjust the line output control as
previously directed. It may not be possible to ad-
just the LINE OUTPUT to 2.7 Volts RMS.

When it is determined that a higher line input
impedance will improve the frequency response, re-
place R35 on the Audio Board with a 900 ohm 1/2 Watt
resistor. Then readjust the line output control as
previously directed.

LBI-4490
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SYMPTOM PROCEDURE SYMPTOM PROCEDURE
NO AUDIO TO I, CHECK RECEIVED AUDIO INPUT WITH AN NG AUDIO TO I, CHECK THE AUDIO INPUT WITH AN
AUDIO PAIR AC VIVM AT J1206-BII. TRANS. MOD. AC VTVM ACRCSS TBI20t-1 AND-2.
2. MAKE SURE THAT VOLUME CONTROL IS NQT 2. CHECK SETTING OF LINE INPUT CONTROCL
SET AT MINIMUM(FULLY COUNTERCLOCKWISE). R38. (REFER TG THE ADJUSTMENT
3. CHECK SETTING OF AUD!O COUPLER CONTROL PROCEDURE . )
R3. (REFER TO ADJUSTMENT PROCEDURES). 3. CHECK OPERATION OF COMPRESSOR.
IF R3 CANNOT BE SET FOR THE CORRECT (Q12-QI7). REFER TO SCHEMATIC
READING, CHECK AMPLIFIER Q!. (REFER DIAGRAM FOR VOLTAGE READINGS.
T c NGS .
0 SCHEMATIC DIAGRAM FOR VOLTAGE READINGS.) 4. CHECK SETTING OF XMI® MGD CONTROL
4. CHECK SETTING OF LINE OUT CONTROL RI8. R58. (REFER TC THE ADJUSTMENT
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RC-2467
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SYMPTOM PROCEDURE
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e 6MA SYMPTOM PROCEDURE

NO TX Ft FUNCTION | CHECK FOR SIGNAL AT BASE OF Q8.
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<
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PARTS LIST

LBI-4511

CONTROL SHELF
18D416725GL

POWER PANEL
19D416719G1
----------- FUSES - = = - = = = = = = =
F1201 7484390P5 Quick blowing: 20 amp 250 v; sim to Bussmann
ABC-20.
------- JACKS AND RECEPTACLES - - - = = - -
J1215 7128081P1 Connector, phen: 2 contacts, 15 amps at 125
VRMS; sim to Cinch 54A12844.
---------- SWITCHES =~ - — - = = = = — - =
S$1201 19A116794P1 Toggle: DPST, 20 amps at 220 VRMS; sim to McGill
0111-0009,
————————— TERMINAL BOARDS - - = = = = =
TB1202 18C301086P6 Feed-thru, phen: 8 terminals; sim to GE CR151D.
—————————— SOCKETS - = - ~ -~ = = = = =
XF1201 19B209005P1 Fuseholder: 15 amps at 250 v; sim to Littelfuse
342012.
---------- MISCELLANEQUS ~ « - = = ~ = =
19B216505P1 Adapter plate.
4029484P2 Contact, electrical: sim to AMP 41274,
7117269P1 Terminal, solderless.

LBI-4490

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

AUX IL] ARY REP/CG/SQ SECUR-IT REPEATER
CONTROL BD CONTROL (TONE) BD TONE CONTROLBD _|CONTROL BD
[‘|90416702 190416702 19D4 16728 [9D416675
/ (J1212) (91211 / (J1208) (J1207)
Ji ! 1 ]
F120l | U ' r '
20A FAST
CABINET
POWER
|
OFF
® O
o[0_0je® |
N7 VAC }
o A )
. . i ] ).
\ A | 1
RECEIVER XMTR AUDIO BD INTERCOM BD
( CONTROL SHELF) CONTROL BD CONTROL BD \—||904|6667 \—(ISDMG?SB
19D4 16658 190 416660 (J1206) (J1205)
(J1210) DC CONTROL BD
I9D4 1666
(J1209)

(19D417459, Rev. 1)

OUTLINE DIAGRAM

BASE STATION CONTROL SHELF
19D416725G1

Issue 2 31



REAR VIEW

LBI-44S0

e ® Q0 a0

s e

a%ee s

LI B L B B I

o es & s

ees s mas

L0 BL B B N )

seseseas

s 0.

s 20 8808

sseces e

ses ez o0

s et s

L

* 590800

sz 8 00900

ee® e

seo 8 s g0

sees e

se s sz

o

H RO 6é§ié%§@

GRD DUPLEX AUDIO

7

)
TBI20I

4 5 6

To

CONTROL

3

) 5)

2

LINE SPLIT

[

T T
=

)

A

)

—r

AUDIO

(191501187, Rev. Q)
(190116685, Sh. ¢, Rev. 1)

44— RUNS ON SOLDER SIDE

RUNS ON COMPONENT SIDE

RUNS ON BOTH SIDES

FRONT VIEW

JI206A

J1207A

JI1208A

JI21IA

JI1212A

JI209A

JI210A

sdddee
ddddddd

dddcieed

N

pem

] (]
sale ey 2SS
?,HF e

s mpor

\e
PaRn| LY | FUAE:
o
i T
o] AT
o ﬂﬁm
_ \
..”..r..:“" _ ﬁﬂun...ﬂ“
PR . S

Jizi2c

RS
ddesdin

¢ é -Tmﬂ

L
LR R R

eyt

...xkq\\

sseceen

J1207D

J1208D

J1208D

J12080

Ji2l

Jizl

Ji2l

OUTLINE DIAGRAM
SYSTEM BOARD (BACK PLANE)

TONE OR REPEATER CONTROL

SYSTEM 19D416721G1

Issue 2

Rev. 1)
Rev. 1)

-
A

(19E501187, Rev. 0)
(19D416685, Sh
(19D416685, Sh



REAR VIEW

: ] ; . LBI-4490
L] - L - . . L ] L] . e
L2 L] ® L] Ll . L] L] L] L]
. . < L] L ] L] L ] . L2 . Ll L] L]
e e e o & e . e
. e e o °* o o o e e . o
L] L] o L] . L] L] L] [ ] .
. A L - L] L] L] L] . L] 2 L] L] L]
- L] L]
. L] L] e L]
i .. - L L] ]
L] [ ]
R 2 A
L] . [ ] L] =
wd g oA o TBI20I
* L] L4
L2 . . .
™ [ 2 3 4 5 6 7 8 9 ’
B . - TN P N 2% o TN Vs g N Vg N o 8 V2l g N #
. B B ) = — —
2 2R\ =[s DT OO EOI @D @D (@
o * L] St® S - e — — — — S— ° °
& AUDIO LINE SPLIT CONTROL GRD DUPLEX AUDIO
L ]
- [ 2 . L] L] L] . L 2 . L L] L] L]
L3 L2 L ] L] L] L L] L] L L] [ ] L]
. e o o o e e o o o o o
- e o . e s o e o . e I
® s » e o o e o o o o e o
- « . L] L . . . . . . ] L] L]
L] Ll L] L] L] L ® L2 L] . L] L]
[ 2 * [ ] L]
(150416724, Sn 2, Rev. 1 «——— RUNS ON SOLDER SIDE
".‘;;::fWWMHgms
94— RUNS ON COMPONENT SIDE
FRONT VIEW
® ® . @ )
Ji210A JI1209A J1208A J1207A J1206A
J o l o sa —
« -‘/_ uU" - - - - - |-
. = <= e - — 0606 OO
s = o~ B =3 2 wao
ale = ~§ 3 Sl= H - $ o6 _noe
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sleleisle
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JI1210D J120 J1208D J1207 JIZ06 ] o
— J1208L /1206 21205 °

o e o e - . @ ._L ‘o o
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o e « e - e - - 8 _rv
: 2E s =3 22 59
o o - - = v w » ® > . OUTLINE DIAGRAM
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DC CONTROL SYSTEM
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LBI-4490

COMPONENT BOARD

—
-
- [o}
UXMH DISABLE (D
it REFER TO WIRING DIAGRAM
FOR THE FOLLOWING CONNECTIONS
FROM 10 [6P 1|6r2[er3|eralcrs]ere
CRI-ANODE |H30| X | X | X | X | X | X
CRICCATHODE[H37| X | X | X | X | X | X
si-2 H3l | X | X | X[ X | X[ X
5I-3 32| X | X | X | X | X | X
sI-5 H2B| X | X | X | X | X | X
- Si-4 Heo | X | X | X | X | X | %
I N §2-2 S2-6 X X x| x
52-6 52-7 X X | X | x
DC CONTROL 52-7 52-3 X X | X | X
523 H25 X X [ X | X
52-4 H27 X | X | X
52-1 H26 X X | X | X
52-5 H33 X1 x| X
s2 33 s2.8 H34 X X1 X | X
) @ - ’_U“ ”U“ s3-2 536 X x| X | X
= == i 53-6 53-7 X | X X | X
Fl \ $3-7 533 X | X | X | X
== — @ 0 s g s 53-3 H6 X[ X[ X1 X
53-4 H7 XX | X | X
f 4
0 2] [ 2[] [ls S3- | H4 X[ x| x| X
53-5 H5 X | X | x| X
2 5 +
1 0 s [ s [ 53-8 H3 X[ X[ X X
3 H24 H38| X | X | x| x| x| x1
H39 Hao| x | x| x [ x| x| x|
F2 cG XMIT 3] e s [e a] s 5
MON DISABLE Y Hih el A
H8 H35 X
@ @ / \ \_ﬂ—/ / \ H9 IO X | X X
AL A2 X [ X X
H36 HI3 X
SECTION B-B H2z H23 X
H20 21 X X
H4l Haz| X | X | X| X | x| X
Ha3 Haa] X | X | X]| X | X | X
THIS DIAGRAM IS INTENDED TO SHOW
COMPONENT LOCATION FOR ALL GROUPS.
DIAGRAM OF PARTS LIST FOR COMPONENT
‘F_g;[)oll[)g;glzlgf;lgre USED IN A SPECIFIC GROUP.
LEAD JDENTIFICATION #03,04,Q17,
FOR CRI FLAT 5
E C
/ E c
891011121314 B R
NOTCH OR FLAT IN FLANGE e — IN-LINE  TRIANGULAR
TO DENOTE CATHODE (NEG) 765432 VIEW FROM LEAD END o
4——— RUNS ON SOLDER SIDE
woTe: LEA0 MRANENEAT, b T S *
N ; : | e
iRl NUN;:SER'NG OF CONT. FACTOR FOR LEAD IDENTIFICATION. . RUNS ON BOTH SIDES
INGERS .
- LEAD IDENTIFICATION 4
FOR Q2,05-0Ql6, Ql9—02! RUNS ON COMPONENT SIDE 3
FLAT B
£ B
E C
c OR
IN-LINE  TRIANGULAR i
VIEW FROM LEAD END (190417454, Rev, 0

OUTLINE DIAGRAM (iobiicess, sn. 3, Rev. &
DC REMOTE CONTROL BOARD
19D416661
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AUDIO
COUPLER

LINE OUT

J 00

REM/REP
AUDIO

s I

QXMIT MOD
OLI NE INPUT

LEAD IDENTIFICATION
FOR Q1,Q4,Q25,Q7-Q9,Q11,Q12,
Qi4-Q22
FLAT B

E SN 6

c OR
IN-LINE TRIANGULAR
VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING

FACTOR FOR LEAD IDENTIFICATION.

LEAD IDENTIFICATION
FOR Q2,Q3,Q6,Q108 Q13

FLAT B
E c v/
e
E ¢
g OR
IN-LINE TRIANGULAR

VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDCNTIFICATION,

~

fl 7
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- 2 Q7 ;s Qll
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LBI-4490

3 P6A
68
H3
o
|
4
2 6D

o i

891011121314
D:----ﬂ‘ 3
7654321
SOLDER SIDE

TYP. NUMBERING OF CONT
FINGERS

4—— RUNS ON SOLDER SIDE

UNS ON BOTH SIDES

(190417450, Rev. 0)
(190416641, Sh. 2,
(190416641, Sh. 3,

Rev,
Rev,

1)
L

RUNS ON COMPONENT SIDE

( REFER TO WIRING DIAGRAM FOR
THE FOLLOWING CONNECTIONS

FROM | TO | GPIlGP2 | GP3|GP4
HI H2 X | X | X

Hs | w8 F X X X
H7 | H8 X

HO | HIO X

THIS DIAGRAM IS INTENDED TO SHOW
COMPONENT LOCATION FOR ALL GROUPS.
REFER TO APPROPRIATE SCHEMATIC
DIAGRAM OR PARTS LIST FOR COMPONENT
USED IN A SPECIFIC GROUP.

OUTLINE DIAGRAM
AUDIO BOARD 19D416667
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LBI-4490

"g
N c
?E&ég REFER TO WIRING DIAGRAM
o co i e PTA (:::) FOR THE FOLLOWING CONNECTIONS
\/ 5O 5 6o A FROM TO | GPI | GP2 | GP3 | GP4 | GP5 | GP6
Q
2 Hi H4 X X X
J A B e
O DISABL C i ol e H3 H4 X X X
GRIATLE | 12 o i a5 & o H7 He8 | X | X | x| x | x| x
—, 98 NT ; H H9 HIO | X X X ¥
o4 o7 REPEATER CONTROL il CR5 ANODE HIL | X | x | x| x [ x [ x -
R5 CATHODE| HI2 | X X X X X X
o5 06 & (RG19 c
REPEATER S Si-| HI5 | X X X X X X
CONTROL QIO Si-2 Hi4 | X X X X X X
€& C + c5 . C ///’ SI-3 HI3 [ X X X X X X
o~ HI6 HI7 X X
e 1
MINUTE [LIMIT [ TIMERY o N
:——) ﬂ L v, ‘ L|_ %
/\ @ CT
19 35
co + Cl2 g 0
LIMIT TIMER 31 R « &
5 3 14
clo Cil € R4 2] s
o . R34 | R R42 7 (-] P7D
| A
P R3 3] [le
ISABLE
@ 115 15 Cl3 ' 17
I 5CH RD [ for
SECTION B-B
g
LEAD IDENTIFICATION LEAD |ID:§):T(I:|;|5CAT|ON
FOR QI,Q3-Q9,Q11-Q13,Q15,Q17,Q19-Q23
FLAT 8
€ B
£ ¢ NOTCH OR FLAT IN FLANGE
¢ OR TO DENOTE CATHODE (NEG)
IN-LINE TRIANGULAR LEAD
891011121314 VIEW FROM LEAD END
———e——i————
7854321 NOTE: LEAD AR;AEJGEM%VETERAND NOT
CASE SHAPE, 1S 1 MINING
SOLDER SIDE FACTOR FOR' LEAD IDENTIFICATION.
TYPICAL NUMBERING OF (190417449, Rev. 1) )
(190416654, Sh. 2, Rev. 1
CONT. FINGERS (190116654, Sll':. 3, llui'. 1)
LEAD IDENTIFICATION
FOR Q2,Q10,Q14,Q16,8Q18 E
FLAT B
E C
£ C 44— RUNS ON SOLDER SIDE -
B OR
IN-LINE TRIANGULAR RUNS ON BOTH SIDES

VIEW FROM LEAD END
NOTE: LEAD ARRANGEMENT, AND NOT S ON NT SIDE

CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION

OUTLINE DIAGRAM

REPEATER CONTROL BOARD
19D416675
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"SECUR-IT"

TONE
CONTROL

TYP

8 ¢ 101121314

765432
SOLDER SIDE

NUMBERING

OF ZONT.

(19D417465, Rev
(190416727, Sh.
(190416727, Sh.

FINGERS

. 0)

2, Rev. 0)
3, Rev. 0)

R4

Ql

CR8

(]
s llelioglis! ‘C3
frjoc| e oo
IR\
0 | MO|T
K)GJQ‘
il
2
e
2 8
| o 's
ae

Wr
coola|9s :
e c6 c5
+
B TE3
~
bl
% o
| A
| cie|esl|= [t | 2 S
0
& - 5
+
ca2l 1T T
= ORI Dl ISR ol 1 | 2
22| T SIRE® IRl ]l | S o |1
'Y‘
~| Olm =3
o] o] ~ ~
| | = v 3
I
l N
[}
P c36
I ltic W
.

REFER TC WIRING DIAGRAM
FOR THE FOLLOWING
CONNECTIONS

FROM TS
Li-¥ H
| LI-GY OR R j H2
i | . B HZ
A . o, SN N T

4——— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

4—— RUNS ON COMPONENT SIDE

+Eas®

LBI-4490

[

LEAD IDENTIFICATION
FOR Q29
000
S G D

VIEW FROM LEAD END

LEAD IDENTIFICATION FOR
Q1,02,03,06 - Q13,Q15,Q16,Q17,
Ql19-Q22,025-Q028

FLAT

8
2 C
C OR
IN-LINE TRIANGUL AR

VIEW FROM LEAD END

NOTE. LEAD ARRANGEMENT, AND NOT
CASE SHAPE,IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

LEAD IDENTIFICATION FOR
Q4,05,014,Q18 8 @24
FLAT

W

B

IN-LINE

VIEW FROM

B
C
3
TRIANGUL AR
LEAD END

|C)
o

OUTLINE DIAGRAM

SECUR-IT TONE BOARD
19D416728G1
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LBI-4490

{14 1
" a
XMIT F2 CR9 :)
O H3; o - e P9A &
% ol
e LT o SRIO
O CG DISABLE L8 o
14 c3 REFER TO WIRING DIAGRAM FOR
N THE FOLLONING CONNECT |ONS:
H39
O XMIT DISABLE ( H3 CRII FROM 10 | 6Pt |GP.2]GP.3 |cp. 4
. W2 18 X X
IS N H20 | HI6 X X
5 VT Q69817 ¢4l o ., H26 H27 X X
| KE 6 Vel | = -
— A a: A30 T A X X
I Li-Y H46 X X X X
| Q4 41 g LI-GY GR R Ha7 X X X X
Li-BK H4a x| ox_ X X .
XMTR /CG l iRy afme 1. X LX
c5s L2-GY OR R Ha4 T Y
CONTROL | > 5 L2-8K H45 I Wy S A
| 14 L3-y H4Q e X X
go L3-GY OR R H4 | X X
| " H L3-BK Haz ] X X
9 u3 s i l | L4-BK H49 X X X X
. n /a © S | L4-Y H50 X X X X
Q3 [y o i) 2 [ L5-BK HSI | x X X X
XMIT DISABLE (P &)@ i |l k57 \J ]+ [e L5-NO COLOR | H52 | X X x| x
L5-GY OR R H53 | X x| x X
D | 13 1[e [l3 1 L5-Y H54 | X X X X
I D | [LO-BRC. . pEBy SO X oL X X X
@ 49 i3 v H56 X X % X
‘° G A 7 o [ le [ ! [i7-y ~ hes X X X X :
H6 C e 3 LE clo | L7-BK H39 X X . X RS X =
H U' |]4 l L8-Y H34 X X X X
H Ul HS | L8-GY OR R H3S X S ol T N (I O
H50 | L8-NO COLOR | H36 | X X x| x
[ i [ L8-BK HET | X g | % logplal
g He R1a | & Z i )\ ! \ ) J LSy 32 | x X | x X
| Lo-BK H33 : X X X 2
i n CRS - ANODE Hl4 X X
W SECTION "B-B CRI-CATHODE | HIO | X X
B CRIO-ANGDE | HIZ | X X
CRID-CATHODE | HS | X X
LEAD IDENTIFICATION [ CRIT-ANODE | HT | X X X X
FOR Q1,02,04,06-Q8 & CRII-CATHODE | HI2 | X X X X
QI0-Q14 573 B X [X
FLAT 8 THIS DIAGRAM IS INTENDED TO SHOW S1-2 B - T X X
B b COMPONENT LOCATION FOR ALL GROUPS. SI-1 | X X
REFER TO APPROPRIATE SCHEMATIC s2-1 H4 | X X
C DIAGRAM OR PARTS LIST FOR COMPONENT Sem— 2
OR USED IN A SPECIFIC GROUP. S2-2 - 52-3 ] X X
C OR 52-3 HIS X X X X
IN-LINE TRIANGUL AR 52-4 HLL x| x X X
VIEW FROM LEAD END M55 — [sa7 [ x % - 2
NOTE: LEAD ARRANGEMENT, AND NOT 1s26 Jwe | x | x X X
CASE SHAPE IS DETERMINING R 52-6 H2 X X X X
FA Fi 7 s Rev, e
CTOR FOR LEAD [DENTIFICATION. ik e A 57 H58 " 3
(19D416625, Sh. 3, Rev. 2)
LEAD IDENTIFICATION LEAD IDENTIFICATION
FOR Q3,05,Q9,Q15,Q16 FOR CR9- CRII
PN
FLAT B
] C @ / - -
8 91011121314 £ ¢ //
N UNE B NOTCH OR FLAT IN FLANGE
N= —
765432 IEW FROM LERD END TO DENOTE CATHODE (NEG) .
SOLDER SIDE ¥
LEAD.
TYP NUMBERING OF CONT
FINGERS 4— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

OUTLINE DIAGRAM 4—— RUNS ON COMPONENT SIDE

TRANSMITTER CONTROL BOARD
19D416660
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LBI-4490

=1
B ‘—*11
!
. I - = =T - — . . B
REC F1 ( e ] CR7
\ I =Q5
ZJ':] = E THIS DIAGRAM IS INTENDED TO SHOV!
9 g} x = FIOA o\ COMPONENT LOCATION FOR ALL GROUPS.
REC F2 CRS8 REFER TO APPROPRIATE SCHERATIC
[0} w DIAGRARMN OR PARTS LIST FOR COMPONENT
0 USED IN A SPECIFIC GROUP.
| A
Q PSLM ( ¢ CR9®
Q6
[
0 ol @y t cll REFER TO WIRING DIAGRAM FOR THE
2 o B ﬁ;T FOLLOWING CONNECTIONS
FROM TO |GP I |GP2 |GP 3
~ HI2 H6 X X
RECEIVER A e e 7
CONTROL o o HIS Hi4 | X
o 1= | c2 = | CHle L HE X
=N P Sl | He HZ2 X % | 3
| s Sl ER CR7 - ANODE H17 X X X
= CR7 - CATHODE Hi8 X X X
X { i e S
o ; il ; ; n 9 | CR8 - ANODE A X X X
F i @ ’ T | Os [ CRB-CATHODE | hH20 | x | x | x
" CR9 - ANODE Hz21 | ox | X
° : Ms IE CR9 - CATHODE Hea | x| X
’—‘1 EL Y 7 . . S2- |  H26 x| X
| |§ \ 25 . . i |U 3] [z [ s2.2 | nmer | x | X
] " 2 ' / PIOD ; 51-5 H23 %7 | owa] X
L | > \ ] | S1-86 51-7 X Kol X
——| \_l A\ A | a8 4
F2 PSLM . 2]l 4] G| 2t Sl B X b X:Y X
' o I = [ 2 - A ] S X X X
‘ % ‘ f I / E / PRIy He8 | X | X X
l ® @ UL e — - _ 3 A - «' | LI-R _OR GY H29 | X X X
L1-BK H 30 X X X
"B'a— | L2-R OR GY H32 X X X
|  i2-Bk | H3 X X X
L3-Y ;S0 BD, S A
LEAD IDENTIFICATION L3-R _OR GY | H35 X X
FOR CR7,CRB & CR9 L3-BK H3e | ox | x|
A LEAD IDENTIFICATION HI3 Hi4 X X |
/( o} y FOR 04,Q8, QI LEAD IDENTIFICAT!ION FOR
FLAT 5 Q1-Q3, Q5-Q7 Q9,Q10,Q12-Q17
A i — o
E o ;\c\ FLAT o
NOTCH OR FLAT IN FLANGE TO X7 M e P
DENOTE CATHODE (NEG) LEAD *’1/ s = Ex; }B »
4 SOLDER SIDE 8 OR :
IN-LINE TRIANGULAR v o; c
VIEW FROM LEAD END N-LINE. B rRiANGULAR
VIEW FROM LEAD END
NOTE AD ARRANGEMENT, AND NOT CASE SHAPE, IS DETERMINING
TYP NUMBERING OF CONT. :CTOR FOR LEAD IDENTIFICATION.

" FINGERS

(190417462, Rev. 0)
(190416631, Sh, 2, Hev, 0)
(190416631, Sh, 3, Rev. 0)

4——— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES OUTLINE DIAGRAM
RUNS ON COMPONENT SIDE RECEIVER CONTROL BOARD
19D416658

Issue 1 39



LBI-44S0
A<—l COMPONENT BOARD
Al
7( - -
HIO HO H8 ' : :
XMIT MOD EB & & » ®cl & (—1——1 ’ .
. BT
/ o7 @c2 _®) | 1 !
@ Y . \&__' c7 | cio
LINE OUT ¢ et
VOLUME 9
/
@ ¢

N

INTERCOM

.

chpm o
227 HSLQ
f

N ANRARAANNNN L

|
i
AR

|

L]

S

) i }
XMIT /4? \ |

INTERCOM

@

v

F\ i W
Ql
— 1B
| +
891011121314
A e 2

7654321
SOLDER SIDE
TYPICAL NUMBERING OF
CONT. FINGERS

(190417456, Rev. 0)
(190416692, Sh. 2, Rev., 1)
(190416692, Sh. 3, Rev. 1)

OUTLINE DIAGRAM
INTERCOM BOARD 19D416758G1

40 Issue 1

NOTE-

NOTE:

A
g
v
LA
-] O
A
4 .
/ ¥
/ /
. FANA\R @
i L
o
(ﬁ . PoL
®
. L ’
14
(ﬂ <__J"
LEAD IDENTIFICATION
FOR Q2,03.04,C7T.0880!2
LAT B
ey N
\ £ =
. £ 4
WN=LINE TRIANGULAR

VIEW FROM LEAD END

LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS5 DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

LEAD IDENTIFICATION
FOR Q1,Q5,06 & QIO
FLAT -

o ek
L9 Fd %
g CR
IN-LINE TRIANGULAR
VIEW FROM LEAD END

LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

§S;\ AN S SN NSNS SO USIA TR SOONASENERSAN

A B
/Z 0\ 0 Ja
| ¢ gt o Sl
Y2 )] |2l 5
NN s
Ny g

2O
<
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TS EOEERR T T Ty

ST
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[V5aN

ESAMITEARTIS NNARRARNSENNNN \g

SECTION A-A

LEAD IDENTIFICATION

a
5

FO
>
N

VIEW

R Q9
FLAT

/—R’:‘

1
Y
G

FROM LEAD END

REFER TO WIRING DIAGRAM FOR
THE FOLLOWING CONNECTIONS

WIRE CraRT |
| FROM [ TO |
TSI R

J1-2 H8
JI-3 | HIO !

Tysa T HIE

T RISl HIL |
_RI-2 HI2 |
RI-3 H3 |

| Q- | A7 |

_al-B H6 |
QlI-C HS
SI1-4 HI7 |
Si-5 HI6 |
GlO Hi5

[ T2-BL H

[ T2-r H2

[ T2-G H3

[ T2-Bk| Ha

4——— RUNS ON SOLDER SIDE
@ €—— RUNS ON BOTH SIDES

94— RUNS ON COMPONENT SIDE




AUX-2
OFF

AUXILIARY
CONTROL

®

AUX-1| ON

AUX-2 ON

(I
(I

o
M
m

@
@ 9

8 9 10111213 14
76 ha 32 i
SOLDER SIDE

TYP. NUM OF CONT,

g

q \
\ )
H8
o
R79
c4
—
— ==
| /
| . P
|t
®H75
LR 74 N
12
I
| (o .\.4
(aa|[sd
| & -ClO|
H
R
LEAD IDENTIFICATION
F
A Rl o oN FOR CR5-CR8
FLAT 8
E B
E o A
G SR
IN-LINE TRIANGULAR
VIEW FROM LEAD END
NOTE: LEAC ARRANGEMENT, AND NCT

CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

crs(D) :
PII/(PIZ CRG
i
(W) (Wl
I+ 0s| |0« [s
Is [ I 07
%55 f2 [e 2 [e
; : I Ds
R

SECTION B-B

THIS DIAGRAM IS INTENDED TO SHOW
COMPONENT LOCATION FOR ALL GROUPS,
REFER TO APPROPRIATE SCHEMATIC
DIAGRAM OR PARTS LIST FOR COMPONENT
USED IN A SPECIFIC GROUP.

(19D417469, Rev. 0)
(19D416691, Sh. 2, Rev. 1)
(190416691, Sh. 3, Rev. 1)

‘4—— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE

LBI-4490

REFER TO WIRING DIAGRAM FOR THE FOLLOWING CONNECTIONS:
FROM TO 6P| GR 2 GPL 3 GP. 4 GRS GP. 6
Hl H2 X X
H3 H4 X
H4 H5 X
H6 H7 X X
H8 HS
HI7 HI8 X X
HIS H20
H28 H29 X
H39 H40 X
H53 HS4 X X X
H55 H56 X X X
H57 H58 X X X
H59 HEC X X X
Si-4 H73 X X X X X X
Si1-2 H74 X X X X X X
SI-1| H75 X X X X X X
S2-4 H76 X X
S2-2 H77 X X
S2-1 H78 X X
Lili=X H79 X % X % X X
[ LT-GY/R HZ0 X X X X X X
[ Ci-BK H3 | X X X X X X
[ L2=Y HE? £ ¥ X X X X
| .L2-CY/F X X X X X X
j L2-BK HEm | X X X X A
Fr3=y c 5 X X
s X X
L3 X X
L X X
L X X
X X
X b Y X 3
X A X X
X %
X X
X
X X
X
X
x X ‘ X X
[ X
* X X X X
X x X X X
X X
X X
X
X

(Page 42 is blank)

OUTLINE DIAGRAM
AUXILIARY CONTROL BOARD
19D416702

Issue 1 41



LBI-4490

PRINTED WIRING

Al 0SsC P9
D8 GRD
RI |
AAA- DI +12.6 VDC REG
100 L2 RO DA SEE NOTE |

72w 150 UH 220

DC CONTROL

K, [72W 4UF

R14 H24
1K, I/2W

DA SEE NOTE |

D4 DC CONTROL

VR2
oV L DA SEE NOTE 2
L > | D3 TRANSMIT
= H29<L SF24-W-R
DC CONTROL i
SWITCH R22 : |
1K
® AN H30, i4 5 6
Hi |
6 MA (B0 H28 SF24- W-BR CRIGD TX
RIS [ cl2 cl4 © ' -— DISABLE
‘ 68K | OIUF JOIUF ' H37 W sl
+ (O C | | X
CR3 ! : 13 H32 SF24- W-BK DISABLE I 2 3
OIUF
2 4 H3l  SF24-W-0 | |
cl L, D2 AUDIO MUTE
22UF I
NOTES:
. DA JUMPERS BETWEEN H39 8 H40 AND BETWEEN
ALL RESISTORS ARE_I/4 WATT UNLESS H38 B H24 NOT PRESENT WHEN USED WITH TCC OR
OTHERWISE SPECIFIED AND RESISTOR SEE APPLICABLE PRODUCTION CHANGE IN ORDER TO RETAIN RATED EQUIPMENT
VALLES 1N OlME UNLESS FOLLOWED BY SHEETS N INSTRUGTION BOOK SECTION PERFORMANCE . REFLACEMENT OF ANY DESKON HAVING 6 MA 8 I5 MA CONTROL CURRENTS.
K=I000 OMMS OR MEG 2 1,000,000 OHMS - AN W T eGES UNOER EAGH SERVICE PART SHOULD BE MADE ONLY WITH 2. FOR SEPERATE AUDIO AND CONTROL PAIRS,
%mg&%%g&ﬁiggﬁémo REVISION LETTER. A COMPONENT HAVING THE SPECIFICATIONS DA JUMPERS BETWEEN H41 8 H42 AND
BY UF= MICROFARADS. INDUCTANCE VALUES THIS ELEM DIAG APPLIES TO SHOWN ON THE PARTS LIST FOR THAT PART. H43 & H44 NOT PRESENT.
- IN MICROHENRYS UNLESS FOLLOWED BY MODEL NO REV LETTER 3, VOLTAGE READINGS MADE WITH NO SIGNAL APPLIED.

MH= MLLIHENRYS OR HxHENRYS. PLISDA 166616

(19D416750, Rev. 3)

() SCHEMATIC DIAGRAM

DC REMOTE CONTROL BOARD
19D416661G1l
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LBI-4490 SYMBOL | GE PART NO. DESCRIPTION

PARTS LIST
LBI-44894
R15 3R152P682K Composition: 6800 ohms *10%, 1/4 w.
DC REMOTE CONTROL BOARD
19D416661G1 R16 3R152P333K Composition: 33,000 ohms +10%, 1/4 w.
R17 3R152P222K Composition: 2200 ohms +10%, 1/4 w,
R18 3R152P104K Composition: 100,000 ohms t10%, 1/4 w.
R19 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
SYMBOL GE PART NO. DESCRIPTION R20 3R1520152K Composition: 1500 ohms *10%, 1/4 w.
R21 3R77P221K Composition: 220 ohms *10%, 1/2 w,
Al COMPONENT BOARD R22 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
19D416999GL
R62 3R77P101K Composition: 100 ohms *10%, 1/2 w.
and
————————— CAPACITORS - — = = = = = = - = R63
c1 19A115680P4 Electrolytic: 50 pf +150% -10%, 50 vocW; sim | | | |-~~~ "===--=-= TRANSFORMERS - - - - - - - - .
to Mallo: T, .
ry Type TT T1 19B216257G2 Transformer.
c2 19A116080P1 Polyester: 0.0l pf +20%, 50 .
and yester * * vocw T2 19821625861 Transformer.
c3
c4 19A116080P7 Polyester: 0.1 puf *20%, 5o vocv. (|} |} | ~-~"~""77""==-~ VOLTAGE REGULATORS - - - - - b= - - -
cs 194116080P5 Polyester: 0.047 pf +20%, 50 VDCW, VRL 4036887P8 Silicon, Zener.
c6 5494481P128 Ceramic disc: 2700 pf +10%, 1000 VDCW; sim to VB2 4036887P11 Silicon, Zener.
RMC Type JF Discap.
c7 19A116080P7 Polyester: 0.1 pf +20%, 50 voc¥. (] ' )}~~~ °~-°"-"- DIODES AND RECTIFIERS - - - - - - -
thru
oo CcR1 19A129201P1 Diode, light emitting: red.
Clo 7486445P5 : -
f;gc%}’}"tic, non polarized 4 pf +100% -10%, | | | \_ ... ______. SWITCHES - - = = = = = = = =
cl1 19A116080P9 Polyester: 0.22 uf +20%, 50 VDCW. Sl 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp VDC,
3 amps VAC at 125 v; sim to Switchcraft 46206L,
c12 19A116080P1 Polyester: 0.01 pf £20%, 50 VDCW.
thru
s |t 0 }m-mme-—--- MISCELLANEQUS - - -~ = = = = - -
c16 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW. 19B219690G1 Handle.
4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
———————— DIODES AND RECTIFIERS - ~ - - - - 440.  (Secures S1).
CR1 19A115250P1 Silicon. 19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1).
thru
CR; 4036555P1 Insulator, washer: nylon. (Used with Q3 and Q4
on Al),
—————————— INDUCTORS - - - = - = = - -
L 7491382P106 Coil, RF: 680 pyh *10%, 12 ohms DC res max;
sim to Delevan 3500 Series,
L2 7491382P102 Coil, RF: 150 ph *10%, 6 ohms DC res max;
and sim to Delevan 3500 Series,
L3
——————————— PLUGS - = = = = = = = = =
P9 (Part of printed board 19D416636P1),
---------- TRANSISTORS - = = = = =~ = = =
[)1 19A116774P1 Silicon, NPN; sim to Type 2N5210.
Q2 19A115889P1 Silicon, NPN; sim to Type 2N2712,
Q3 19A115300P2 Silicon, 'NPN; sim to Type 2N3053.
and
Q4
---------- RESISTORS -~ - - = - - = - -
Rl 3R77P101IK Composition: 100 ohms +10%, 1/2 w.
R2 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
R3 3R152P332K Composition: 3300 ohms *10%, 1/4 w,
R4 3R152P752J Composition: 7500 ohms 5%, 1/4 w.
R5 3R152P2427 Composition: 2400 ohms *5%, 1/4 w. B
R6 3R152P362J Composition: 3600 ohms 15%, 1/4 w.
R7 IRTBP122J Composition: 1200 ohms #5%, 1 w.
and -
R8 N
R9 3R77P221J Composition: 220 ohms 5%, 1/2 w.
and
R10
R11 3R77P102J Composition: 1000 ohms 15%, 1/2 w.
thru
R14

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




OSCILLATOR PS
R! [ 7
AAN, ——
100 pa SEE NOTE |
172w IggLH R DA SEE NOTE 4 |
220 H39 “ H40 Hall R63 lnao N
! I ) |
c H43 H44
2700 R62 l
IK,172W clo 100 1/72W
3 4UF DA SEE NOTE 4 '
4 H24
+| T R22 l
d DA SEE NOTE | IK
CR2 I50UF AMN—O H30 H31 ‘
VR2Z&
[e}%
c7 '
L CRI JUF 7
T DC CONTROL SWITCHES }
Hz SEE NOTE 2 ¢ — >
15 MA (B0 oH29 | N
Hi - H28 i
6 MA (B0 CR5 ﬁ)
RIS | ciI2 cla l
6.8K|  ouF T2 _OIUF
+ ® | : CR4 |
CR3 cI13 .
> 4 .OIUF SF24
® W-R
cll ‘
I~
.22UF SF24
W-BR I
w4 SEE NOTE 2 R30
] 10K
6MA (B0 o3 o6V H3* |
HIS 6.8K |
2.5 MA Q6 ov
cI7 €20 clay Lo |
.OIUF 13 .OIUF OIUF
- ®— ) ' o7 |
. ! 3 _I_mg 7! cR8 JIUF
+ (OD——O0 SEE NOT 2 OIUF
2 4 H20  pA . H2I e >
. SEE NOTE 3
q
cle SF24
.22UF W-0-BK g Az
PRINTED WIRING
SEE APPLICABLE PRODUCTION CHANGE T SF24
ALL RESISTORS ARE /4 WATT UNLESS SERCING WITH. THiS UNIT, FOR DES . " W-0-R
OEALING WITH THIS UNIT, -
8gr§g$’:aEOSh’jigC:fl\li%SASN??ORELS(I)SWTSSBY IN ORDER TO RETAIN RATED EQUIPMENT CRIPTION OF CHANGES UNDER EACH
PERFORMANCE, REPLACEMENT OF ANY | REVISION LETTER. = _
E?\IFO’A%?TC?RHMELBESM%\JG;’:C%ggh%%%?go%%i SERVICE PART SHOULD BE MADE ONLY WITH THIS ELEM DIAG APPLIES TO
TO MICROMICROFARADS) UNLESS FOLLOWED A COMPONENT HAVING THE SPECIFICATIONS MODEL NO REV LETTER
BY UF= MICROFARADS. INDUCTANCE VALUES SHOWN ON THE PARTS LIST FOR THAT PART. PLI9D4I866IG2 TX
IN MICROHENRYS UNLESS FOLLOWED BY c6 DISABLE
MH= MILLIHENRYS OR H= HENRYS. MON
DA

SF24-W-G

(19R621847, Rev. 3)

SF24-W-BK

D8 GRD

DI +12.6VDC REG

D5 DC CONTROL

D4 DC CONTROL

D2 AUDIO MUTE
D3 TRANSMIT

A7 CG DISABLE

LBI-4490

NOTES!

Al4 LOCAL /REMOTE CG

DA JUMPERS BETWEEN H39 & H40, AND
BETWEEN H38 & H24 NOT PRESENT WHEN
USED WITH TCC OR DESKON HAVING

6 MA 8 15 MA CONTROL CURRENTS.

. WHEN CHANNEL GUARD IS PRESENT WITH

6 MA & I5MA CONTROL, RI5 IS MOVED FROM
HI TO H2, R23 IS MOVED FROM HI5 TO HI4
AND CR7 IS MOVED FROM HI6 TO HI7

. FOR LOCAL /REMOTE OPERATION WITH

CHANNEL GUARD, DA JUMPER BETWEEN
H20 8 H21 IS NOT PRESENT.

. FOR SEPARATE AUDIO AND CONTROL PAIRS,

DA JUMPERS BETWEEN H4! 8 H42 AND
H43 8 H44 NOT PRESENT.

. VOLTAGE READINGS MADE WITH NO SIGNAL

APPLIED.

SCHEMATIC DIAGRAM

DC REMOTE CONTROL BOARD
19D416661G2
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LBI-4490

PARTS LIST
LBI-4491A
DC REMOTE CONTROL BOARD
19D416661G2
SYMBOL GE PART NO. DESCRIPTION
A2 COMPONENT BOARD
19D416999G2
————————— CAPACITORS - = = = = = = = = =
Cl 19A115680P4 Electrolytic: 50 pf +150% -10%, 50 VDCW; sim
to Mallory Type TT.
c2 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW,
and
c3
[ox: 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.
Cc5 19A116080P5 Polyester: 0.047 pf *20%, 50 VDCW.
c6 5494481P128 Ceramic disc: 2700 pf X10%, 1000 VDCW; sim to
RMC Type JF Discap.
c7 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.
thru
c9
cl1o0 7486445P5 Electrolytic, non polarized: 4 pf +100% -10%,
150 VDCW.
Cll 19A116080P9 Polyester: 0.22 pf +20%, 50 VDCW,
C12 19A116080P1 Polyester: 0.01 pf *20%, 50 VDCW.
thru
C15
c1é 19A116080P7 Polyester: 0.1 pf £20%, 50 VDCW.
c17 19A116080P1 Polyester: 0.01 pf +£20%, 50 VDCW.
Ci8 19A116080P9 Polyester: 0.22 pf +20%, 50 VDCW.
Cl9 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW.
thru
c21
c22 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.
------- DIODES AND RECTIFIERS - - - - - - -
CR1 19A115250P1 Silicon
thru
CR5
CR7 19A115250P1 Silicon,
thru
CR9
—————————— INDUCTORS - - ~ = = = = - =
Ll 7491382P106 Coil, RF: 680 ph *10%, 12 ohms DC res max;
sim to Delevan 3500 Series.
L2 7491382P102 Coil, RF: 150 ph *10%, 6 ohms DC res max;
and sim to Delevan 3500 Series,
L3
——————————— PLUGS ~ = = = = = = = =~ =
P9 (Part of printed board 19D416636P1),
—————————— TRANSISTORS - - — - = = = — -
Q1 19A116774P1 Silicon, NPN; sim to Type 2N5210.
Q2 19A115889P1 Silicon, NPN; sim to Type 2N2712,
Q3 19A115300P2 Silicon, NPN; sim to Type 2N3053.
and
Q4
QB 19A115889P1 Silicon, NPN; sim to Type 2N2712.
thru
Q7
—————————— RESISTORS - =~ = = = = — = —
Rl 3R77P101K Composition: 100 ohms +10%, 1/2 w,
R2 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
R3 3R152P332K Composition: 3300 ohms *10%, 1/4 w.

SYMBOL | GE PART NO. DESCRIPTION
R4 3R152P752J Composition: 7500 ohms 5%, 1/4 w.
RS 3R152P242J Composition: 2400 ohms +5%, 1/4 w.
R6 3R152P362J Composition: 3600 ohms +5%, 1/4 w.
R7 3R78P122J Composition: 1200 ohms 5%, 1 w.
and
R8
R9 3R77P221J Composition: 220 ohms #5%, 1/2 w.
Rio
R11 3R77P102J Composition: 1000 ohms *5%, 1/2 w.
thru
R14
R15 3R152P682K Composition: 6800 ohms +10%, 1/4 w.
R16 3R152P333K Composition: 33,000 ohms %10%, 1/4 w,
R17 3R152P222K Composition: 2200 ohms #10%, 1/4 w.
R18 3R152P104K Composition: 100,000 ohms *10%, 1/4 w.
R19 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R20 3R152P152K Composition: 1500 ohms +10%, 1/4 w.
R21 3R77P221K Composition: 220 ohms *10%, 1/2 w.
R22 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
R23 3R152P682K Composition: 6800 ohms +10%, 1/4 w.
R24 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R25 3R152P104K Composition: 100,000 ohms +10%, 1/4 w.
R26 3R152P222K Composition: 2200 ohms +10%, 1/4 w.
R27 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
R28 3R152P562K Composition: 5600 ohms +10%, 1/4 w.
R29 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R30 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
R62 3R77P101K Composition: 100 ohms *10%, 1/2 w,
763
—————————— TRANSFORMERS - ~ ~ -~ = = = =
T1 19B216257G2 Transformer.
T2 19B216258G1 Transformer,
and
T3
——————— VOLTAGE REGULATORS - - - - = -~ ~ -
VR1 4036887P8 Silicon, Zener.
VR2 4036887P11 Silicon, Zener.
------- DIODES AND RECTIFIERS - - - - - - -
CR1 19A129291P1 Diode, light emitting: red.
---------- SWITCHES - = = = = = = = = =
81 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp VDC,
3 amps VAC at 125 v; sim to Switchcraft 46206L.
52 19B209261P12 Slide: DPDT, 2 poles, 3 positions, .5 amp VDC,
3 amps VAC at 125 v; sim to Switchcraft 46313MDR.
————————— MISCELLANEOUS - - - - - - -~ — -
19B219690G1 Handle.
4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
440. (Secures S1 and S2).
19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures Sl and S2).
4036555P1 Insulator, washer: nylon., (Used with Q3 and Q4

on A2).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,




LBI-4490

A3
PRINTED WIRING

OSCILLATOR DC CONTROL SWITCH - P9
RI |
—AAA
:%)w L2 R9 pa_SEE NOTE $ DA SEE NOTE 2 |
ISOUH 220

D8 GRD

b
7
->| DI +12.6VDC REG

H4lm.w H42 N

D5 DC CONTROL

100 1/2°W |447
H44 147 D4 DC CONTROL
clo
4UF R22 DA SEE NOTE 2
1K H30
& AN ﬁH3|
5 DA SEE NOTE | |
150UF ® N
SF24
VR27 W-0
[o}% l
¢ . ‘
D2 AUDIO MUTE
HZ SEE NOTE 2 H2S
15 MA o2 f D3 TRANSMIT
D6 +10VDC REG
Hl e[rov * | 7
6 MA(B—O al6 H28
RI5 cl2 cla *ﬁ)
6.8K| ouF 2 l
+ © c | 3 SF24-W-BK- BR Clrov l
R3
cI3 H9 .~ DA _HIO
L 2 4 .OIUF —0—0 T~7 A6 RCVR F|
SF24-W-BK-R >| A5 XMTR FI
o SF24-W-BK-6 SF24
R45 (/26V W-R
gai .22UF Hé sF24-w-0-6 22K é
. SF24
c23 SF24-W-0-BL
MA@ LOIUF T H7 B ar W- BR
CRIO 12.0v
+ © 12.6v|c C
ca7 726V
® CRII T4 .OIUF B8 Qs 7:6
_ \ oV
| _ M R47 R48 126y A3 RCVR F2
R53 c24 c26 E 3K 2.2K ais e
& MA By~ -oir OIUF o CRI4 B l
| : : 1 L 126V >| A4 REPEATER
@ l DISABLE
R492Z20V
€25 CRI5 t K
.22UF ¢ | >| A2 xmIT F2
H37  H32
IN ORDER TO RETAIN RATED EQUIPMENT NOTES: SEE APPLICABLE PRODUCTION CHANGE
PERFORMANCE, REPLACEMENT OF ANY |. DA JUMPERS BETWEEN H39 & H40 AND SHEETS IN INSTRUCTION BOOK SECTION
SERVICE PART SHOULD BE MADE ONLY WITH BETWEEN H38 & H24 NOT PRESENT gg?;T\!‘VOGNW(;TFHC;ZSGEJ!TGNFS;R DSC-H S3
A COMPONENT HAVING THE SPECIFICATIONS r\mﬁmeuss[{w? WIT}I-I JACC ?\IRT DESKON REVISION LETTER S|
A& I5 CONTROL -
SHOWN ON THE PARTS LIST FOR THAT PART. CURRENTS. THIS ELEM DIAG APPLIES TO | 5 3 4 . . .
ALL RESISTORS ARE 1/4 WATT UNLESS MODEL NO REV LETTER r
OTHERWISE SPECIFIED AND RESISTOR 2. FOR SEPERATE AUDIO AND CONTROL PLI9D4 166616 CRI
vm_ggg ISIH%MSRU&\IE_ESSO?&L%\AIE(?HSE PAIRS DA JUMPERS BETWEEN H4l & 3 Fl F2 - TX
K=l = 1,000,0 . H42 AND H43 8 H44 NOT PRESENT. -~ -
CAPACITOR VALUES IN PICOFARADS (EQUAL N DA — ] /x - DISABLE
TO MICROMICROFARADS) UNLESS FOLLOWED 3. VOLTAGE READINGS MADE WITH NO SIGNAL TX
BY UF= MICROFARADS. INDUCTANCE VALLES APPLIED. I m l DISABLE SCHEMATIC DlAG RAM
IN MICROHENRYS UNLESS FOLLOWED BY 5 69 Q@7 8

MH= MILLIHENRYS OR H=HENRYS.

(19R621846, Rev. 3)

SF24-W-BK DC REMOTE CONTROL BOARD

19D416661G3
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PARTS LIST
LBI~4492A
DC REMOTE CONTROL BOARD
19D416661G3
SYMBOL GE PART NO. DESCRIPTION
A3 COMPONENT BOARD
19D416999G3
————————— CAPACITORS - = ~ = = = = = = =
Cl 19A115680P4 Electrolytic: 60 pf +150% -10%, 50 VDCW; sim
to Mallory Type TT.
c2 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
and
Cc3
c4 19A116080P7 Polyester: 0,1 uf +20%, 50 VDCW.
c5 19A116080P5 Polyester: 0.047 pf +20%, 50 VDCW,
cé 5494481P128 Ceramic disc: 2700 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.
c7 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.
thru
c9
clo 7486445P5 Electrolytic, non polarized: 4 pf +100% -10%,
150 VDCW.
C11 19A116080P9 Polyester: 0,22 uf +20%, 50 VDCW.
cl2 19A116080P1 Polyester: 0,01 pf *20%, 50 VDCW.
thru
C15
c16 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW,
c23 19A116080P1 Polyester: 0.01 uf +20%, 50 VDCW.
and
c24
Cc25 19A116080P9 Polyester: 0.22 pf +20%, 50 VDCW.
Cc26 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
thru
c28
c29 19A116080P7 Polyester: 0.1 uf *20%, 50 VDCW,
——————— DIODES AND RECTIFIERS - - - - = - -
CR1 19A115250P1 Silicon.
thru
CRS
CR10 19A115250P1 Silicon.
thru
CR15
—————————— INDUCTORS - = = = = = = = =
L1 7491382P106 Coil, RF: 680 ph *10%, 12 ohms DC res maXx;
sim to Delevan 3500 Series.
L2 7491382P102 Coil, RF: 150 ph *10%, 6 ohms DC res maXx;
and sim to Delevan 3500 Series.
L3
———————————— PLUGS = = = = = = = = = =
P9 (Part of printed board 19D416636P1).
---------- TRANSISTORS ~ ~ = = = = - — —
Ql 19A116774P1 Silicon, NPN; sim to Type 2N5210.
Q2 19A115889P1 Silicon, NPN; sim to Type 2N2712.
[~} 19A115300P2 Silicon, NPN; sim to Type 2N3053.
and
Q4
Q8 19A115889P1 Silicon, NPN; sim to Type 2N2712,
and
Q9
Q10 19A115768P1 Silicon, PNP; sim to Type 2N3702,
Qll 19A115889P1 Silicon, NPN; sim to Type 2N2712.
Q15 19A115889P1 Silicon, NPN; sim to Type 2N2712,

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION

——————— VOLTAGE REGULATORS - = = = = = = =

Q16 19A115768P1 Silicon, PNP; sim to Type 2N3702,
VR1 4036887P8 Silicon, Zener.
Q17 19A115852pP1 Silicon, PNP; sim to Type 2N3906.
and VR2 4036887P11 Silicon, Zener.
Q18
Q19 19A115768P1 Silicon, PNP; sim to Type 2N3702. ¢ | |} |- --- DIODES AND RECTIFIERS - - = = - - -
CR1 19A129291P1 Diode, light emitting: red.
—————————— RESISTORS - =~ = = = = = = =

R1 3R77P101K Composition: 100 ohms #10%, 1/2w. |} | | e e e e e e == SWITCHES - = ~ = = = = = = =
R2 3R152P103K Composition: 10,000 ohms *10%, 1/4 w. S1 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp VDC,

3 amps VAC at 125 v; sim to Switchcraft 46206L,
R3 3R152P332K Composition: 3300 ohms +10%, 1/4 w.

S3 19B209261P12 Slide: DPDT, 2 poles, 3 positions, .5 amp VDC,

R4 3R152P752J Composition: 7500 ohms *5%, 1/4 w. 3 amps VAC at 125 v; sim to Switchcraft 46313MDR,
R5 3R152P242J Composition: 2400 ohms 5%, 1/4 w.

--------- MISCELLANEOUS = = — — — = = = =
R6 3R152P362J Composition: 3600 ohms 5%, 1/4 w.

19B219690G1 Handle.

R7 3R78P122J Composition: 1200 ohms 5%, 1 w.
and 4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
R8 440, (Secures 51 and S3).
R9 3R77P221J Composition: 220 ohms :5%, 1/2 w. 19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1 and S3).
and
R10 4036555P1 Insulator, washer: nylon. (Used with Q3 and Q4

on A3).
R11 3R77P102J Composition: 1000 ohms 5%, 1/2 w.
thru
R14
R15 3R152P682K Composition: 6800 ohms +10%, 1/4 w.
R16 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R17 3R152P222K Composition: 2200 ohms £10%, 1/4 w,
R18 3R152P104K Composition: 100,000 okms *10%, 1/4 w,
R19 3R152P333K Composition: 33,000 ohms +10%, 1/4 w.
R20 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
R21 3R77P221K Composition: 220 ohms $10%, 1/2 w.
R22 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
R31 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R32 3R152P104K Composition: 100,000 omms *10%, 1/4 w.
R33 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
R34 3R152P333K Composition: 33,000 ohns *10%, 1/4 w,
R35 3R152P152K Composition: 1500 ohms *10%, 1/4 w,
R36 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
R37 3R152P272K Composition: 2700 ohms *10%, 1/4 w.
R38 3R152P333K Composition: 33,000 ohms +10%, 1/4 w.
R40 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R41 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
R42 3R152P562K Composition: 5600 ohms *10%, 1/4 w.
and
R43
R44 3R152P302J Composition: 3000 ohms *5%, 1/4 w.
R45 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
R46 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
R47 3R152P302J Composition: 3000 ohms *5%, 1/4 w.
R48 3R152P222K Composition: 2200 ohms +10%, 1/4 w.
R49 3R152P102K Composition: 1000 ohms +10%, 1/4 w.
R50 3R152P562K Composition: 5600 ohms +10%, 1/4 w,
R52 3R152P272K Composition: 2700 ohms +10%, 1/4 w.
R53 3R152P682K Composition: 6800 ohms *10%, 1/4 w.
R(:‘\(Zi 3R77P101K Composition: 100 ohms *10%, 1/2 w,
an
R63

—————————— TRANSFORMERS - - - - — - = -

Tl 19B216257G2 Transformer.
T2 19B216258G1 Transformer.
T4 19B216258Gl Transformer.

48 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




P9 |
D8 GRD

LBI-4490

NOTES!:
I

DA JUMPERS BETWEEN H39 & H40 AND BETWEEN
H38 8 H24 NOT PRESENT WHEN USED WITH Tcc
OR DESKON HAVING 6 MA & |5 MA CONTROL CURRENTS.

WHEN CHANNEL GUARD IS PRESENT WITH 6 MA &
I5 MA CONTROL,RI5 IS MOVED FROM H| TO H2, R23
IS MOVED FROM HI5 TO HI4, AND CR7 IS MOVED

FROM Hi6 TO HI7.

DA JUMPER FROM H20 TO H2| |S NOT
PRESENT IN GROUP 5 8 6

R30 NOT PRESENT AND DA JUMPER BETWEEN
H22 & H23 IS PRESENT. IN GROUP 6

IN GROUP 5 OR REPEATER WITH CHANNEL GUARD
IS PRESENT, DA JUMPER BETWEEN H9 & HIO AND
HIl 8 HI2 ARE NOT PRESENT.

IN GROUP 5 DA JUMPERS
BETWEEN H8 8 H35 AND H36 8 HI3 ARE PRESENT.
DA JUMPER BETWEEN H20 & H2| NOT PRESENT.

FOR SEPERATE AUDIO AND CONTROL PAIRS,
DA JUMPER BEWTEEN H4! & H42 AND H43 & H44
NOT PRESENT.

VOLTAGE READINGS MADE WITH NO SIGNAL
APPLIED.

ALL RESISTORS ARE I/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLINENRYS OR H=HENRYS,

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS UST FOR THAT PART.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER
PLISD41666IG4
PLI9D416661G5
PLISD416661G6

SCHEMATIC DIAGRAM

DC REMOTE CONTROL BOARD
19D416661G4~G6
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PARTS LIST

LBI-4493A

DC REMOTE CONTROL BOARD

19D416661G4~G6

SYMBOL GE PART NO. DESCRIPTION
A4 COMPONENT BOARD
thru A4 19D416999G4
A6 A5 19D416999G5
A6 19D416999G6
--------- CAPACITORS - = = = = = = = = =
Ccl 19A115680P4 Electrolytic: 50 pf +150% -10%, 50 VDCW; sim
to Mallory Type TT.
c2 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
and
c3
c4 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW,
Ccs 19A116080P5 Polyester: 0,047 pf *20%, 50 VDCW.
cé 5494481P128 Ceramic disc: 2700 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap.
c7 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW,
thru
c9
Cc10 7486445P5 Electrolytic, non polarized: 4 pf +100% -10%,
150 VDCW.
Cil 194116080P9 Polyester: 0.22 pf *+20%, 50 VDCW.
C12 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
thru
C15
Ci6 19A116080P7 Polyester: 0,1 pf +20%, 50 VDCW,
C17 19A116080P1 Polyester: 0.01 pf #20%, 50 VDCW.
Cl8 19A116080P9 Polyester: 0,22 pf +20%, 50 VDCW,
C19 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW,
thru
c21
c22 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.
€23 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
and
Cc24
Cc25 19A116080P9 Polyester: 0.22 pf *20%, 50 VDCW.
c26 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW.
thru
c28
c29 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.
C30 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW.
Cc31 19A116080P9 Polyester: 0.22 pf +20%, 50 VDCW.
€32 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
thru
C34
C35 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.
———————— DIODES AND RECTIFIERS - - - - - -~
CR1 19A115250P1 Silicon.
thru
CRS
CR7 19A115250P1 Silicon.
thru
CR18
—————————— INDUCTORS = - = = ~ -~ — = =
Ll 7491382P106 Coil, RF: 680 ph *10%, 12 ohms DC res max;
sim to Delevan 3500 Series.
L2 7491382P102 Coil, RF: 150 ph *10%, 6 ohms DC res max;
and sim to Delevan 3500 Series.
L3
——————————— PLUGS = = = = = = - = - =
P9 (Part of printed board 19D416636P1).

SYMBOL GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
__________ TRANSISTORS - = = — = = = — - R37 3R152P272K Composition: 2700 ohms +10%, 1/4 w.
Q1 19A116774P1 Silicon, NPN; sim to Type 2N5210, R38 3R152P333K Composition: 33,000 ohms 110%, 1/4 w.
Q2 19A115889P1 Silicon, NPN; sim to Type 2N2712, R39 3R152P332K Composition: 3300 ohms *10%, 1/4 w.
Q3d 19A115300P2 Silicon, NPN; sim to Type 2N3053. R40 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
an
Q4 R41 3R152P152K Composition: 1500 ohms *10%,' 1/4 w.
eg 19A115889P1 Silicon, NPN; sim to Type 2N2712, R42 3R152P562K Composition: 5600 ohms $10%, 1/4 w.
ru and
Q0 R43
QLo 19A115768P1 Silicon, PNP; sim to Type 2N3702. R44 3R152P302J Composition: 3000 ohms 5%, 1/4 w.
Q11 19A115889P1 Silicon, NPN; sim to Type 2N2712, R45 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
Q12 19A115768P1 Silicon, PNP; sim to Type 2N3702. R46 3R152P102K Composition: 1000 ohms +10%, 1/4 w.
Qtlla 19A115889P1 Silicon, NPN; sim to Type 2N2712, R47 3R152P302J Composition: 3000 obms *5%, 1/4 w.
thru
Q15 R48 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
Q16 19A115768P1 Silicon, PNP; sim to Type 2N3702. R49 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
Q17 19A115852P1 Silicon, PNP; sim to Type 2N3906. R50 3R152P562K Composition: 5600 ohms *10%, L/4 w.
and !
Q18 R51 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
Q19 19A115768P1 Silicon, PNP; sim to Type 2N3702. R52 3R152P272K Composition: 2700 ohms *10%, 1/4 w.
Q20 19A115889P1 Silicon, NPN; sim to Type 2N2712. R53 3R152P682K Composition: 6800 ohms +10%, 1/4 w.
Q21 19A115768P1 Silicon, PNP; sim to Type 2N3702. R54 3R152P104K Composition: 100,000 ohms *10%, 1/4 w.
R55 3R152P222K Composition: 2200 ohms *10%, 1/4 w.,
—————————— RESISTORS - = = = = ~ = = -
R56 3R152P332K Composition: 3300 ohms *10%, 1/4 w.
Rl 3R77P101K Composition: 100 ohms *10%, 1/2 w.
R57 3R152P152K Composition: 1500 ohms +10%, 1/4 w.
R2 3R152P103K Composition: 10,000 ohms #10%, 1/4 w.
R58 3R152P302J Composition: 3000 ohms +5%, 1/4 w,
R3 3R152P332K Composition: 3300 ohms *10%, 1/4 w.
R59 3R152P222K Composition: 2200 ohms +10%, 1/4 w.
R4 3R152P752J Composition: 7500 ohms 5%, 1/4 w.
R60 3R152P272K Composition: 2700 ohms +10%, 1/4 w,
R5 3R152P242J Composition: 2400 ohms *5%, 1/4 w.
R61 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R6 3R152P362J Composition: 3600 ohms +5%, 1/4 w.
R62 3R77P101K Composition: 100 ohms +10%, 1/2 w,
R7 3R78P122J Composition: 1200 ohms #5%, 1 w. and
and R63
R8
—————————— TRANSFORMERS - - - - - - — -
R9 3R77P221J Composition: 220 ohms 5%, 1/2 w.
and TL 19B216257G2 Transformer.
R10
T2 19B216258G1 Transformer.
R11l 3R77P102J Composition: 1000 ohms 5%, 1/2 w, thru
thru T5
R14
——————— VOLTAGE REGULATORS - = = - = - - =
R15 3R152P682K Composition: 6800 ohms *10%, 1/4 w.
VR1 4036887P8 Silicon, Zener.
R16 3R152P333K Composition: 33,000 ohms #10%, 1/4 w.
VR2 4036887P11 Silicon, Zener.
R17 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
R18 3R152P104K Composition: 100,000 obms *10%, 1/4w. || |} |~~~ -- DIODES AND RECTIFIERS - - - - - - -
R19 3R152P333K Composition: 33,000 ohms #10%, 1/4 w. CR1 19A129291P1 Diode, light emitting: red.
R20 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
---------- SWITCHES - = = = = ~ = = — =
R21 3R77P221K Composition: 220 ohms *10%, 1/2 w.
S1 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp VDC,
R22 3R152P102K Composition: 1000 ohms +10%, 1/4 w. 3 amps VAC at 125 v; sim to Switchcraft 46206L.
R23 3R152P682K Composition: 6800 ohms +10%, 1/4 w. S52 19B209261P12 Slide: DPDI, 2 poles, 3 positions, .5 amp VDC,
and 3 amps VAC at 125 v; sim to Switchcraft 46313MDR.
R24 3R152P333K Composition: 33,000 ohms ¥10%, 1/4 w. 53
R25 3R152P104K Composition: 100,000 ohms #10%, 1/4 w.
————————— MISCELLANEOUS - = = = = = - = =
R26 3R152P222K Composition: 2200 ohms +10%, 1/4 w.
19B219690G1 Handle,
R27 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
R28 3R152P562K Composition: 5600 ohms +10%, 1/4 w. 440. (Secures S1-83).
R29 3R152P333K Composition: 33,000 ohms #10%, 1/4 w. 19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1-83).
R30 3R152P103K Composition: 10,000 ohms £10%, 1/4 w. 4036555P1 Insulatox;, washer: nylon. (Used with Q3 and Q4
on A4-A6).
R31 3R152P333K Composition: 33,000 ohms *10%, 1/4 w. !
R32 3R152P104K Composition: 100,000 ohms +10%, 1/4 w.
R33 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
R34 3R152P333K Composition: 33,000 ohms 10%, 1/4 w.
R35 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
R36 3R152P103K Composition: 10,000 ohms 10%, 1/4 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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= PRESENT IN GROUP 4 ONLY

_Lcss CHANNEL
’T-%3F3 GUARD LINE DRIVER
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\ SCHEMATIC DIAGRAM

REMOTE AUDIO BOARD
19D416667G3 & G4
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PARTS LIST

LBI-4510A

REMOTE AUDIO BOARD
19D416667G3, G4

SYMBOL | GE PART NO. DESCRIPTION
—————————— CAPACITORS - =~ = = = = = - =

Cl 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW. (Used in G3
only).

c2 19A116080P9 Polyester: 0.22 uf *20%, 50 VDCW,

c3 19A116080P111 Polyester: 0,47 pf £10%, 50 VDCW.

c4 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

c5 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

cé 5496267P14 Tantalum: 15 pf +20%, 20 VDCW; sim to Sprague
Type 150D.

c7 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

c8 549626 7P1 Tantalum: 6.8 uf £20%, 6 VDCW; sim to Sprague
Type 150D.

c9 19A116080P10 Polyester: 0.33 pf *20%, 50 VDCW. (Used in G3
only),

clo 19A116080P9 Polyester: 0.22 puf £20%, 50 VDCW,

Cl1 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

c12 5496267P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

€13 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

Cl4 5496267P12 Tantalum: 150 pf *20%, 15 VDCW; sim to Sprague
Type 150D,

Cl5 19A116080P3 Polyester: 0.022 pf +20%, 50 VDCW,

Cl6 19A116080P7 Polyester: 0.1 pf £20%, 50 VDCW.

C17 19A116080P105 Polyester: 0.047 pf +10%, 50 VDCW.

cis 5496267P1 Tantalum: 6.8 ut' +20%, 6 VDCW; sim to Sprague
Type 150D,

C19 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

C20 7489162P111 Silver mica: 22 pf *£10%, 500 VDCW; sim to
Electro Motive Type DM-15.

c21 4029003P104 Silver mica: 680 pf *10%, 500 VDCW; sim to
Electro Motive Type DM-20.

c22 5496267P17 Tantalum: 1.0 pf +20%, 35 VDCW; sim to Sprague
Type 150D,

c23 19A115680P7 Electrolytic: 100 pf +150% ~10%, 15 VDCW; sim
to Mallory Type TT.

Cc24 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to |
RMC Type JF Discap.

Cc25 549626 7P2 Tantalum: 47 pf +20%, 6 VDCW; sim to Sprague
Type 150D.

Cc26 19A116080P10 Polyester: 0,33 pf *20%, 50 VDCW,

and

c27

c28 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to

and RMC Type JF Discap.

c29

C30 19A116080P107 Polyester: 0.1 pf +10%, 50 VDCW. (Used in G4
only).

C31 19A116080P210 Polyester: 0.33 pf +5%, 50 VDCW., (Used in G4

and only).

c32

Cc33 19A116080P207 Polyester: 0.1 pf *5%, 50 VDCW. (Used in G4
only).

C34 19A116080P108 Polyester: 0.15 pf +10%, 50 VDCW, (Used in G4
only).

52

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
c35 19A116080P104 Polyester: 0.033 pf +10%, 50 VDCW. (Used in G4 R7 3R152P104J Composition: 100,000 ohms 5%, 1/4 w. R62 8R152P332J Composition: 3300 ohms £5%, 1/4 w.
only). RS 3R152P682J Composition: 6800 ohms +5%, 1,4 w. R63 3R152P102K gimggii;gion: 1000 ohms *10%, 1/4 w, (Used in
C36 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim :
to Mallory Type TT. R9 3R152P511J Composition: 510 ohms *5%, 1/4 w. R64 3R152P101K Composition: 100 ohms +10%, 1/4 w.
c37 5496267P10 Tantalum: 22 pf $£20%, 15 VDCW; sim to Sprague R10 3R152P221K Composition: 220 ohms *10%, 1/4 w, ition-:
Type 150D. R11 3R152P272K Composition: 2700 ohms *10%, 1/4 w. 222 321zzz:::z Z::Z:::i:: :;120:ei::: iiz:, 1j: -
c38 194116080P9 Polyester: 0.22 pf +20%, 50 VDCW. . 3R152P9115 Composition: 910 ohms 5%, 1/4 w ' : ’ ] W
c39 19A116080P103 Polyester: 0.022 pf +10%, 50 VDCW. (Used in G4 - : RG7 SR152P223K Composition: 22,000 ohms +10%, 1/4 w.
only). R13 3R152P221K Composition: 220 ohms +10%, 1/4 w. R68 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
C40 194116080P107 l;giye);ster: 0.1 pf #10%, 50 VDCW. (Used in G4 R14 3R152P102K Composition: 1000 ohms +10%, 1/4 w. R69 3R152P202K Composition: 2000 ohms +10%, 1/4 w,
v :.113 3R152P203J Composition: 20,000 ohms +5%, 1/4 w. R70 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
_______ DIODES AND RECTIFIERS — - — = — = — R16 R71 3R152P101J Composition: 100 ohms #5%, 1/4 w.
CR2 19A115250P1 Silicon. R17 3R152P330K Composition: 33 ohms *10%, 1/4 w.
hras R19 3R152P183K Composition: 18,000 ohms #10%, 14w. || | |} """~~~ =-°-- TRANSFORMERS - - - - - - = -
CR7 19A115250P1 Silicon, R22 3R152P134J Composition: 0.13 megohm 5%, 1/4 w. b 194116736P1 3}.\210 §Seg{mssﬁ(1)5;° 6000 Hz,
thru Sec 1: 15 ohms *15%
CR10 R23 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. Sec 2: 15 ohms 115%:
CR11 4037822P2 Silicon. R24 3R152P681J Composition: 680 ohms *5%, 1/4 w.
and R25 3R152P682J Composition: 6800 ohms +5%, 1/4 w. A N Ht VOLTAGE REGULATORS - - - - ~ =~ -
CR13 194115250P1 Silicon. R26 3R152P122K Composition: 1200 ohms +10%, 1/4 w. VR1 19A116325P4 Silicon, Zener; sim to Type 1N5349,
8324 R27 3R152P242J Composition: 2400 ohms *5%, /4 w. | | | | _o___..__._ MISCELLANEQUS - = = = = = —= = =
_______ JACKS AND RECEPTACLES - - =~ = = = — R28 3R152P332K Composition: 3300 ohms +10%, 1/4 w. 19A121252P1 Heat sink. (Used with Q10).
irl.d 4033513P4 Contact, electrical: sim to Bead Chain L93-3. R29 3R152P152K Composition: 1500 ohms +10%, 1/4 w. 4036555P1 Insulator, disc., (Used with Q10),
J2 R30 3R152P103K Composition: 10,000 ohms *10%, 1/4 w. 4029006P3 Retainer strap: sim to Tinnerman C5426-014-24,
__________ INDUCTORS - = — — - = — = = R31 3R152P163J Composition: 16,000 ohms 5%, 1/4 w. (Used with Q10).
L1 194115690P3 Coil, RF: 880 mh *#5%, sim to Artted AC7083. R32 3R152P392J Composition: 3900 ohms 5%, 1/4 w.
(Used in G4 only),
R33 3R152P122J Composition: 1200 ohms *5%, 1/4 w.
___________ PLUGS ~ = = = = = = = = = R34 3R152P750J Composition: 75 ohms *5%, 1/4 w.
P6 (Part of printed board 19D416641P1), R35 3R152P621J Composition: 620 ohms *5%, 1/4 w.
R36 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
—————————— TRANSISTORS = -~ = = = = = = = R37 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
Q1 19A115889P1 Silicon, NPN; sim to Type 2N2712.
R38 19B209358P107 Variable, carbon film: approx 75 to 25,000 ohms
Q2 19A116774P1 Silicon, NPN; sim to Type 2N5210. +10%, 0.25 w; sim to CTS Type X-201.
gx:;d R39 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
Q4 19A115889P1 Silicon, NPN; sim to Type 2N2712. R40 3R152P301J Composition: 300 ohms *5%, 1/4 w.
Q6 19A116774P1 Silicon, NPN; sim to Type 2N5210. R41 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
Q7 19A115889P1 Silicon, NPN; sim to Type 2N2712. R42 3R152P331K Composition: 330 ohms *10%, 1/4 w.
Q8 19A115768P1 Silicon, PNP; sim to Type 2N3702. R43 3R152P104K Composition: 0.10 megohm +10%, 1/4 w.
Q9 19A115889P1 Silicon, NPN; sim to Type 2N2712. R44 3R152P623J Composition: 62,000 ohms #5%, 1/4 w.
Q1o 19A115300P1 Silicon, NPN; sim to Type 2N3053. R45 3R152P202K Composition: 2000 ohms *10%, 1/4 w.
Q11 194115889P1 Silicon, NPN; sim to Type 2N2712, R46 3R152P153K Composition: 15,000 ohms 110%, 1/4 w.
Q12 194115552P1 Silicon, NPN; sim to Type 2N2714. R47 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
Q13 19A116774P1 Silicon, NPN; sim to Type 2N5210. R48 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
Q14 19A115889P1 Silicon, NPN; sim to Type 2N2712. R49 3R152P333K Composition: 33,000 ohms *+10%, 1/4 w.
ar 750
Q18 19A115768P1 Silicon, PNP; sim to Type 2N3702. RS1 3R152P102K Composition: 1000 ohms +10%, 1/4 w.
S‘IS R52 3R152P510J Composition: 51 ohms *5%, 1/4 w,
Q20 194115889P1 Silicon, NPN; sim to Type 2N2712. RS53 3R152p222K Composition: 2200 ohms *10%, 1/4 w.
82;“ R54 3R152P394K Composition: 0.39 megohm *10%, 1/4 w.
__________ RESISTORS — = = = = = = = = R55 3R152P121K Composition: 120 ohms +10%, 1/4 w.
Rl 3R152P913J Composition: 91,000 ohms #5%, 1/4 w. R56 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
R2 3R152P333K Composition: 33,000 ohms *+10%, 1/4 w. R57 3R152P242J Composition: 2400 ohms *5%, 1/4 w,
R3 19B209358P105 Variable, carbon film: approx 75 to 5000 ohms R58 19B209358P105 Variable, carbon film: approx 75 to 5000 ohms
*10%, 0.25 w; sim to CTS Type X-201. +10%, 0.25 w; sim to CTS Type X-201.
R4 3R152P302J Composition: 3000 ohms 5%, 1/4 w. R59 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
RS 3R152P103K Composition: 10,000 ohms *10%, 1/4 w. R60 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
R6 19C314256P24532 Metal film: 45,300 ohms %1%, 1/4 w. R61 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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AMPLIFIERS LINE DRIVER
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PARTS LIST
LBI-4509A
REMOTE/REPEAT AUDIO BOARD
19D416667G2
———————————————— CAPACITORS = = = = = = = = -

Cc1 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.

c2 19A4116080P9 Polyester: 0.22 pf *+20%, 50 VDCW.

Cc3 19A116080P111 Polyester: 0.47 pf *10%, 50 VDCW.

c4 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

cs5 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

ceé 5496267P14 Tantalum: 15 pf £20%, 20 VDCW; sim to Sprague
Type 150D.

c7 5494481P111 Ceramic disc: 1000 pf 120%, 1000 VDCW; sim to
RMC Type JF Discap.

cs8 5496267P1 Tantalum: 6.8 pf £20%, 6 VDCW; sim to Sprague
Type 150D,

co 19A116080P10 Polyester: 0.33 uf +20%, 50 VDCW.

c1o 19A116080P9 Polyester: 0,22 pf +20%, 50 VDCW.

Cll 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

c12 5496267P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague
Type 150D,

C13 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

Cl4 5496267P12 Tantalum: 150 pf *20%, 15 VDCW; sim to Sprague
Type 150D,

C15 19A116080P3 Polyester: 0.022 puf +20%, 50 VDCW,

Cl6 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.

Cc17 19A116080P105 Polyester: 0,047 pf +10%, 50 VDCW.

Cc18 5496267P1 Tantalum: 6.8 puf +20%, 6 VDCW; sim to Sprague
Type 150D.

C19 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

c20 7489162P111 Silver mica: 22 pf *#10%, 500 VDCW; sim to
Electro Motive Type DM-15.

c21 4029003P104 Silver mica: 680 pf +10%, 500 VDCW; sim to
Electro Motive Type DM-20.

c22 5496267P17 Tantalum: 1.0 pf *20%, 35 VDCW; sim to Sprague
Type 150D,

c23 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

Cc24 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

c25 5496267P2 Tantalum: 47 pf *20%, 6 VDCW; sim to Sprague
Type 150D,

C26 19A116080P10 Polyester: 0,33 pf *20%, 50 VDCW.

and

c27

c28 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to

and RMC Type JF Discap.

Cc29

C36 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

Cc37 5496267P10 Tantalum: 22 pf +20%, 15 VDCW; sim to Sprague
Type 150D.

€38 19A116080P9 Polyester: 0.22 pf £20%, 50 VDCW,
——————— DIODES AND RECTIFIERS - ~ - - = - =

CR1 19A115250P1 Silicon,

thru

CR10

CR1l 4037822P2 Silicon.

and

CR12

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
CR13 19A115250P1 Silicon, R25 3R152P682J Composition: 6800 ohms 5%, 1/4 w.
é;(]iA R26 3R152P122K Composition: 1200 ohms *10%, i/4 W,
_______ JACKS AND RECEPTACLES = = = = = = = R27 3R152P242J Composition: 2400 ohms 5%, 1/4 w.
Ji 4033513P4 Contact, electrical: sim to Bead Chain L93-3. R28 3R152P332K Composition: 3300 ohms +10%, 1/4 w.
and R29 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
___________ PLUGS = = = = = = = = = = R30 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
P6 (Part of printed board 19D416641P1). R31 3R152P163J Composition: 16,000 ohms *5%, 1/4 w.
R32 3R152P392J Composition: 3900 ohms #5%, 1/4 w.
__________ TRANSISTORS = - - = = = = = = R33 3R152P122J Composition: 1200 ohms +5%, 1/4 w.
a 194115889P1 Silicon, NPN; sim to Type 2N2712. R34 3R152P750J Composition: 75 ohms 5%, 1/4 w.
21211:1 1oat167T4RL Stlicon, NPN; sim to Type 2N5210. R35 3R152P621J Composition: 620 ohms #5%, 1/4 w.
@ R36 3R152P103K Composition: 10,000 ohms #10%, 1/4 w.
Q4 19A115889P1 Silicon, NPN; sim to Type 2N2712. ;;g
@ 10411576821 Silicon, PNP; sim to Type 2N3702. R38 19B209358P107 Variable, carbon film: approx 75 to 25,000 ohms
Q6 19A116774P1 Silicon, NPN; sim to Type 2N5210. $10%, 0.25 w; sim to CTS Type X-201.
Q7 19A115889P1 Silicon, NPN; sim to Type 2N2712. R39 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
Q8 19A4115768P1 Silicon, PNP; sim to Type 2N3702. R40 3R152P301J Composition: 300 ohms 5%, 1/4 w.
Q9 19A115889P1 Silicon, NPN; sim to Type 2N2712. R41 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
Q10 19A115300P1 Silicon, NPN; sim to Type 2N3053. R42 3R152P331K Composition: 330 ohms *10%, 1/4 w.
Qll 19A115889P1 Silicon, NPN; sim to Type 2N2712. R43 3R152P104K Composition: 0,10 megohm +10%, 1/4 w.
Q12 19A4115552P1 Silicon, NPN; sim to Type 2N2714. R44 3R152P623J Composition: 62,000 ohms +5%, 1/4 w,
Q13 19A116774P1 Silicon, NPN; sim to Type 2N5210. R45 3R152P202K Composition: 2000 ohms +10%, 1/4 w.
Q14 19A115889P1 Silicon, NPN; sim to Type 2N2712. R46 3R152P153K Composition: 15,000 ohms +10%, 1/4 w.
'gi\;‘u R47 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
Qs 19A115768P1 Silicon, PNP; sim to Type 2N3702. R48 3R152P222K Composition: 2200 ohms +10%, 1/4 w.
;:{g ::g 3R152P333K Composition: 33,000 ohms +10%, 1/4 w.
Q20 19A115889P1 Silicon, NPN; sim to Type 2N2712. R50
5121;\1 R51 3R152P102K Composition: 1000 ohms +10%, 1/4 w.
__________ RESISTORS = = = = = = = = = R52 3R152P510J Composition: 51 ohms +5%, 1/4 w.
Rl 3R152P913J Composition: 91,000 ohms *5%, 1/4 w. R53 3R152P222K Composition: 2200 ohms +10%, 1/4 w,
R2 3R152P333K Composition: 33,000 ohms +10%, 1/4 w. RS4 3R152P394K Composition: 0.39 megohm +10%, 1/4 w.
R3 19B209358P105 Variable, carbon film: approx 75 to 5000 ohms R55 3R152P121K Composition: 120 ohms +10%, 1/4 w.
+10%, 0.25 w; sim to CTS Type X-201. R56 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
R4 3Rr152P302J Composition: 3000 ohms *5%, 1/4 w. RS7 3R152P242J Composition: 2400 ohms 5%, 1/4 w.
RS 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. R58 19B209358P105 Variable, carbon film: approx 75 to 5000 ohms
R6 19C314256P24532 | Metal film: 45,300 ohms 1%, 1/4 w. +10%, 0.25 w; sim to CTS Type X-201.
R7 3R152P104J Composition: 100,000 ohms +5%, 1/4 w. R59 3R152P102K Composition: 1000 ohms *10%, 1/4 w.
RS 3R152P6825 Composition: 6800 ohms 5%, 1/4 w. R60 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
RO 3R152P511J Composition: 510 chms $5%, 1/4 w. R61 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
RIO 3R152P221K Composition: 220 ohms +10%, 1/4 w. R62 3R152P332J Composition: 3300 ohms +5%, 1/4 w.
R11 3R152P272K Composition: 2700 ohms +10%, 1/4 w. R64 3R152P101K Composition: 100 ohms £10%, 1/4 w.
R12 3R152P911F Composition: 910 ohms +5%, 1/4 w. R65 3R152P104K Composition: 0.10 megohm *10%, 1/4 w.
R13 3R152P221K Composition: 220 ohms +10%, 1/4 w. R66 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R14 3R152P102K Composition: 1000 ohms +10%, 1/4 w. R67 3R152P223K Composition: 22,000 ohms *10%, 1/4 w.
R15 3R152P203J Composition: 20,000 ohms +5%, 1/4 w. R69 3R152P202K Composition: 2000 ohms +10%, 1/4 w.
;lllg R70 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
R17 3R152P330K Composition: 33 ohms +10%, 1/4 w. R71 3R152P101J Composition: 100 ohms +5%, 1/4 w.
R18 19B209358P103 g?z%?béeé :?r!sut;: iélgs ;5::0;_3(5)11.:0 1000 ohmws | | | | __________ TRANSFORMERS - — — — — — —
R19 3R152P183K Composition: 18,000 ohms *10%, 1/4 w. ™ 19411673671 g:gio ggeg;ms:;ggS;? 6000 Bz,
R20 3R152P5127 Composition: 5100 ohms #5%, 1/4 w. See 3. 15 ohms ﬂg%»
R21 3R152P332J Composition: 3300 ohms 5%, 1/4 w.
R22 3R152P1347 Composition: 0.13 megohm #5%, 1/4w. || | |- =-==-=--- VOLTAGE REGULATORS - =~ - - - - -
R23 3R152P1037 Composition: 10,000 ohms *5%, 1/4 w. VR1 19A116325p4 Silicon, Zener; sim to Type 1N5349.
R24 3R152P681J Composition: 680 ohms 5%, 1/4w. | MISCELLANEOUS — ~ = — — — — = —
19A121252P1 Heat sink. (Used with Ql10),
4036555P1 Insulator, disc. (Used with Q10).
4029006P3 Retainer strap: sim to Tinnerman C5426-014-24.

(Used with Q10).
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NOTE:
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LBI-4490

PARTS LIST
LBI-4508A
REPEATER AUDIO BOARD
19D416667G1

SYMBOL GE PART NO. DESCRIPTION
---------- CAPACITORS - = -= = = = = - =

c1 19A116080P7 Polyester: 0,1 pf +20%, 50 VDCW,

c2 19A116080P9 Polyester: 0,22 pf +20%, 50 VDCW.

Cc3 19A116080P111 Polyester: 0.47 puf +10%, 50 VDCW,

c4 19A115680P7 Electrolytic: 100 puf +150% -10%, 15 VDC¥; sim
to Mallory Type TT.

Cc5 5494481P111 Ceramic disc: 1000 pf 120%, 1000 VDCW; sim to
REC Type JF Discap.

cé 5496267P14 Tantalum: 15 puf £20%, 20 VDCW; sim to Sprague
Type 150D.

c7 5494481P111 Ceramic dise: 1000 pf #20%, 1000 VDCW; sim to
RMC Type JF Discap.

c8 5496267P1 Tantalum: 6.8 uf *20%, 6 VDCW; sim to Sprague
Type 150D.

c9 19A116080P10 Polyester: 0,33 uf +20%, 50 VDCW,

C13 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

c23 1941156 80P7 Electrolytic: 100 pf +150% ~10%, 15 VDCW; sim
to Mallory Type TT.

c27 19A116080P10 Polyester: 0.33 uf +20%, 50 VDCW.

c28 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

C36 19A115680P7 Electrolytic: 100 puf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

C37 5496267P10 Tantalum: 22 pf +20%, 15 VDCW; sim to Sprague
Type 150D.
------- DIODES AND RECTIFIERS ~ - - — — - =

CR1 19A115250P1 Silicon.

CR6 19A115250P1 Silicon.

CR13 19A115250P1 Silicon.

and

CR14
——————————— PLUGS - = - = = = = = = = -

P6 (Part of printed board 18D416641P1).
—————————— TRANSISTORS ~ - = = = = = = -

Q1L 19A115889P1 Silicon, NPN; sim to Type 2N2712,

Q2 19A116774P1 Silicon, NPN; sim to Type 2N5210.

and

Q3

Q4 19A115889P1 Silicon, NPN; sim to Type 2N2712,

Q5 19A115768P1 Silicon, PNP; sim to Type 2N3702,

Q9 19A115889P1 Silicon, NPN; sim to Type 2N2712,

Qls 19A4115768P1 Silicon, PNP; sim to Type 2N3702,

Q21 19A115889P1 Silicon, NPN; sim to Type 2N2712,
---------- RESISTORS - - - — =~ -~ = - -

Rl 3R152P913J Composition: 91,000 ohms 5%, 1/4 w,

R2 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.

R3 198209358P1G5 vVariable, carbon film: approx 75 to 5000 ohms
+10%, 0.25 w; sim to CTS Type X-201.

R4 3R152P302J Composition: 3000 ohms +5%, 1/4 w.

RS 3R152P103K Composition: 10,000 ohms t10%, 1/4 w.

SYMBOL | GE PART NO. DESCRIPTION

R6 19C314256P24532 Metal film: 45,300 ohms *1%, 1/4 w.
R7 3R152P104J Composition: 100,000 ohms +5%, 1/4 w.
R8 3R152P682J Composition: 6800 ohms 5%, 1/4 w.
R9 3R152P511J Composition: 510 chms 5%, 1/4 w.
R10 3R152P221K Composition: 220 ohms +10%, 1/4 w.
R11 3R152P272K Composition: 2700 ohms *10%, 1/4 w.
R12 3R152P911J Composition: 910 ohms +5%, 1/4 w.

R13 3R152P221K Composition: 220 ohms +10%, 1/4 w,
R14 3R152P102K Composition: 1000 ohms *10%, 1/4 w,
R15 3R152P203J Composition: 20,000 ohms *5%, 1/¢ w.
als

R17 3R152P330K Composition: 33 ohms +10%, 1/4 w.
R20 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
R21 3R152P332J Composition: 3300 ohms 5%, 1/4 w,
R28 3R152P332K Composition: 3300 ohms *10%, 1/4 w,
R29 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
R36 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
R52 3R152P510J Composition: 51 ohms $5%, 1/4 w.

R60 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
R64 3R152P101K Composition: 100 ohms *10%, 1/4 w.
R65 3R152P104K Composition: 0.10 megohm 110%, 1/4 w.
R66 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R68 3R152P102K Composition: 1000 ohms +10%, 1/4 w.
R69 3R152P202K Composition: 2000 ohms +10%, 1/4 w.
R70 3R152P512J Composition: 5100 ohms 5%, 1/4 w.
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*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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LBI-4490

NOTES:

1. JUMPER FROM H| TO H4 PRESENT
IN GROUP | ONLY.

2_JUMPER FROM H! TO H2 AND H3 TO
H4 PRESENT IN GROUP 2 ONLY.

[FOR OPERATION WITH NO TIMER
ACTION REMOVE JUMPER
BETWEEN HI AND H4 AND ADD
JUMPER FROM Hi TO H5.

MOD TO
GP.

[FOR OPERATION WITH DROP OUT
DELAY TIME ONLY REMOVE
JUMPER FROM HI TO H2 8 H3 TO

MOD To |H4 8 ADD JUMPER FROM HI TO H4.

GR2 FOR OPERATION WITH 3 MINUTE

TIMER ONLY, REMOVE JUMPER
FROM H3 TOH4 & ADD JUMPER
|[FROM H3 TO HS5.

MOD TO
ALL
GROUP

—FOR SHARED REPEATER, REMOVE
JUMPER BETWEEN H7 & H8.

3. PRESENT IN RCVR VOTING APPLICA-
TIONS ONLY.

4. VOLTAGE READINGS MADE WITH NO
SIGNAL APPLIED.

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

ALL RESISTORS ARE_1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1. 000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALLES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MLLIHENRYS OR H= HENRYS.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
1904166756G -
19D416675G2 A

SCHEMATIC DIAGRAM

REPEATER CONTROL BOARD
19D416675Gl & G2
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LBI-4490
PARTS LIST

LBI-4498A

REPEATER CONTROL BOARD
19D416675G1l, G2

R15 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
and
R16
R17 3R152P511J Composition: 510 ohms 5%, 1/4 w. (Used in G2
only).
R18 3R152P684J Composition: 0.68 megohm +5%, 1/4 w., (Used in
G2 only).
R19 19B209358P108 Variable, carbon film: approx 100 to 50,000 chms
+10%, 0.25 w; sim to CTS Type X-201. (Used in
G2 only).
R20 3R152P303J Composition: 30,000 ohms #5%, 1/4 w. (Used in G2
only).
R21 3R152P103K Composition: 10,000 ohms *¥10%, 1/4 w. (Used in
G2 only).
R22 3R152P332K Composition: 3300 ohms *10%, 1/4 w. (Used in
G2 only).
R23 3R152P103K Composition: 10,000 ohms *10%, 1/4 w. (Used in
G2 only).
R24 3R152P203K Composition: 20,000 ohms +10%, 1/4 w. (Used in
G2 only),
R25 3R152P301J Composition: 300 ohms *5%, 1/4 w. (Used in G2
only).
R26 3R152P332K Composition: 3300 ohms +10%, 1/4 w. (Used in
G2 only).
R50 3R152P102J Composition: 1000 ohms 5%, 1/4 w.
---------- SWITCHES - = = = = = = =~ = =
S1 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp
VDC or 3 amps VAC at 125 v; sim to Switchcraft
46206L,
-------- VOLTAGE REGULATORS - - - - - - - -
VR1 4036887P1 Silicon, Zener. (Used in G2 only).
—————————— MISCELLANEQUS - - = = = = = =
4036555P1 Insulator, washer: nylon. (Used with Q2).
4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
440, (Secures S1),
19B201074P204 Tap screw: No, 4-40 x 1/4. (Secures S51).

---------- CAPACITORS = = = ~ = = = = =
c2 19A115680P7 Electrolytic: 100 pf +150% ~10%, 15 VDCW; sim
to Mallory Type TT.
c3 19A115680P9 Electrolytic: 120 pf +150% -~10%, 26 VDCW; sim

to Mallory Type TT. (Used in G2 only},
C4 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT. (Used in G2 only).
C5 5494481P111 Ceramic disc: 1000 pf #20%, 1000 VDCW; sim to
RMC Type JF Discap. (Used in G2 only).
——————— DIODES AND RECTIFIERS - - - - - - -
CR1 19A115250P1 Silicon.
thru
CR4
CRS 19A129291P1 Diode, light emitting: red.
——————————— PLUGS ~ - = = = = = = = =~
P7 (Part of printed board 19D416654P1).
—————————— TRANSISTORS = ~ - - - = - - =
Ql 19A115768P1 Silicon, PNP; sim to Type 2N3702.
Q2 19A115300P1 Silicon, NPN; sim to Type 2N3053.
Q3 19A115889P1 Silicon, NPN; sim to Type 2N2712.
thru
Q5
Q6 194115768P1 Silicon, PNP; sim to Type 2N3702.
Q7 194115768P1 Silicon, PNP; sim to Type 2N3702. (Used in
G2 only).
Q8 19A115889P1 Silicon, NPN; sim to Type 2N2712, (Used in
G2 only).
Q9 19A115768P1 Silicon, PNP; sim to Type 2N3702, (Used in
G2 only).
QLO* 19A116774P1 Silicon, NPN; sim to Type 2N5210,
Earlier than REV A:
19A115889P1 Silicon, NPN; sim to Type 2N2712. (Used in
G2 only).
Qll 19A115889P1 Silicon, NPN; sim to Type 2N2712. (Used in
G2 only).
Q12 19A115768P1 Silicon, PNP; sim to Type 2N3702. (Used in
G2 only).
---------- RESISTORS - - ~ = - = = - =
R1 3R152P512J Composition: 5100 ohms +5%, 1/4 w.
R2 3R152P222K Composition: 2200 ohms %10%, 1/4 w.
R3 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
RS 3R152P471K Composition: 470 ohms £10%, 1/4 w.
R6 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R7 3R152P103K Composition: 10,000 ohms 110%, 1/4 w.
R8 3R152P182K Composition: 1800 ohms +10%, 1/4 w.
R9 3R152P101K Composition: 100 ohms %10%, 1/4 w.
R10 3R152P222K Composition: 2200 ohms 110%, 1/4 w.
R11 19B209358P108 Variable, carbon film: approx 100 to 50,000 ohms
+10%, 0.25 w; sim to CTS Type X-201.
R12 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R13 3R152P103K Composition: 10,000 ohms £10%, 1/4 w.
R14 3R152P203J Composition: 20,000 ohms 5%, 1/4 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PRODUCTION CHANGES

Changes 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 pre-
vious revisions, Refer to the Parts List for descriptions of parts af-
fected by these revisions.

REV. A - To make sure the limit timer will time out
when the limit timer adjust (R19) is fully
clockwise. Changed Q10.
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LBI-4490

NOTES

I. JUMPER FROM HI TO H4 PRESENT
IN GROUP3 ONLY.

2_JUMPER FROM Hi TO H2 AND H3 TO
H4 PRESENT IN GROUP 4 ONLY.

FOR OPERATION WITH NO TIMER
MOD TO |ACTION REMOVE JUMPER
GP.3 |BETWEEN HI AND H4 AND ADD
JUMPER FROM HI TO HS

FOR OPERATION WITH DROP OUT
DELAY TIME ONLY REMOVE
JUMPER FROM H| TO H2 & H3 TO
MOD To |H4 & ADD JUMPER FROM HI TO H4

4
GP FOR OPERATION WITH 3 MINUTE
TIMER ONLY, REMOVE JUMPER
FROM H3 TO'H4 & ADD JUMPER
FROM H3 TO H5

MOD TO [:FOR SHARED REPEATER,REMOVE

AL
GROUP JUMPER BETWEEN H7 & H8

3. PRESENT IN RCVR VOTING APPLICA-
TIONS ONLY.

4. VOLTAGE READINGS MADE WITH NO
SIGNAL APPLIED.

N ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OMMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES-
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19D 41667563 -
19D416675G4 A

SCHEMATIC DIAGRAM
REPEATER CONTROL BOARD

19D416675G3 & G4
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LBI-4490
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PARTS LIST

LBI-4499A

REPEATER CONTROL BOARD
19D416675G3, G4

SYMBOL GE PART NO. DESCRIPTION
—————————— CAPACITORS = ~ ~ =~ = ~ = = =

c2 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

c3 19A115680P9 Electrolytic: 120 pf +150% -10%, 26 VDCW; sim
to Mallory Type TT. (Used in G4 only).

Cc4 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT. (Used in G4 only).

Cc5 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap. (Used in G4 only).

ce 5496267P10 Tantalum: 22 pf *20%, 15 VDCW; sim to Sprague
Type 150D,

c7 19A116080P10 Polyester: 0.33 pf +20%, 50 VDCW.

cs 19C300075P47001G | Polyester: 47,000 pf *+2%, 100 VDCW; sim to
GE Type 61F.

c9 19C300075P10001G | Polyester: 10,000 pf *+2%, 100 VDCW; sim to
GE Type 61F.

C10 19C300075P10002G | Polyester: 100,000 pf *2%, 100 VDCW; sim to
GE Type 61F.

Cl1 19C300075P47001G | Polyester: 47,000 pf *+2%, 100 VDCW; sim to
GE Type 61F.

C12 549626 7P10 Tantalum: 22 pf +20%, 15 VDCW; sim to Sprague
Type 150D.

C13 19C300075P47001G | Polyester: 47,000 pf *+2%, 100 VDCW; sim to

and GE Type 61F.

Cl4

C15 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.

Cl6 19A116080P10 Polyester: 0.33 pf %20%, 50 VDCW.

C17 19C300075P47001G | Polyester: 47,000 pf *2%, 100 VDCW; sim to
GE Type 61F,
——————— DIODES AND RECTIFIERS - - « = = = =~

CR1 19A115250P1 Silicon,

thru

CR4

CRS 19A129291P1 Diode, light emitting: red.
----------- PLUGS -~ = = = = = = = - =

P7 (Part of printed board 19D416654P1).
---------- TRANSISTORS - =~ - = = = - — -

Q 19A115768P1 Silicon, PNP; sim to Type 2N3702.

Q2 19A115300P1 Silicon, NPN; sim to Type 2N3053.

Q3 19A115889P1 Silicon, NPN; sim to Type 2N2712,

thru

Q5

Q6 19A115768P1 Silicon, PNP; sim to Type 2N3702.

Q7 19A115768P1 Silicon, PNP; sim to Type 2N3702, (Used in
G4 only).

Q8 19A115889P1 Silicon, NPN; sim to Type 2N2712., (Used in
G4 only).

Q9 19A115768P1 Silicon, PNP; sim to Type 2N3702, (Used in
G4 only).

QLO* 19A116774P1 Silicon, NPN; sim to Type 2N5210,
Earlier than REV A:

19A115889P1 Silicon, NPN; sim to Type 2N2712. (Used in

G4 only).

Q11 19A115889P1 Silicon, NPN; sim to Type 2N2712., (Used in
G4 onlys.

Q12 19A115768P1 Silicon, PNP; sim to Type 2N3702. (Used in G4
only).

Q13 19A115889P1 Silicon, NPN; sim to Type 2N2712.

Ql4 19A116774P1 Silicon, NPN; sim to Type 2N5210.

*COMPONENTS ADDED, DELETED OR CHANGED

BY PRODUCTION CHANGES

Qls 19A115768P1 Silicon, PNP; sim to Type 2N3702. R44 19B209113P1 Variable, wirewound: 250 ohms *20%, 2.5 w; sim
to CTS Series 110.
Q16 19A116774P1 Silicon, NPN; sim to Type 2N5210.
R45 19A116278P257 Metal film: 3830 ohms *2%, 1/2 w.
Q17 19A115768P1 Silicén, PNP; sim to Type 2N3702.
R46 3R152P103J Composition: 10,000 ohms #5%, 1/4 w.
Q18 19A116774P1 Silicon, NPN; sim to Type 2N5210.
R47 19A116278P317 Metal film: 14,700 okms *2%, 1/2 w.
and
—————————— RESISTORS - =~ -~ = = — — = - R48
R1 3R152P512J Composition: 5100 ohms 5%, 1/4 w. R49 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
and
R2 3R152P222K Composition: 2200 ohms *+10%, 1/4 w. RS0
R3 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
—————————— SWITCHES ~ = = = = = = = = =
RS 3R152P471K Composition: 470 ohms +10%, 1/4 w.
s1 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp
R6 3R152P202J Composition: 2000 ohms #5%, 1/4 w. ngogf. 3 amps VAC at 125 v; sim to Switchcraft
R7 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
RS 3R152P182K Composition: 1800 ohms *10%, 1/4w. | |} |--=-=--- VOLTAGE REGULATORS - - ~ ~ - - - -
RS 3R152P101K Composition: 100 ohms *10%, 1/4 w. VR1 4036887P1 Silicon, Zener. (Used in G4 only).
R10 3R152P222K Composition: 2200 ohms #10%, 1/4 w.
---------- MISCELLANEOUS = = =~ = = = = =
R1l 19B209358P108 Variable, carbon film: ox 100 to 50,000 ohms
+10%, 0.25 w? sxi‘m to crsag!;;e x—zol.o ’ o 4036555P1 Insulator, washer: nylon. (Used with Q2).
R12 3R152P202J Composition: 2000 ohms 5%, 1/4 w. 4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
’ 440, (Secures S1).
R13 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1).
R14 3R152P203J Composition: 20,000 ohms 5%, 1/4 w.
R15 3R152P202J Composition: 2000 ohms #5%, 1/4 w.
and
R16
R17 3R152P511J Composition: 510 ohms #5%, 1/4 w, (Used in G4
only).
R18 3R152P684J Composition: 0.68 megohm 5%, 1/4 w. (Used in
G4 only).
R19 19B209358P108 Variable, carbon film: approx 100 to 50,000 ohms
+10%, 0.25 w; sim to CTS Type X-201. (Used in
G4 only),
R20 3R152P303J Composition: 30,000 ohms *5%, 1/4 w. (Used in
G4 only).
R21 3R152P103K Composition: 10,000 ohms *10%, 1/4 w. (Used in
G4 only).
R22 3R152P332K Composition: 3300 ohms *10%, 1/4 w. (Used in
G4 only).
R23 3R152P103K Composition: 10,000 ohms #10%, 1/4 w. (Used in
G4 only),
R24 3R152P203K Composition: 20,000 ohms +10%, 1/4 w. (Used in
G4 only).
R25 3R152P301J Composition: 300 ohms +5%, 1/4 w, (Used in G4
only).
R26 3R152P332K Composition: 3300 ohms *10%, 1/4 w, (Used in
G4 only).
R27 3R152P203K Composition: 20,000 ohms +10%, 1/4 w.
and
R28
R29 3R152P242J Composition: 2400 ohms *5%, 1/4 w,
R30 19A116278P325 Metal film: 17,800 ohms *2%, 1/2 w.
and
R31
R32 19A116278P293 Metal film: 9090 ohms *2%, 1/2 w,
R33 3R152P511J Composition: 510 ohms *5%, 1/4 w.
R34 19A116278P333 Metal film: 21,500 ohms +2%, 1/2 w.
R35 19A116278P317 Metal film: 14,700 ohms *2%, 1/2 w,
R36 19A116278P253 Metal film: 3480 ohms +2%, 1/2 w,
R37 19A116278P221 Metal film: 1620 ohms 2%, 1/2 w.
R38 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
R39 19A4116278P201 Metal film: 1000 ohms *2%, 1/2 w.
R40 3R152P751J Composition: 750 ohms #5%, 1/4 w.
R41 19A116278P233 Metal film: 2150 ohms *2%, 1/2 w.
R42 19A116278P412 Metal film: 130,000 ohms +2%, 1/2 w.
R43 19A116278P419 Metal film: 154,000 ohms #2%, 1/2 w.,

PRODUCTION CHANGES

Changes 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 pre-
vious revisions. Refer to the Parts List for descriptions of parts af-
fected by these revisions,

REV. A - To make sure the limit timer will time out
when the limit timer adjust (R19) is fully

clockwise. Changed Ql0.
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NOTES:

I. JUMPER FROM HI TO H4 PRESENT
IN GROUPS ONLY.

2_JUMPER FROM H| TO H2 AND H3 TO
H4 PRESENT IN GROUP 6 ONLY.

FOR OPERATION WITH NO TIMER
MOD TO | ACTION REMOVE JUMPER
GP.5 BETWEEN HI AND H4 AND ADD
JUMPER FROM HI TO H5.

MOD TO

FOR OPERATION WITH DROP OUT

DELAY TIME ONLY REMOVE

JUMPER FROM HI TO H2 & H3 TO

MOD To |H4 & ADD JUMPER FROM HI TO H4.

GP 6

FOR OPERATION WITH 3 MINUTE

TIMER ONLY, REMOVE JUMPER
FROM H3 TOH4 & ADD JUMPER

FROM H3 TO HS.

FOR SHARED REPEATER,REMOVE

GROUP JUMPER BETWEEN H7 & H8.

3. PRESENT IN RCVR VOTING APPLICA-

4_ VOLTAGE READINGS MADE WITH NO
SIGNAL APPLIED.

IN ORDER TO
PERFORMANCE ,

RETAIN RATED EQUIPMENT
REPLACEMENT OF ANY

SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

(19R621844, Rev. 4)

ALL RESISTORS ARE_1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS «
CAPACITOR VALUES IN PICOFARADS (EQUAL

TO MICROMICROFARADS) UNLESS FOLLOWED

BY UF= MICROFARADS. INDUCTANCE VALUES

IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19D416675G5 -
19D416675G6 A

SCHEMATIC DIAGRAM

REPEATER CONTROL BOARD
19D416675G5 & G6
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LBI-4490 PARTS LIST
LBI-4500A
REPEATER CONTROL BOARD
19D416675G5, G6
SYMBOL [ GE PART NO. DESCRIPTION
—————————— CAPACITORS ~ = = = = = = - -
c2 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.
c3 19A115680P9 Electrolytie: 120 pf +150% ~10%, 26 VDCW; sim
to Mallory Type TT. (Used in G6 only).
C4 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT. (Used in G6 only).
c5 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap. (Used in G6 only).
c6 5496267P10 Tantalum: 22 pf *#20%, 15 VDCW; sim to Sprague
Type 150D,
c7 19A116080P10 Polyester: 0,33 pf +20%, 50 VDCW.
Cc8 19C300075P47001G | Polyester: 47,000 pf +2%, 100 VDCW; sim to
GE Type 61F.
c9 19C300075P10001G | Polyester: 10,000 pf +2%, 100 VDCW; sim to
GE Type 61F,.
C10 19C300075P10002G | Polyester: 100,000 pf +2%, 100 VDCW; sim to
GE Type 61F.
Cl1 19C300075P47001G | Polyester: 47,000 pf +2%, 100 VDCW; sim to
GE Type 61F.
Cl12 5496267P10 Tantalum: 22 pf +£20%, 15 VDCW; sim to Sprague
Type 150D,
C13 19C300075P47001G | Polyester: 47,000 pf +2%, 100 VDCW; sim to
and GE Type 61F.
Cl4
Cl15 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW,
Cié 19A116080P10 Polyester: 0.33 pf *20%, 50 VDCW.
C17 19C300075P47001G | Polyester: 47,000 pf 2%, 100 VDCW; sim to
GE Type 61F.
——————— DIODES AND RECTIFIERS - - - - - - ~
CR1 19A115250P1 Silicon.
thru
CRr4
CR5 19A129291P1 Diode, light emitting: red.
CR6 19A115250P1 Silicon,
thru
CR9
——————————— PLUGS = ~ = = = = = =« - -
P7 (Part of printed board 19D416654P1).
——————————— TRANSISTORS - = = = = = = = =
Q1 19A115768P1 Silicon, PNP; sim to Type 2N3702.
Q2 19A115300P1 Silicon, NPN; sim to Type 2N3053.
Q3 19A115889P1 Silicon, NPN; sim to Type 2N2712,
thru
Q5
Q6 19A115768P1 Silicon, PNP; sim to Type 2N3702.
Q7 19A115768P1 Silicon, PNP; sim to Type 2N3702. (Used in
G6 only).
Q8 19A115889P1 Silicon, NPN; sim to Type 2N2712, (Used in
G6 only).
Q9 19A115768P1 Silicon, PNP; sim to Type 2N3702. (Used in
G6 only).
QL0* 19A116774P1 Silicon, NPN; sim to Type 2N5210.
Earlier than REV A:
19A115889P1 Silicon, NPN; sim to Type 2N2712. (Used in
G6 only).
Qll 19A115889P1 Silicon, NPN; sim to Type 2N2712. (Used in
G6 only).
Q12 19A115768P1 Silicon, PNP; sim to Type 2N3702. (Used in
G6 only).

**COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
Q13 19A115889P1 Silicon, NPN; sim to Type 2N2712. R40 3R152P751J Composition: 750 ohms *5%, 1/4 w.
Q4 19A116774P1 Silicon, NPN; sim to Type 2N5210, R41 194116278P233 Metal film: 2150 ohms 2%, 1/2 w.
Q15 19A115768P1 Silicon, DNP; sim to Type 2N3702. R42 19A116278P412 Metal film: 130,000 ohms #2%, 1/2 w.
Q16 104116774P1 Silicon, NPN; sim to Type 2N5210. R43 194116278P419 Metal film: 154,000 ohms £2%, 1/2 w.
QL7 19A115768P1 Silicon, PNP; sim to Type 2N3702. R44 19B209113P1 Variable, wirewound: 250 ohms +20%, 2.5 w; sim
’ ! to CTS Series 110.
18 19A116774P1 Silicon, NPN; sim to T 2N5210,
Q itieon, st ype R45 10A116278P257 Metal film: 3830 ohms 2%, 1/2 w.
19 19A115889P1 Silico: NPN; sim to T, 2N2712,
Rl reens ype R46 3R152P103J Composition: 10,000 ohms #5%, 1/4 w.
23
Q R47 19A116278P317 Metal film: 14,700 ohms *2%, 1/2 w.
—————————— RESISTORS - - = = = = = =~ — and
R48
Rl 3R152P512J Composition: 5100 ohms #5 1/4 w.
mposition i %y 14w R49 3R152P102J Composition: 1000 ohms 5%, 1/4 w.
R2 3R152P222K Composition: 2200 ohms +10%, 1/4 w. ;'s‘g
R3 3R152P103K Composition: 10,000 ohi *10%, 1/4 w.
omposition ;000 ohms £10%, 1/4 w R51 3R152P393K Composition: 39,000 ohms +10%, 1/4 w.
RS 3R152P471K Composition: 470 ohms *10 1/4 w.
P " m %, 174w R52 3R152P474J Composition: 0.47 megohm *5%, 1/4 w.
R6 3R152P202J C ition: 200 +5% B
R omposition 0 ohms £5%, 1/4 w R53 3R152P103K Composition: 10,000 ohms *+10%, 1/4 w.
R7 3R152P103K Ci iti : 10 * .
R omposition ,000 ohms +10%, 1/4 w RS54 3R152P223F Composition: 22,000 ohms +5%, 1/4 w.
R8 3R152P182K C ition: 1800 oh 110 4w,
omposition: 1800 ohms £10%, 1/4 w R55 3R152P103K Composition: 10,000 ohms £10%, 1/4 w.
R9 3R152P101K Com ition: 100 oh +109 .
position: 100 ohms £10%, 1/4 w R56 3R152P223K Composition: 22,000 ohms +10%, 1/4 w.
R10 3R152P222K Composition: 2200 ohms +10%, 1/4 w. ;g‘;‘
R11 19B209358P108 Variable, carbon film: ox 100 to 50,000 ohms
tlg%, 0.25 Wf sim to crsa¥§;e X-201. ! onm R58 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
R12 3R152P202J Composition: 2000 ohms #5%, 1/4 w. R59 3R152P223K Composition: 22,000 ohms *10%, 1/4 w.
R13 3R152P103K Composition: 10,000 ohms #10%, 1/4 w. R60 3R152P393K Composition: 39,000 ohms *10%, 1/4 w.
R14 3R152P203J Composition: 20,000 oh +5%, 1/4 w,
posita ’ e N [ N U SWITCHES - - = = = = = =~ - =
R15 3R152P202J Composition: 2000 ohms #5 1/4 w.
and ® %, 14w S1 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp
R16 VDC or 3 amps VAC at 125 v; sim to Switchcraft
46206L,
R17 3R152P511J Composition: 510 ohms 5%, 1/4 w. (Used in G6
only).
A VOLTAGE REGULATORS - - ~ - — = - -
R18 3R152P684J Composition: 0.68 megohm +5%, 1/4 w. \ i
6 only). egohm 5%, 1/4 w. (Used in VRL 4036887P1 Silicon, Zemer, (Used in G6 only).
R19 19B209358P108 Variable, carbon film: approx 100 to 50,000 ohms
£10%, 0.25 w; sim to CIS Type X-201, (Udea in | | | e eee------ MISCELLANEQUS - - - - - - - -
G6 only).
v 4036555P1 Insulator, washer: nylon. (Used with Q2).
R20 3R152P303J Composition: 30,000 +5 .
G6 gnly)‘ " ’ ohms R, 14w (Used in 4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
440, (Secures S1).
R21 3R152P103K Composition: 10 + i
6 ontyy " ,000 ohms £i0%, 1/4 w. (Used in 198201074204 Tap screw: No. 4-40 x 1/4, (Secures S1).
R22 3R152P332K Composition: 3300 ohms *10%, 1/4 w. (Used in
G6 only).
R23 3R152P103K Composition: 10,000 ohms *10%, 1/4 w, (Used in
G6 only).
R24 3R152P203K Composition: 20,000 ohms *10%, 1/4 w. {Used in
G6 only).
R25 3R152P301J Composition: 300 ohms 5%, 1/4 w, (Used in G6
only).
R26 3R152P332K Composition: 3300 ohms *10%, 1/4 w. (Used in
G6 only).
R27 3R152P203K Composition: 20,000 ohms *10%, 1/4 w.
and
R28
R29 3R152P242J Composition: 2400 ohms *5%, 1/4 w.
R30 19A116278P325 Metal film: 17,800 ohms 12%, 1/2 w.
and
R31
R32 19A116278P293 Metal film: 9090 ohms *2%, 1/2 w.
R33 3R152P511J Composition: 510 ohms 5%, 1/4 w.
R34 19A116278P333 Metal film: 21,500 ohms 2%, 1/2 w.
R35 19A116278P317 Metal film: 14,700 ohms *2%, 1/2 w,
R36 19A116278P253 Metal film: 3480 ohms *2%, 1/2 w.
R37 19A116278P221 Metal film: 1620 ohms $2%, 1/2 w.
R38 3R152P103K Composition: 10,000 ohms $10%, 1/4 w.
R39 19A116278P201 Metal film: 1000 chms *2%, 1/2 w,

PRODUCTION CHANGES

Changes 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 pre-
vious revisions. Refer to the Parts List for descriptions of parts af-
fected by these revisions.

REV. A - To make sure the limit timer will time out
when the limit timer adjust (R19) is fully

clockwise, Changed Ql0.
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LBI-4490

PARTS LIST
LBI-4497A
SECUR-IT TONE BOARD
19D416728G1

SYMBOL GE PART NO. DESCRIPTION
—————————— CAPACITORS - = = = = = = = =

Cc1 5496267P12 Tantalum: 150 pf +20%, 15 VDCW; sim to Sprague
Type 150D,

c2 5496267P14 Tantalum: 15 pf *20%, 20 VDCW; sim to Sprague
Type 150D.

c3 19A116080P4 Polyester: 0.033 pf *20%, 50 VDCW.

c4 5496267P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

CS 19A116738P3 Polystyrene: 10,000 ohms pf £2,5%, 33 VDCW;
sim to Mial Series 617.

c6 549626 7P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague
Type 150D,

c8 5496267P17 Tantalum: 1,0 uf %20%, 35 VDCW; sim to Sprague

and Type 150D.

c9

Cl2 5496267P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

Cc13 5496267P9 Tantalum: 3.3 pf +20%, 15 VDCW; sim to Sprague
Type 150D.

Cl4 5496267P17 Tantalum: 1.0 puf +£20%, 35 VDCW; sim to Sprague
Type - 150D.

Cc15 5496267P10 Tantalum: 22 pf +£20%, 15 VDCW; sim to Sprague
Type 150D.

Cl6 5496267P17 Tantalum: 1.0 pf *20%, 35 VDCW; sim to Sprague

thru Type 150D.

Cl9

c20 5496267P18 Tantalum: 6.8 pf *20%, 35 VDCW; sim to Sprague

and Type 150D.

c21

c22 5496267P24 Tantalum: 0.1 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

c23 5496267P17 Tantalum: 1.0 pf 1£20%, 35 VDCW; sim to Sprague
Type 150D.

c24 5496267P12 Tantalum: 150 pf *20%, 15 VDCW; sim to Sprague
Type 150D.

c25 5496267P26 Tantalum: 0,22 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

C26 5496267P18 Tantalum: 6.8 pf *20%, 35 VDCW; sim to Sprague
Type 150D.

c27 5496267P17 Tantalum: 1.0 pf +20%, 35 VDCW; sim to Sprague
Type 150D,

c28 5496267P413 Tantalum: 2.2 pf +5%, 20 VDCW; sim to Sprague
Type 150D.

Cc29 7489162P39 Silver mica: 330 pf +5%, 500 VDCW; sim to
Electro Motive Type DM-15.

C30 5496267P17 Tantalum: 1,0 pf *20%, 35 VDCW; sim to Sprague
Type 150D,

Cc31 5496267P9 Tantalum: 3.3 pf £20%, 15 VDCW; sim to Sprague
Type 150D,

C35 7489162pP27 Silver mica: 100 pf 5%, 500 VDCW; sim to
Electro Motive Type DM-15.

Cc36 5496267P12 Tantalum: 150 pf +20%, 15 VDCW; sim to Sprague
Type 150D.

c37 7489162P27 Silver mica: 100 pf 5%, 500 VDCW; sim to

and Electro Motive Type DM-15.

C38

€39 19B209475P1 Ceramic: 1000 pf *1%, 100 VDCW; temp coef

and 0 +30 PPM; sim to Erie 8121-M100 COG-102F.

C40

c41 7489162P39 Silver mica: 330 pf +5%, 500 VDCW; sim to
Electro Motive Type DM-15.

c42 5496267P10 Tantalum: 22 pf £20%, 15 VDCW; sim to Sprague
Type 150D.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION

Cc43 5496267p24 Tantai.vgm: 0.1 pf *20%, 35 VDCW; sim to Sprague R23 3R152P512J Composition: 5100 ohms *5%, 1/4 w. R77 19C314256P31471 Metal film: 1470 ohms 1%, 1/2 w.

Type 0D. and
R24 R78 19C314256P36811 Metal film: 6810 obms +1%, 1/2 w.
C44 5496267P17 Tantalum: 1.0 pf £20%, 35 VDCW; sim to Sprague
Type 150D, . R25 3R152P203J Composition: 20,000 ohms +5%, 1/4 w. R79 19C314256P35622 Metal film: 56,200 ohms *1%, 1/2 w.
and and
C45 5496267P10 Tantalum: 22 uf *20%, 15 VDCW; sim to Sprague R26 R8O
Type 150D.
R27 3R152P202F Composition: 2000 ohms +5%, 1/4 w, R81 19C314256P34221 Metal film: 4220 ohms *1%, 1/2 w.
——————— DIODES AND RECTIFIERS - -~ - - - - R28 3R152P512J Composition: 5100 ohms 5%, 1/4 w. R82 19A116793P2612 Metal film: 2612 ohms +1%, 1/4 w.
and
CR4 19A115250P1 Silicon. R29 3R152P204J Composition: 0,20 megohm *5%, 1/4 w. R83
thru
CR13 R30 3R152P202J Composition: 2000 ohms 5%, 1/4 w. R84 19A116793P4422 Metal film: 4422 ohms *1%, 1/4 w.
CR14 4037822P1 Silicon. R31 3R152P512J Composition: 5100 ohms *5%, 1/4 w. R85 19A116559P102 Variable, cermet: 5000 ohms *20%, .5 w; sim to
: CTS Series 360.
R32 3R152P472J Composition: 4700 ohms 5%, 1/4 w.
__________ INDUCTORS = - = = = = — ~ - R86 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R33 3R152P102J Composition: 1000 ohms *5%, 1/4 w,
L1 19B205354G6 Coil. R87 3R152P431J Composition: 430 ohms 5%, 1/4 w.
R34 3R152P512J Composition: 5100 ohms 5%, 1/4 w.
R88 3R152P301J Composition: 300 ohms 15%, 1/4 w.
___________ PLUGS — = = = = = = = = = R35 3R152P153J Composition: 15,000 ohms +5%, 1/4 w,
RS89 19C314256P36191 Metal film: 6190 ohms *1%, 1/2 w.
P8 (Part of printed board 19D416727P1). R36 3R152P202J Composition: 2000 ohms *5%, 1/4 w.
ROO 3R152P512J Composition: 5100 ohms *5%, 1/4 w.
R37 3R152P512J Composition: 5100 ohms 5%, 1/4 w.
___________ TRANSISTORS ~ = = = = = = = — ROl 3R152P203J Composition: 20,000 ohms 5%, 1/4 w.
R38 3R152P511J Composition: 510 ohms *5%, 1/4 w.
Ql 19A115889P1 Silicon, NPN; sim to Type 2N2712. R92 3R152P683J Composition: 68,000 ohms +5%, 1/4 w.
thru R39 3R152P104J Composition: 0.10 megohm *5%, 1/4 w.
Q3 R93 3R152P104J Composition: 0.10 megohm *5%, 1/4 w.
R40 3R152P472J Composition: 4700 ohms #5%, 1/4 w. and
Q4 19A116774P1 Silicon, NPN; sim to Type 2N5210. R94
and R4l 3R152P203J Composition: 20,000 ohms 15%, 1/4 w.
Q5 R95 3R152P303J Composition: 30,000 ohms 5%, 1/4 w.
R42 3R152P102J Composition: 1000 ohms +5%, 1/4 w.
Q6 194115889P1 Silicon, NPN; sim to Type 2N2712, ;2‘; R96 3R152P332J Composition: 3300 ohms *5%, 1/4 w.
thru
Q13 R97 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.
R44 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
Q14 19A116774P1 Silicon, NPN; sim to Type 2N5210.
R45 3R152P242J Composition: 2400 ohms *5%, /4w,  }V ¢ === =-=---- TEST POINTS =~ = = = = = = = = =
Q15 19A115889P1 Silicon, NPN; sim to Type 2N2712,
thru R46 3R152P622J Composition: 6200 ohms +5%, 1/4 w. TP1 19B211379P1 Spring (Test Point).
QL7 y thru
R47 3R152P273J Composition: 27,000 ohms 5%, 1/4 w. TP9
Q18 19A116774P1 Silicon, NPN; sim to Type 2N5210.
R48 3R152P124J Composition: 0,12 megohm #5%, 14w, |V |} |- ====~- INTEGRATED CIRCUITS -~ - - - - — -
Q19 19A115889P1 Silicon, NPN; sim to Type 2N2712, L.
thru R49 3R152P102J Composition: 1000 ohms *5%, 1/4 w. ul 19A115913P9 Digital, Triple 3-Input Gate; sim to Fairchild
22 DTL 962.
Q R50 3R152P511J Composition: 510 ohms +5%, 1/4 w,

23 19A116118P1 Silicon, NPN. v2 19A115913P7 Digital ad 2-Input Gate; sim to Fairchild
Q ’ R51 3R152P513J Composition: 51,000 ohms *5%, 1/4 w. M‘E 946: A v i
Q24 19A116774P1 Silicon, NPN; sim to Type 2N5210. .

’ R52 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. u3 19D416710G1 Integrated Circuit Hybrid Amplifier.

25 194115889P1 Silicon, NPN; sim to T 2N2712,
ghru P ype R53 3R152P101J Composition: 100 ohms 15%, 1/4 w.

77 [ s [ I [ R R VOLTAGE REGULATORS - - — = — - =
Q: R54 3R152P202J Composition: 2000 ohms 5%, 1/4 w.

29 19A115934P3 N channel, field effect; sim to T 2N3819, VR1 4036887P6 Silicon, Zener.

Q ) e ype R55 3R152P104J Composition: 0.10 megohm *5%, 1/4 w. ’
__________ RESISTORS — - = — = — = = = R56 3R152P203J Composition: 20,000 ohms *5%, 1/4 w. - - ===~ = = ~ - MISCELLANEOUS - - = = = = = =
R1 3R152P3907 Composition: 39 ohms 5%, 1/4 w. R57 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. 19A116023P1 Insulator, plate. (Used with Q23).

R2 3R152P472] Composition: 4700 ohms 5%, 1/4 w. R58 3R152P512J Composition: 5100 ohms *5%, 1/4 w. 19A116022P1 Insulator, bushing, (Used with Q23).

R3 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. RS9 3R152P182J Composition: 1800 ohms +5%, 1/4 w. 19B201074P204 Tap screw: No, 4-40 x 1/4, (Secures L1),
R4 3R152P203J Composition: 20,000 ohms #5%, 1/4 w. R60 3R152P512J Composition: 5100 ohms 5%, 1/4 w.

R5 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. o 3R152P562J Composition: 5600 ohms *5%, 1/4 w.

R6 3R152P272J Composition: 2700 ohms 5%, 1/4 w. R62

R7 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. R63 3R152P104J Composition: 0.10 megohm 5%, 1/4 w.

R8 3R152P242J Composition: 2400 ohms 15%, 1/4 w. R64 3R152P511J Composition: 510 ohms *5%, 1/4 w,

RO 3R152P913J Composition: 91,000 ohms 5%, 1/4 w. R65 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

R10 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. R66 3R152P512J Composition: 5100 ohms 5%, 1/4 w.

R11 3R152P51 27 Composition: 5100 ohms 5%, 1/4 w. R67 3R152P200J Composition: 20 ohms *5%, 1/4 w.

R13 3R152P132J Composition: 1300 ohms 5%, 1/4 w. R68 3R152P103J Composition: 10,000 ohms #5%, 1/4 w.

R14 3R152P822J Composition: 8200 ohms 5%, 1/4 w. R69 3R152P101J Composition: 100 ohms +5%, 1/4 w.
R15 3R152P5137 Composition: 51,000 ohms *5%, 1/4 w. R70 19C314256P39092 Metal film: 90,900 ohms *1%, 1/2 w.
R16 3R152P202J Composition: 2000 ohms 5%, 1/4 w. R71 19C314256P35112 Metal film: 51,100 ohms 1%, 1/2 w,

R19 3R152P202J Composition: 2000 ohms 5%, 1/4 w. R72 19C314256P31472 Metal film: 14,700 ohms *1%, 1/2 w,

R20 3R152P822J Composition: 8200 ohms 5%, 1/4 w. R73 19C314256P36192 Metal film: 61,900 ohms *1%, 1/2 w.

R21 3R152P513J Composition: 51,000 ohms 5%, 1/4 w. R74 19C314256P32152 Metal film: 21,500 ohms #1%, 1/2 w.

R22 3R152P202J Composition: 2000 ohms +5%, 1/4 w. :Zg 19C314256P31782 Metal film: 17,800 ohms 1%, 1/2 w.

R76

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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PARTS LIST
LBI-4504
TRANSMITTER CONTROL BOARD
19D416660G1

SYMBOL | GE PART NO. DESCRIPTION
—————————— CAPACITORS -~ - = =« = = =« = =

Cl 19A116738P4 Polystyrene: 13,000 pf 12,5%, 33 VDCW; sim to
Mial Series 617,

c2 19A116080P10 Polyester: 0.33 pf +20%, 50 VDCW,

c7 19A116738P2 Polystyrene: 6800 pf *2,5%, 33 YDCW; sim to
Mial Series 617.

cs8 5496267P19 Tantalum: 22 uf +20%, 35 VDCW; sim to Sprague
Type 150D.

c9 194116738P3 Polystyrene: 10,000 pf *2.5%, 33 VDCW; sim to
Mial Series 617,

C10 19A116738P2 Polystyrene: 6800 pf £2.5%, 33 VDCW; sim to

and Mial Series 617,

Cl1

Cc12 5496267P19 Tantalum: 22 pf +20%, 35 VDCW; sim to Sprague
Type 150D,

€13 19A116738P3 Polystyrene: 10,000 pf +2,5%, 33 YDCW; sim to
Mial Series 617,

Cl4 19A116738P2 Polystyrene: 6800 pf #2,5%, 33 VDCW; sim to
Mial Series 617,

Cl6 5496267pP2 Tantalum: 47 pf +20%, 6 VDCW; sim to Sprague
Type 150D.

C17 5494481P111 Ceramic dise: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.
------- DIODES AND RECTIFIERS - - - - = - —

CR1 194115250P1 Silicon.

CR11 19A129291P1 Diode, light emitting: red.

CR12 4037822P1 Silicon.
—————————— INDUCTORS = ~ = = = -~ - — —

Ll 19B205354G6 Coil,

L4 19B205354G5 Coil.

L5 19B205354G4 Coil.

L6 19B205354G5 Coil,

and

L7

L8 19B205354G4 Coil.

L9 19B205354G5 Coil.
——————————— PLUGS ~ - = = - « - - - -

P9 (Part of printed wiring board 19D416625P1).
—————————— TRANSISTORS - - ~ = - - = -

Qi 19A115889P1 Siliecon, NPN; sim to Type 2N2712.

and

Q2

Q3 19A115300P3 Silicon, NPN; sim to Type 2N3053.

Q15 19A116774P1 Silicon, NPN; sim to Type 2N5210,
—————————— RESISTORS - - = = = = = = =

Rl 3R152P473J Composition: 47,000 ohms 5%, 1/4 w.

R2 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.

R3 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

R4 3R152P101J Composition: 100 ohms 15%, 1/4 w.

RS 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.

SYMBOL | GE PART NO. DESCRIPTION

R6 3R152P202J Composition: 2000 ohms 5%, 1/4 w.

R7 3R152P511J Composition: 510 ohms 15%, 1/4 w.

R27 3R152P202J Composition: 2000 ohms +5%, 1/4 w.

R26

R34 3R152P152J Composition: 1500 ohms +5%, 1/4 w.

R35 3R152P202J Composition: 2000 ohms +5%, 1/4 w.

R36 3R152P102J Composition: 1000 ohms +5%, 1/4 w,

R38 3R152P203J Composition: 20,000 ohms +5%, 1/4 w.
—————————— SWITCHES ~ - = = — — — — — —

s2 19B209261P17 Slide: 2 poles, 3 positions, .5 amp
VDC or 3 amp VAC at 125 v; sim to Switchcraft
46313TDH.
————————— TEST POINTS - - = = = = « = =

TP1 19B211379P1 Spring (Test Point).

thru

TP3

TP5 19B211379P1 Spring (Test Point).
------- INTEGRATED CIRCUITS - ~ - - - - -

Ul 19A115913P7 Digital, Quad 2- Input Gate; sim to Fairchild
DIL 946,

U3 19A1159813P7 Digital, Quad 2- Input Gate; sim to Fairchild
DTL 946.
---------- MISCELLANEQUS - - - - -~ - -

4036555P1 Insulator, disc, (Used with Q3).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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PARTS LIST

LBI-4505A

TRANSMITTER CONTROL BOARD
19D416660G2

---------- CAPACITORS - = = = = = — ~ =

Cl 19A116738P4 Polystyrene: 13,000 pf *2,5%, 33 VDCW; sim to
Mial Series 617,

c2 194116080P10 Polyester: 0,33 pf 120%, 50 VDCW.

c3 19A116738P5 Polystyrene: 14,000 pf +2.5%, 33 VDCW; sim to
Mial Series 617,

c4 19A116080P10 Polyester: 0.33 pf *20%, 50 VDCW,

c7 19A116738P2 Polystyrene: 6800 pf %2,5%, 33 VDCW; sim to
Mial Series 617.

cs 5496267P19 Tantalum: 22 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

co 194A116738P3 Polystyrene: 10,000 pf *2,5%, 33 VDCW; sim to
Mial Series 617.

Cl0 19A116738P2 Polystyrene: 6800 pf +2,5%, 33 VDCW; sim to

and Mial Series 617.

c11

Cl2 5496267P19 Tantalum: 22 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

C13 19A116738P3 Polystyrene: 10,000 pf *2.5%, 33 VDCW; sim to
Mial Series 617.

Cl4 19A116738P2 Polystyrene: 6800 pf +2.5%, 33 VDCW; sim to
Mial Series 617.

Cl5 194A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.

Cci6 5496267P2 Tantalum: 47 pf £20%, 6 VDCW; sim to Sprague
Type 150D.

c17 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
——————— DIODES AND RECTIFIERS -~ -~ - - = - =

CR1 19A115250P1 Silicon,

thru

CR3

CR6 19A115250P1 Silicon.

CRB 19A115250P1 Silicon.

CR9 194129291P1 Diode, light emitting: red.

CR11 19A129291P1 Diode, light emitting: red.

CR12 4037822P1 Silicon.

CR13 19A115250P1 Silicon.

and

CR14
—————————— INDUCTORS - — = - = = ~ = =

L1 19B205354G6 Coil,

and

L2

L4 19B205354G5 Coil.

L5 19B205354G4 Coil.

L6 19B205354G5 Coil.

and

L7

L8 19B205354G4 Coil,

L9 19B205354G5 Coil
——————————— PLUGS - - = = = - = = — -

P9 (Part of printed wiring board 19D416625P1).
---------- TRANSISTORS - = = - = ~ = -

QL 194115889P1 Silicon, NPN; sim to Type 2N2712,

and

Q2

Q3 19A115300P3 Silicon, NPN; sim to Type 2N3053.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION

Q4 19A115889P1 Silicon, NPN; sim to Type 2N2712.

Q5 19A115852P1 Silicon, PNP; sim to Type 2N3906.

Q6 19A115889P1 Silicon, NPN; sim to Type 2N2712,

thru

Q8

Q9 19A115852P1 Silicon, PNP; sim to Type 2N3906,

Q13 19A115768P1 Silicon, PNP; sim to Type 2N3702.

Q14 19A115889P1 Silicon, NPN; sim to Type 2N2712,

Q15 19A116774P1 Silicon, NPN; sim to Type 2N5210,
—————————— RESISTORS - ~ - = = = = = =

Rl 3R152P473J Composition: 47,000 ohms *5%, 1/4 w.

R2 3R152P913J Composition: 91,000 ohms *5%, 1/4 w.

R3 3R152P103J Composition: 10,000 chms *5%, 1/4 w,

R4 3R152P101J Composition: 100 ohms *5%, 1/4 w.

RS 3R152P103J Composition: 10,000 ohms #5%, 1/4 w,

R6 3R152P202J Composition: 2000 obms +5%, 1/4 w.

R7 3R152P511J Composition: 510 ohms *5%, 1/4 w.

R8 3R152P133J Composition: 13,000 ohms *5%, 1/4 w.

RO 3R152P302J Composition: 3000 ohms 5%, 1/4 w,

R10 3R152P102F Composition: 1000 ohms #5%, 1/4 w,

R11 3R152P222J Composition: 2200 ohms *5%, 1/4 w.

R12 3R152P682J Composition: 6800 ohms +5%, 1/4 w,

ws

R14 3R152P102J Composition: 1000 ohms 5%, 1/4 w.

R15 3R152P433J Composition: 43,000 ohms 5%, 1/4 w.

R16 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.

R17 3R152P103J Composition: 2000 ohms +5%, 1/4 w,

R18 3R152P302J Composition: 3000 ohms +5%, 1/4 w.

R19 3R152p2227 Composition: 2200 ohms #5%, 1/4 w.

R20 3R152P102J Composition: 1000 ohms *5%, 1/4 w,

R27 3R152P202J Composition: 2000 ohms 5%, 1/4 w,

R2s

R29 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.

R30 3R152P104J Composition: 0.10 megohm *5%, 1/4 w.

R31 3R152P103J Composition: 10,000 ohms +5%, 1/4 w. \

R32 3R152P104J Composition: 0.10 megohm #5%, 1/4 w.

R33 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.

R34 3R152P152J Composition: 1500 ohms *5%, 1/4 w.

R35 3R152P202J Composition: 2000 ohms +5%, 1/4 w,

R36 3R152P102J Composition: 1000 chms *5%, 1/4 w,

R38 3R152P203J Composition: 20,000 ohms *5%, 1/4 w.
---------- SWITCHES - - - - -~ -~ - = - -

51 19B209261P8 Slide: DPDT, 2 poles, 2 positions, .5 amp VDC
or 3 amps VAC at 125 v; sim to Switchcraft
46206L.

52 19B209261P17 Slide: 2 poles, 3 positions, .5 amp VDC or
3 amp VAC at 125 v; sim to Switchcraft 46313TDH.
————————— TEST POINTS = - = = = = = = =

TP1 19B211379P1 Spring (Test Point).

thru

TP6
——————— INTEGRATED CIRCUITS - - - - - - -

Ul 19A115913p7 Digitzl, Quad 2- Input Gate; sim to Fairchild

thru DTL 946,

u3
---------- MISCELLANEQUS ~ - - =~ -« - -

4036555P1 Insulator, disc. (Used with Q3),

-
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PARTS LIST
LBI-4506A
TRANSMITTER CONTROL BOARD
19D416660G3

SYMBOL | GE PART NO. DESCRIPTION
---------- CAPACITORS - - -~ - - - - - =

Cl 19A116738P4 Polystyrene: 13,000 pf +2.5%, 33 VDCW; sim to
Mial Series 617.

c2 194116080P10 Polyester: 0.33 uf *20%, 50 VDCW,

c3 19A116738P5 Polystyrene: 14,000 pf *2.5%, 33 VDCW; sim to
Nial Series 617.

c4 19A116080P10 Polyester: 0.33 uf +20%, 50 VDCW.

c5 19A116738P13 Polystyrene: 11,000 pf *2.5%, 33 VDCW; sim to
Mial Series 617.

cé 194116080P10 Polyester: 0.33 pf +£20%, 50 VDCW,

c7 19A116738P2 Polystyrene: 6800 pf +2.5%, 33 VDCW; sim to
Nial Series 617.

cs 5496267P19 Tantalum: 22 pf +20%, 35 VDCW; sim to Sprague
Type 150D.

c9 19A116738P3 Polystyrene: 10,000 pf +2,5%, 33 VDCW; sim to
Mial Series 617.

Cl0 19A116738P2 Polystyrene: 6800 pf +2,5%, 33 VDCW; sim to

and Mial Series 617.

Cl1

cl2 5496267P19 Tantalum: 22 pf +£20%, 35 VDCW; sim to Sprague
Type 150D.

C1i3 19A116738P3 Polystyrene: 10,000 pf +2.5%, 33 VDCW; sim to
Mial Series 617.

Cl4 19A4116738P2 Polystyrene: 6800 pf +2,5%, 33 VDCW; sim to
Mial Series 617.

C15 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.

Clé 5496267P2 Tantalum: 47 uf *¥20%, 6 VDCW; sim to Sprague
Type 150D.

Cc17 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.
——————— DIODES AND RECTIFIERS - - - - - - -

CR1 19A115250P1 Silicon.

thru

CR4

CR6 194115250P1 8ilicon.

thru

CR8

CR9 194129291P1 Diode, light emitting: red,

thru

CRl11

CR12 4037822P1 Silicon.

CR13 19A115250P1 Silicon.

and

CR14
---------- INDUCTORS - « ~ - - - = - -

Ll 19B205354G6 Coil,

thru

L3

14 19B205354G5 Coil,

L5 19B205354G4 Coil.

L6 19B205354G5 Coil,

and

L7

L8 19B205354G4 Coil.

L9 19B205354G5 Coil,
------------ PLUGS — = ~ = = = = = = =

P9 (Part of printed wiring board 19D416625P1),
---------- TRANSISTORS -~ - - - = - — =

Q1 19A115889P1 Silicon, NPN; sim to Type 2N2712,

and

Q2

70

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
Q3 19A115300P3 Silicon, NPN; sim to Type 2N3053. 52 19B209261P17 §1§$§:m§ ap€1§;§ 3:pcs)islintigngv,liégh:::ngngﬁgfaTm.
[+ 19A115889p1 Silicon, NPN; sim to Type 2N2712.
Q5 19A115852p1 Silicon, PNP; sim to Type 23006, | | | | --=--=---- TEST POINTS - - - - = = - = -
ggru 19A115889P1 Silicon, NPN; sim to Type 2N2712. Iﬁiu 19B211379P1 Spring (Test Point).
Q8 TP7
Q9 19A115852P1 Silicon, PNP; sim to Type 2N3806. | | | | -=-==--- INTEGRATED CIRCUITS - - - - - - -
gkllgu 19A115889P1 Silicon, NPN; sim to Type 2N2712. ‘:Xlu-u 19A115913P7 3;51;:‘];, Quad 2- Input Gate; sim to Fairchild
Q2 us
Q13 19A115768P1 Silicon, PNP; sim to Type 23702, | | | -=--=-=--=-~-~ MISCELLANEOUS - - - - - - -
Ql4 194115889P1 Silicon, NPN; sim to Type 2N2712. 4036555P1 Insulator, disc. (Used with Q3).
Q15 19A116774P1 Silicon, NPN; sim to Type 2N5210,
Q16 19A115889P1 Silicon, NPN; sim to Type 2N2712,
—————————— RESISTORS - - = = = = = = =
Rl 3R152P473J Composition: 47,000 ohms *5%, 1/4 w.
R2 3R152P913J Composition: 91,000 ohms +5%, 1/4 w,
R3 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.
R4 3R152P101J Composition: 100 ohms *5%, 1/4 w,
RS 3R152P103J Composition: 10,000 ohms +5%, 1/4 w,
R6 3R152P202J Composition: 2000 ohms *5%, 1/4 w,
R7 3R152P511J Composition: 510 ohms 5%, 1/4 w.
R8 3R152p133J Composition: 13,000 ohms 5%, 1/4 w.
RS 3R152P302J Composition: 3000 ohms 5%, 1/4 w,
R10 3R152P102J Composition: 1000 ohms #5%, 1/4 w.
R11 3R152P222J Composition: 2200 ohms 5%, 1/4 w.
R12 3R152P682J Composition: 6800 ohms 5%, 1/4 w,
RS i
R14 3R152P102J Composition: 1000 ohms #5%, 1/4 w,
R15 3R152P433J Composition: 43,000 ohms +5%, 1/4 w.
R16 3R152P913J Composition: 91,000 ohms #5%, 1/4 w.
R17 3R152P103J Composition: 2000 ohms 5%, 1/4 w.
R18 3R152P302J Composition: 3000 ohms +5%, 1/4 w. y
R19 3R152pP222J Composition: 2200 ohms *5%, 1/4 w.
R20 3R152P102J Composition: 1000 ohms +5%, 1/4 w,
R21 3R152P513J Composition: 51,000 ohms 5%, 1/4 w. '
R22 3R152P913J Composition: 91,000 ohms 5%, 1/4 w. !
R23 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
R24 3R152P133J Composition: 13,000 ohms *5%, 1/4 w.
R2s
R26 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
R27 3R152P202J Composition: 2000 ohms *5%, 1/4 w.
R2s
R29 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
R30 3R152P104J Composition: 0.10 megohm #5%, 1/4 w.
R31 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
R32 3R152P104J Composition: 0.10 megohm 5%, 1/4 w.
R33 3R152P103J Composition: 10,000 ohms #5%, 1/4 w.
R34 3R152p152) Composition: 1500 ohms #5%, 1/4 w.
R35 3R152P202J Composition: 2000 ohms *5%, 1/4 w,
R36 3R152P102J Composition: 1000 ohms +5%, 1/4 w,
R37 3R152P203J Composition: 20,000 ohms 5%, 1/4 w.
R35
---------- SWITCHES - - = - = - — ~ - —
81 19B209261P8 Slide: ©DPDT, 2 poles, 2 positions, .5 amp VDC

or 3 amps VAC at 125 v; sim to Switchcraft

46206L,
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PARTS LIST SYmBoL )
LBI-4507 Qlo 19A115889P1 Silicon, NPN; sim to Type 2N2712.
TRANSMITTER CONTROL BOARD hru
19D416660G4 Q2
Q13 19A115768P1 Silicon, PNP; sim to Type 2N3702.
Ql4 19A115889¢1 Silicon, NPN; sim to Type 2N2712,
Q15 19A116774P1 Silicon, NPN; sim to Type 2N5210.
SYMBOL GE PART NO. DESCRIP‘"ON Q16 19A4115889P1 Silicon, NPN; sim to Type 2N2712.
---------- RESISTORS =« - — — — = « - —
---------- CAPACITORS ~ = = = = ~ = ~ = Rl 3R152P473J Composition: 47,000 ohms #5%, 1/4 w.
Cl 19A116738P4 Polystyrene: 13,000 pf +2.5%, 33 VDCW; sim to R2 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.
Mial Series 617,
R3 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
c2 19A116080P10 Polyester: 0,33 uf +20%, 50 VDCW.
R4 3R152P101J Composition: 100 ohms 5%, 1/4 w. -
c5 19A116738P13 Polystyrene: 11,000 pf *2.5%, 33 VDCV; sim to
RS 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
c6 19A116080P10 Polyester: 0.33 uf +20%, 50 VDCW.
R6 3R152P202J Composition: 2000 ohms *5%, 1/4 w.
c7 19A116738pP2 Polystyrene: 6800 pf +2,5%, 33 VDCW; sim to )
Mial Series 617. R7 3R152P511J Composition: 510 ohms 5%, 1/4 w. -
c8 549626 7P19 ;;ntligg]; 22 pf +20%, 35 VDCW; sim to Sprague R21 3R152P513J Composition: 51,000 ohms 5%, 1/4 w.
pe - .
R22 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.
c9 19A116738P3 Polystyrene: 10,000 pf +2,.5%, 33 VDCW; sim to
Mial Series 617, R23 3R152P103J Compositi~:: 10,000 ohms *5%, 1/4 w.
c1o 19A116738P2 Polystyrene: 6800 pf +2.5%, 33 VDCW; sim to R24 3R152P133J Compositior: 13,000 ohms *5%, 1/4 w.
and Mial Series 617, and
Cl1 R25
c12 549626 7P19 Tlntn}\m: 22 pf +20%, 35 VDCW; sim to Sprague R26 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
Type 150D.
R27 3R152P202J Compos. tion: 2000 ohms #5%, 1/4 w,
C13 19A116738P3 Polystyrene: 10,000 pf *2.5%, 33 VDC¥; sim to and
Mial. Series 617. R28
Cc14 19A116738P2 Polystyrene: 6800 pf +2.5%, 33 VICW; sim to R29 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
Mial Series 617,
R30 3R152P104J Composition: 0.10 megohm 5%, 1/4 w,
C16 5496267P2 Tantalum: 47 puf +20%, 6 VDCW; sim to Sprague
Type -150D. R31 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
c17 5494481P111 Ceramic disc: 1000 pf £20%, 1000 VDCW; sim to R32 3R152P104J Composition: 0.10 megohm #5%, 1/4 w,
RMC Type JF Discap.
R33 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
——————— DIODES AND RECTIFIERS - - - - - - - R34 3R152P1523 Composition: 1500 ohms *5%, 1/4 w.
CR1 19A115250P1 Silicon. R35 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
CR4 19A115250P1 Silicon. R36 3R152P102J Composition: 1000 ohms +5%, 1/4 w.
CR7 19A115250P1 Silicon. R37 3R152P203J Composition: 20,000 ohms 15%, 1/4 w.
thru
R39
CR10 19A129291pP1 Diode, light emitting: red,
T e e SWITCHES - = = = = = = -« — -
CR11
82 19B209261P17 Slide: 2 poles, 3 positions, .5 amp VDC or
CR12 4037822P1 Silicon, 3 amp VAC at 125 v; sim to Svylitchcraft 46313TDH. R
CR13 19A115250P1 Silicon.
ap,a | " deeecoao_-. TEST POINTS - - = = = = ~ « -
CR14
TP1 19B211379P1 Spring (Test Point).
—————————— INDUCTORS — - = = = = = = = thru
. TP3
Ll 19B205354G6 Coil,
_ TP5 19B211379P1 Spring (Test Point).
L3 19B205354G6 Coil.
. TP7 19B211379P1 Spring (Test Point).
14 19B205354G5 Coil.
L5 19B205354G4 Cotr. 0Tt | Jeeea-a INTEGRATED CIRCUITS ~ - - — - — -
L6 19B205354G5 Coil, Ul 19A115913P7 Digital, Quad 2- Input Gate; sim to Fairchild
and DIL 946.
L7
U3 19A115913P7 Digital, Quad 2- Input Gate; sim to Fairchild
L8 19B205354G4 Coil. DTL 946,
L9 19B205354G5 Coil. 3
—————————— MISCELLANEOUS - - - = = - =
----------- PLUGS - - - - - - - - ~ - 4036555P1 Insulator, disc. (Used with Q3).
P9 (Part of printed wiring board 19D416625P1).
—————————— TRANSISTORS - - - - - - = -
Ql 19A115889P1 Silicon, NPN; sim to Type 2N27'"
and
Q2
Q3 19A115300P3 Silicon, NPN; sim to Type 2N3053.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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LBI-4490

PARTS LIST

LBI-4501A

RECEIVER CONTROL BOARD
19D416658G1

SYMBOL | GE PART NO. DESCRIPTION
---------- CAPACITORS -~ - - - = = = - =

C1l 19A116738P6 Polystyrene: 16,000 pf *2.5%, 33 VDCW; sim to
Mial Series 617,

Cc2 19A4116080P10 Polyester: 0.33 pf +£20%, 50 VDCW,

Cc3 19A116738P7 Polystyrene: 17,000 pf $2,5%, 33 VDCW; sim to
Mial Series 617.

Cc4 19A116080P10 Polyester: 0.33 pf +20%, 50 VDCW.

c5 19A116738P9 Polystyrene: 22,000 pf +2.5%, 33 VDCW; sim to

and Mial Series 617,

[}

Cc7 19A116080P10 Plyester: 0.33 pf +20%, 50 VDCW.

c8 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW,

co 19A116080P10 Polyester: 0.33 pf 120%, 50 VDCW.

Cl0 5496267P9 Tantalum: 3.3 pf *20%, 15 VDCW; sim to Sprague
Type 150D.

c11 19A116080P7 Polyester: 0.1 pf $20%, 50 VDCW.

c12 5496267P2 Tantalum: 47 pf *20%, 6 VDCW; sim to Sprague
Type 150D,

€13 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
——————— DIODES AND RECTIFIERS - - - - - - -

CR1 194115250P1 Silicon.

thru

CR2

CR4 19A115250P1 Silicon.

CR7 19A129291P1 Diode, light emitting: red.

thru

CR9

CR13 4037822P1 Silicon.
—————————— INDUCTORS - - - - - = = - - -

Ll 19B205354G6 Coil

thru

L3
———————————— PLUGS - = = = = = = = = =

P11 (Part of printed board 19D416631P1),
—————————— TRANSISTORS - - = = = - - =~

Ql 19A115889P1 8ilicon, NPN; sim to Type 2N2712.

thru

Q3

=7} 19A115852pP1 Silicon, PNP; sim to Type 2N3906.

Q6 19A115889P1 Silicon, NPN; sim to Type 2N2712.

and

Q7

Q8 19A115852P1 Silicon, PNP; sim to Type 2N3906.

Q9 19A115889P1 Silicon, NPN; sim to Type 2N2712.

and

Q10

Ql1 19A115852P1 Silicon, PNP; sim to Type 2N3906.

Q15 19A115889P1 Silicon, NPN; sim to Type 2N2712,

and

Q16
---------- RESISTORS - — = = ~ - = = =

Rl 3R152P363J Composition: 36,000 ohms 15%, 1/4 w.

R2 3R152P913J Composition: 91,000 ohms +5%, 1/4 w.

R3 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.

and

R4

RS 3R152P101J Composition: 100 ohms *5%, 1/4 w.

R6 3R152P202J Composition: 2000 ohms 5%, 1/4 w. ’

R7 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

R9 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

and

R10

R11 3R152P102J Composition: 1000 ohms 5%, 1/4 w.

R12 3R152P363J Composition: 36,000 ohms *5%, 1/4 w.

R13 3R152P913J Composition: 91,000 ohms *5%, 1/4 w.

R14 3R152P103J Composition: 10,000 ohms %5%, 1/4 w.

thru

R17

R1S8 3R152P102J Composition: 1000 ohms +5%, 1/4 w.

R19 3R152P163J Composition: 16,000 ohms +5%, 1/4 w.

R20 3R152P913J Composition: 91,000 ohms *5%, 1/4 w.

R21 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

thru

R24

R25 3R152P102J Composition: 1000 ohms 5%, 1/4 w, .

R30 3R152P622J Composition: 6200 ohms *5%, 1/4 w.

and

R31

R32 3R152P183J Composition: 18,000 ohms #5%, 1/4 w.

R33 3R152P622J Composition: 6200 ohms 5%, 1/4 w.

and

R34

R35 3R152P473J Composition: 47,000 ohms *5%, 1/4 w.
---------- SWITCHES - - = = = = = = - =

S1 19B209261P12 Slide: 2 poles, 3 positions, .5 amp VDC or 3
amps YAC at 125 v; sim to Switchcraft 46313MDR.

82 19B209261P11 Slide: 2 poles, 2 positions, .5 amp VDC or 3
amps VAC at 125 v; sim to Switchcraft 46204MR.
————————— TEST POINTS - - - - - - - - =

TP1 19B211379P1 Spring (Test Point).

thru

TP3
——————— INTEGRATED CIRCUITS - - - - - - - -

Ul 19A115913P7 Digital, Quad 2-Input Gate; sim to Fairchild DTL
946.

u2 19A115913P9 Digital, Triple 3-Input Gate; sim to Fairchild
DTL 962,

U3 19A115913P7 Digital, Quad 2-Input Gate; sim to Fairchild DTL

and 946,

U4

us 19A115913P14 Digital, Hex Inverter; sim to Fairchild DTL 936,
—————————— MISCELLANEOUS - - ~ - - - - -

4032480P1 Nut, sheet spring: sim to Vector Electromic 440.
(Secures S1 and S52).
19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1 and S2),

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

-
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PARTS LIST
LBI-4502A R13 3R152P913J Composition: 91,000 ohms *5%, 1/4 w.
RECEIVER CONTROL BOARD Ri4 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
19D416658G2 thru

R17

R18 3R152P102J Composition: 1000 ohms #5%, 1/4 w.

R26 3R152P203J Composition: 20,000 ohms 5%, 1/4 w.

2p1 ion: . + .
SYMBUL GE PART NO DESCR'PT'ON R27 3R152P104J Composition 0.10 megohm *5%, 1/4 w
R28 3R152P203J Composition: 20,000 ohms *5%, 1/4 w,
R2% 3R152P104J Composition: 0,10 megohm *5%, 1/4 w.
—————————— CAPACITORS - - - - - - - - -
c1 19A116738P6 Polystyrene: 16,000 pf *2.5%, 33 VICW; simte | | | | == === = 2« =« < SWITCHES - = = = ~ ~ = = = =
Mial Series 617.

81 19B209261P12 Slide: 2 poles, 3 positions, ,5 amp VDC or 3
c2 19A116080P10 Polyester: 0.33 puf +20%, 50 VDCW, amps VAC at 125 v; sim to Switchcraft 46313MDR.
c3 19A116738P7 Polystyrene: 17,000 pf %2,5%, 33 VDCW; sim to

Mial Series 617. L | -=-=-=-=-=-=--= TEST POINTS - = = = = = ~ = = -
Cc4 19A116080P10 Polyester: 0.33 puf *20%, 50 VDCW, TP1 19B211379P1 Spring (Test Point).
and
Ci2 5496267P2 Tantalum: 47 uf #20%, 6 VDCW; sim to Sprague TP2
Type 150D,
——————— INTEGRATED CIRCUITS = - = = - - = - *
C13 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RNC Type JF Discap. Ul 19A115913P7 Digital, Quad 2-Input Gate; sim to Fairchild DTL
946,
Cl4 19A116080P5 Polyester: 0.047 uf +20%, 50 VDCW, !
and us 19A115913P14 Digital, Hex Inverter; sim to Fairchild DTL 936,
Cl5
——————— DIODES AND RECTIFIERS - - -~ - - - -
--------- MISCELLANEQUS - - — - = - ~ =
CR1 194115250P1 Silicon.
and 4032480P1 Nut, sheet spring: sim to Vector Electronic 440,
CR2 (Secures S1).
CRS 19A115250P1 Silicon, 19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1),
and
CR6
CR7 19A4129291P1 Diode, light emitting: red.
and
CR8
CR13 4037822P1 Silicon.
—————————— INDUCTORS - = = = = = = - - -
Ll 19B205354G6 Coil.
and
L2
------------ PLUGS - = = = = = = - - =
P11 (Part of printed board 19D416631P1),
---------- TRANSISTORS - - - - - - - -
Q1 194115889P1 Silicon, NPN; sim to Type 2N2712.
thru
Q3
Q4 194115852P1 Silicon, PNP; sim to Type 2N3906.
Q6 19A115889P1 Silicon, NPN; sim to Type 2N2712,
and
Q7
Q8 19A115852P1 3ilicon, PNP; sim to Type 2N3906.
Q12 19A115889P1 Silicon, NPN; sim to Type 2N2712.
and
Q13
—————————— RESISTORS - = = - - - - -~ -
Rl 3R152P363J Composition: 36,000 ohms +5%, 1/4 w.
R2 3R152P913J Composition: 91,000 ohms +5%, 1/4 w, )
R3 3R152P103J Composition: 10,000 ohms 15%, 1/4 w.
and
R4 "
RS 3R152P101J Composition: 100 ohms 5%, 1/4 w. "
R6 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R7 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. -
R9 3R152P103J Composition: 10,000 ohms #5%, 1/4 w.
and
R10
R11 3R152P102J Composition: 1000 ohms 5%, 1/4 w.
R12 3R152P363J Composition: 36,000 ohms 5%, 1/4 w.

6
7 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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G3 2 FREQUENCY RECEIVE
WITH PSLM

Al3 REC # 1

NOTES:

I.JUMPERS SHOWN ON DIAGRAM FOR MASTER
PRO 72 OPERATION.

2_.PIN 7 OF ALL U'S ARE CONNECTED TO GROUND.
3.PIN 14 OF ALL U'S ARE CONNECTED TO +5VDC.

4. ALL VOLTAGE READINGS MEASURED WITH
SECUR-IT TONE UNDETECTED.

REC # 2

REC AUDIO

12vVDC

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS UST FOR THAT PART.

ALL RESISTORS ARE 144 WATT UNLESS
OTHERWISE_SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS F BY
Kel00O OHMS OR MEG+1,000
CAPACITOR VALUES IN_PICOF,

MCROMCROFARADS) UNLESS FOLLOWED
BV UF'= MICROFARADS, INDUCTANCE VALLES

IN MICROHENRYS UNLESS FOLLOWED BY
MH- MLLHENRYS OR HaHENRYS.

RUDUCTION  “HANGE

UCTION 300K SFOTIAN
WiTh “HIS UNIT, FOR
OF CHANGES UNDER

CETrER

LRIPTION
REV'QION

ThIS rCEM DAL APPL
“MOBEL ND
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PARTS LIST
LB1-4503A RS 3R152P101J Composition: .100 ohms *5%, 1/4 w.
RECEIVER CONTROL BOARD .
19D416658G3 R6 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R7 3R152P103J Composition: 10,000 ohms 5%, 1/4 w,
R8 3R152P203J Composition: 20,000 ohms #5%, 1/4 w.
R11 3R152pP102J Composition: 1000 ohms *5%, 1/4 w.
SYMBOL GE PART NO. DESCRIPTION R12 3R152P363J Composition: 36,000 ohms 5%, 1/4 w,
R13 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.
__________ CAPACITORS — — — — — — = — 21113 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
C1 19A116738P6 Polystyrene: 16,000 pf *+2.5%, 33 VDCW; sim to R1S
Mial Series 617. R18 3R152P1027 Composition: 1000 ohms *5%, 1/4 w.
c2 194116080P10 Polyester: 0.33 uf +20%, 50 VDCW. R19 3R152P163J Composition: 16,000 ohms #5%, 1/4 w.
c3 19A116738P7 Polystyrene: 17,000 pf +2.5%, 33 VDCW; sim to . .
Mial Series 617. ’ R20 3R152P913J Composition: 91,000 ohms 15%, 1/4 w. .
c4 194116080P10 Polyester: 0.33 pf +20%, 50 VDCW. t“ﬁ;u 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
C5 19A116738P9 Polystyrene: 22,000 pf +2.5%, 33 VDCW; sim to R24
?;gd Mial Series 617. R25 3R152P102J Composition: 1000 ohms +5%, 1/4 w. -
R30 . "
c7 19A116080P10 Plyester: 0.33 yt £20%, 50 VDCW, s SR152P622J Composition: 6200 ohms #5%, 1/4 w.
31
Cc8 19A116080P7 Polyester: 0.1 uf *20%, 50 VDCW. R
: t
co 194116080P10 Polyester: 0.33 uf +20%, 50 VDCW. R32 3R152P183J Composition: 18,000 ohms 5%, 1/4 w.
R33 15 . +
c10 5496267P9 Tantalum: 3.3 pf £20%, 15 VDCW; sim to Sprague and 3R152P6225 Composition: 6200 ohms 15%, 1/4 w.
Type 150D. R34
c11 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW. R35 3R152P473J Composition: 47,000 ohms 5%, 1/4 w.
c12 5496267P2 Tantalum: 47 uf ¥20%, 6 VDCW; sim to Sprague 36 3 . .
Type 150D, ’ aRnd R152P513J Composition: 51,000 ohms #5%, 1/4 w.
C13 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to R37
RMC Type JF Discap. R38 3R152P203J Composition: 20,000 ohms 5%, 1/4 w.
and
------- DIODES AND RECTIFIERS - - - — — - — R39
CR1 19A115250P1 silicon. (1 1 T =-=--- SWITCHES - - = - - - - - - -
é:iu S1 19B209261P12 Slide: 2 poles, 3 positions, .5 amp VDC or 3
amps VAC at 125 v; sim to Switcheraft 46313MDR.
CR7 19A129291P1 Diode, light emitting: red. s2 19B209261P11 Slide: 2 poles, 2 positions, .5 amp VDC or 3
éll;;u amps VAC at 125 v; sim to Switchcraft 46204MNR.
CR10 19A115250P1 silteon. L TEST POINTS - = — — = o — — =
thru
CR12 TP1 19B211379P1 Spring (Test Point).
thru
CR13 4037822P1 Silicon. TP3
__________ INDUCTORS - = = = = = = = =~ — - = = = - ~ - INTEGRATED CIRCUITS - -~ - — = - - -
U1 19A11 — s
L1 19B205354G6 Coil. A115913p7 gigital, Quad 2-Input Gate; sim to Fairchild DIL
thru N
L3 u2 19A115913P9 Digital, Triple 3-Input Gate; sim to Fairchild
___________ PLUGS = - — — = = = — — — DIL 962.
P11 (Part of printed board 19D416631P1). E:d 19A115913P7 gigital, Quad 2-Input Gate; sim to Fairchild DTL
U4
---------- TRANSISTORS - - ~ - - - = = [E) 19A115913P14 Digital, Hex Inverter; sim to Fairchild DTL 936,
Q1 194115889P1 Silicon, NPN; sim to Type 2N2712,
thru
1 [ e [P MISCELLANEOUS - = = = -~ = - -
Qg 194115889P1 Silicon, NPN; sim to Type 2N2712. 4032480P1 Nut, sheet spring: sim to Vector Electronic 440.
B7ru (Secures 51 and §2),
Qs 19A115889P1 Silicon, NPN; sim to Type 2N2712. 19B201074P204 Tap screw: No. 4-40 x 1/4. (Secures S1 and S2).
and
Q10
Qll 19A115852P1 Silicon, PNP; sim to Type 2N3906.
Q14 19A115889P1 Silicon, NPN; sim to Type 2N2712. -
thru
Q17
—————————— RESISTORS - =~ - = = = - = =
Rl 3R152P363J Composition: 36,000 ohms 5%, 1/4 w.
R2 3R152P913J Composition: 91,000 ohms +5%, 1/4 w.
R3 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
and
R4

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,
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LBI-4490

PARTS LIST
LBI-44964
INTERCOM BOARD
19D416758G1
Al COMPONENT BOARD
19D417000G1

---------- CAPACITORS - — - - - — - - =

Ccl 19A116080P9 Polyester: 0,22 pf 120%, 50 VDCW.

and

c2

c3 19A4116080P10 Polyester: 0.33 pf *20%, 50 VDCW,

c4 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RNC Type JF Discap,

c7 19A115680P7 Electrolytic: 100 pf +150% -10%, 15 VDCW; sim
to Mallory Type TT.

cs 19A116080P107 Polyester: 0.1 pf +10%, 50 VDCW.

c9 18A116080P10 Polyester: 0.33 pf +20%, 50 VDCW.

c10 5496267P11 Tantalum: 68 puf £20%, 15 VDCW; sim to Sprague
Type 150D,

Ccl1 19A115680P5 Electrolytic: 100 pf +150% ~10%, 25 VDCW; sim
to Mallory Type TT.

cl12 5496267P9 Tantalum: 3.3 pf +£20%, 15 VDCW; sim to Sprague

thru Type 150D.

Cl4 A

C15 5494481pP127 Ceramic disc: 2700 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

Cl6é 19A4116080P110 Polyester: 0.33 puf #10%, 50 VDCW.

Cc17 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW.

c18 19A116080P110 Polyester: 0.33 pf *10%, 50 VDCW,

c19 5494481P109 Ceramic disc: 680 pf £20%, 1000 VDCW; sim to
RMC Type JF Discap.

c20 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW,
———————— DIODES AND RECTIFIERS - - - - - =

CR1 19A115250P1 Silicon.

and

CR2

CR3 4037822P1 Silicon,

CR4 19A115250P1 Silicon.

CR5 4037822P1 Silicon.

and

CR6

CR7 19A115250P1 Silicon.
—————————— TRANSISTORS - - - - - - - ~ =

qQl 19A116774P1 Silicon, NPN; sim to Type 2N5210.

Q2 19A115889P1 Silicon, NPN; sim to Type 2N2712.

Q3 19A4115768P1 Silicon, PNP; sim to Type 2N3702.

Q4 19A115889P1 Silicon, NPN; sim to Type 2N2712.

QB 19A116774P1 Silicon, NPN; sim to Type 2N5210.

Q6 19A4115300pP2 Silicon, NPN; sim to Type 2N3053.

Q7 19A115768P1 Silicon, PNP; sim to Type 2N3702.

Qs 19A115889P1 Silicon, NPN; sim to Type 2N2712,

[+ 19A115934P3 N channel, field effect; sim to Type 2N3819.

Q10 19A115300P2 Silicon, NPN; sim to Type 2N3053.

Q12 19A115889P1 Silicon, NPN; sim to Type 2N2712.
—————————— RESISTORS - = = = = = = - -

Rl 19B209358P107 Variable, carbon film: approx 75 to 25,000 ohms
+10%, 0.25 w; sim to CTS Type X-201.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
R2 3R152P103J Composition: 10,000 ohms 5%, 14w, ¢+ } t+  }m T - == JACKS AND RECEPTACLES - ~ - ~ - - -
R4 3R152P393J Composition: 39,000 ohms *5%, 1/4 w. Jl 19A116061P2 Receptacle: 4 female contacts; sim to Amphenol
Type 91-PN4F-1000,.
RS 3R152P224J Composition: 0.22 megohm %5%, 1/4 w.
R6 3R152P103J Composition: 10,000 ohms #5%, 1,4 w. | [ |~ ==-==--= TRANSISTORS - ~ ~ - = = = - =~
R7 3R152P102J Composition: 1000 ohms *5%, 1/4 w, Ql 194116118P1 Silicon, NPN,
R8 3R152P1233 Composition: 12,000 ohms 5%, 1/4 W,
—————————— RESISTORS - -~ = = = = = = - -
RS 3R152P753J Composition: 75,000 ohms *5%, 1/4 w.
Rl 19B209114P5 Variable, wirewound: 7500 ohms +20%, 2.25 w;
R10 3R152P1033 Composition: 10,000 ohms *5%, 1/4 w. sim to CTS Series 117,
R11 3R152P122J Composition: 1200 ohms #5%, 1/4 w.
---------- SWITCHES = = = = - = ~ - - ~
R12 3R152P751J Composition: 750 ohms +5%, 1/4 w.
S1 19B209261P8 S8lide: DPDT, 2 poles, 2 positions, .5 amp VDC
R13 3R152P5123 Composition: 5100 ohms 5%, 1/4 w. or 3 amps VAC at 125 v; sim to Switchcraft 46206L.
R14 3R152P222J Composition: 2200 ohms 5%, 1/4 w,
R15 3R152P512J Composition: 5100 ohms #5%, 1/4 w, HARNESS ASSEMBLY
19D416758G2
R16 3R152P203J Composition: 20,000 ohms 5%, 1/4 w. (Includes J1, Rl and S1).
R17 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
---------- MISCELLANEQUS - - - — - - — —
R18 3R152P2033 Composition: 20,000 ohms 5%, 1/4 w.
19A121252P1 Heat sink. (Used with Q6 on Al).
R19 3R152P333J Composition: 33,000 ohms 5%, 1/4 w,
4036555P1 Insulator, washer: nylon., (Used with Q6, Q10 on
R20 3R152P560J Composition: 56 ohms 5%, 1/4 w. Al).
R21 3R152P200J Composition: 20 ohms #5%, 1/4 w, 4029006P3 Clip, compression: sim to Tinnerman C5426-014-24,
(Used with Q6 on Al),
R22 19B209358P105 Variable, carbon film: approx 75 to 5000 ohms
110%, 0.25 w; sim to CTS Type X-201. 19A116022p1 Insulator, bushing. (Used with Ql on 19D416758Gl) .|
R23 3R152P512J Composition: 5100 ohms *5%, 1/4 w, 194116023P1 Insulator plate. (Used with Q1 on 19D416758Gl).
R24 3R152P223J Composition: 22,000 ohms +5%, 1/4 w. 19A116061P4 Lockwasher. (Used with J1).
R2S 3R152P103J Composition: 10,000 ohms +5%, 1/4 w. 18A122600P1 ¥ut, knurled. (Used with Jl).
R26 3R152P102J Composition: 1000 ohms 5%, 1/4 w, 4032480P1 Nut, sheet spring: sim to Vector Electromnic Co.
440, (Used with Rl and S1).
R27 3R152P270J Composition: 27 ohms #5%, 1/4 w.
R28 3R152P223J Composition: 22,000 ohms *5%, 1/4 w.
R29 3R152P183J Composition: 18,000 ohms 15%, 1/4 w.
R31 3R152P682) Composition: 6800 ohms 5%, 1/4 w,
R32 3R152P821J Composition: 820 ohms #5%, 1/4 w.
R33 3R152P222J Composition: 2200 ohms 5%, 1/4 w,
R34 19B209022P15 Wirewound: 1.0 ohms #5%, 2 w; sim to IRC
Type BWH.
R3S 3R152P154J Composition: 0.15 megohm 15%, 1/4 w,
R36 3R152P201J Composition: 200 ohms #5%, 1/4 w,
R37 3R152P104J Composition: 0.10 megohm %5%, 1/4 w.
R38 3R152P183J Composition: 18,000 ohms 5%, 1/4 w,
R39 19B209358P105 Variable, carbon film: approx 75 to 5000 ohms
$10%, 0.25 w; sim to CTS Type X-201.
R40 3R79P150J Composition: 15 ohms 3%, 2 w.
and
R41
R42 3R152P333J Composition: 33,000 ohms 5%, 1/4 w.
R43 3R152P223J Composition: 22,000 ohms *5%, 1/4 w.
--------- THERMISTORS - ~ - = = = = = - -
RT1 19B209143P3 Rod: 850 ohms *10%; sim to Globar Type 789F-18.
---------- TRANSFORMERS - - - — - — — —
T1 194116736P1 Audio freq: 300 to 6000 Hz,
Pri: 30 ohms +15%,
Sec 1: 15 ohms *15%,
Sec 2: 15 ohms *15%.
T2 19A115612P1 Audio freq: 0.3-3 KHz freq range,
Pri: 24.5 ohms +5% imp, 1,38 ohms DC res,
Sec: 3.3 ohms imp, 0,18 ohm DC res,
————— ~ ~ = VOLTAGE REGULATORS - - - - - - -~
VR1 19A116325P4 Silicon, Zener; sim to Type 1N5349,

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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PRINTED WIRING l
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TO GROUND. VALUES IN OHMS UNLESS FOLLOWED BY
PIN 140F ALL U'S ARE CONNECTED '&'g&%&"ﬁ_ﬁ“ Mﬁm'd%?ﬂ%%%?&:w.
TO +5V. TO MICROMICROFARADS) UNLESS FOLLOWED
2. ALL VOLTAGES MEASURED WITH BY UF= MIGROFARADS INDUCTANCE VALLES
SECUR-IT TONE UNDETECTED. IN MICROHENRYS UNLESS FOLLOWED BY
4| OR MH= MILLIHENRYS OR H=HENRYS.
TP2
913pP7
h _ 5
uiB ¥ . USED IN GROUP | ONLY. SEE APPLIGABLE PRODUCTION CHANGE
Cc4 CR2 %% USED IN GROUP 2 ONLY. SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
22000 ﬁ %% % USED IN GROUP 3 ONLY. CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.
GPl - REPEATER CONTROL. THIS ELEM DIAG APPLIES TO
L‘ OR GP2- SQUELCH CONTROL. MODEL NO REV LETTER
o| 913P7 GP3- CHANNEL GUARD CONTROL. PLI9D4167026G]
E UIA

(19R621865, Rev. 2)

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

SCHEMATIC DIAGRAM
REPEATER/SQUELCH/CHANNEL GUARD
TONE BOARD

19D416702G1-G3
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PARTS LIST :
LBI-4512A
——————— INTEGRATED CIRCUITS - - ~ - - —= =
REPEATER/SQUELCH/CHANNEL GUARD BOARD
19D416702G1-G3 Ul 19A115913P7 Digital, Quad 2-Input Gate; sim to Fairchild
DIL 946,
—————————— MISCELLANEQUS - - = = - = - =
4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
SYMBOL | GE PART NO. DESCRIPTION 440.  (Used with S1).
194201074P204 Tap screw: No, 4-40 x 1/4. (Used with S1).
—————————— CAPACITORS - - - - - -~ - - -
Ccl 19A116738P14 Polystyrene: 20,000 pf 2.5 %, 33 VDCW; sim to
Mial Series 617,
c3 19A116080P10 Polyester: 0,33 uf £20%, 50 VDCW,
c4 19A116738P9 Polystyrene: 22,000 pf +2,5%, 33 VDCW; sim to
Mial Series 617. -
cs 19A116080P10 Polyester: 0.33 pf +20%, 50 VYDCW.
Cl13 5496267P2 Tantalum: 47 pf +20%, 6 VDCW; sim to Sprague
Type 150D,
Ci4 5494481P111 Ceramic disc: 1000 pf *+20%, 1000 VDCW; sim to
RMC Type JF Discap.
1
——————— DIODES AND RECTIFIERS - - - - - -~ -
Crl 19A115250P1 Silicon.
and
CR2
CRS 194129291pr1 Diode, light emitting: red.
CR9 4037822P1 Silicon.
—————————— INDUCTORS - - = = = - = - = =
L1l 19B205354G6 Coil. !
and
L2
——————————— PLUGS - - = = = - - - - —
P11l (Part of printed board 19D416691P1).
————————— TRANSISTORS - = = =~ = = = = = =
Q 19A115889P1 Silicon, NPN; sim to Type 2N2712.
thru
Q6
—————————— RESISTORS -~ = - - = = = = -
Rl 3R152P303J Composition: 30,000 ohms 15%, 1/4 w.
R3 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.
R4 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R5 3R152P101J Composition: 100 ohms 15%, 1/4 w.
R6 3R152P103J Compositioh: 10,000 ohms 5%, 1/4 w.
R7 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R8 3R152P513J Composition: 51,000 ohms *5%, 1/4 w.
R9 3R152P512J Composition: 5100 ohms +5%, 1/4 w.
R10 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R11 3R152P102J Composition: 1000 ohms 5%, 1/4 w.
R12 19B209358P104 Variable, carbon film: approx 50 to 2500 ohms
+10%, 0.2 w; sim to CTS Type X-201, (Used in
G2 only).
R13 3R152P303J Composition: 30,000 ohms *5%, 1/4 w.
R1S 3R152P913J Composition: 91,000 ohms *5%, 1/4 w,
R16 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. -
—————————— SWITCHES = = = = = = = = = =
S1 19B209261P12 Slide: 2 poles, 3 positions, .5 amp VDC or 3
amps VAC at 125 v; sim to Switchcraft 46313MDR. o~
————————— TEST POINTS - - = = =~ = = = = -
TP1 19B211379P1 Spring (Test Point).
and
P2
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N

TONE DETECTORS FUNCTION FLIP-FLOPS FUNCTION SWITCHES PRINTED WIRING I
Pi2 LBI-4490
I | AI0 LIM AUDIO
+5
o —'[ DI +12.6 VDC REG.
.
2R3 R4 L oes R&
2 91K 10K .33 10K
1350 H7e I\
Y
Lt Cevorr.L c2 Rl cle7v 4.7v|c
o=
neoT-26000 SR 155y, 0.8V CI3 CONTACT | OR FUNCT. |
N m Ql Q2 B
Bk H8! s = Cl0 CONTACT | (ARM)
4 0.2v
RI -
27K Cl4 RESET OR CONT. I N.C.
—— N
RS R7 1o PART OF NOTES:
uic :
100 2K ORPETLI%)Y ). REMOVED IF RESET CIRCUIT IS USED.
N I 2.PIN 7 OF ALL U'S ARE CONNECTED
E " HT3 _ TO GROUND.
- PIN 140FALL U'S ARE CONNECTED
‘ - - TO +5V.
sl
| 3.BOARD IS LAID OUT FOR RESET
CIRCUITS.
1 HE4, HE3 ORDER PARTS INDIVIDUALLY,
| | HES Hel
4. ALL VOLTAGES MEASURED WITH
I DA _(see NOTE 1}-DA RESET CIRCUIT SECUR-IT TONE UNDETECTED.
2 { SEE NOTE 1)
H66 W62 l D8 GRD
-_ -— % PART OF RELAY OPTION.
I %% NOT PRESENT WITH RELAY OPTION.
Cl CONTACT 2 OR FUNCT. 2
C3 CONTACT 2 (ARM)
-~ €5 - AUX
33 i OFF €2 RESET OR CONT. 2 N.C.
T2 q °f |, | | PART OF |
1250 v B2 5 | 9t3p7 RELAY
ALLRESISTORS ARE 1/4 WATT UNLESS
Le L vie | |°PT'ON l OTHERWISE SPEGIFED AND FESISTOR
GYORR == 2(:24000,700012 UME_ESS FOLLDWED B8Y
%0 K |ooo owSOR MEG =
| H83| I | CAPRGITOR VA R PROPANADS (EOCAL
H84 cnomcaomznos) UNLESS FOLLOWED
I = | l By urxmmommos. INDUCTANCE VALUES
R ! OR | CROHENRYS UNLESS FOLLOWED BY
RI3 = 3 MH= MLLINENRVS OR H
513P7 |
30K 2
b viA
= | o——l-—) DI2 RUS
He? HE8 RESET CIRCUIT SEE APPLICABLE PRODUCTION CMANGE
{SEE NOTE 1) I HSI o—)—) 03 PTT SHEETS N INSTRUCTION BOOK” SECTION
" —— e o T
PTION
o ws2o—}—> | o7 eToET REVISION LETTER.
| THIS ELEM DIAG_APPLIES TO
J— . MODEL NO REV LETTER
1 R22 R23 c8
S 91K 10K T .33 PLISD41670264
TP3 4 wog %% wio
1150 H85 oo
Y ?
L3
GYORR —< C6€ 3 cR3 47V
nee| 22000 T 14000 o 0.5V, o0 C4 CONTACT 3 OR FUNCT.3
BK H8T B A C9 CONTACT 3 (ARM)
0.2v
= b i M2 €8 RESET OR CONT. 3 N.C.
R21 = o
AZAOK | IN ORDER TO RETAIN RATED EQUIPMENT
h PERFORMANCE , REPLACEMENT OF ANY
l SERVICE PART SHOULD BE MADE ONLY WITH
H76 A COMPONENT HAVING THE SPECIFICATIONS
—— — — — SHOWN ON THE PARTS LIST FOR THAT PART.
s2 | I
Ts 6 7 ‘Is i I
HES W7l | D9 +5VDC
X I DA «SEE NOTE | DA | = 4
' ] o | ey | =
L | L == ] |
I_ TI |
HI06 . *¥pA 1.1 *oa  |Hios I
| I l | €5 CONTACT 4 OR FUNCT.
—_—— — | | | C6 CONTACT 4 (ARM)
= AUX-2 RESET CIRCUIT (SEE NOTE | .
a [ or OFF |— by ¢ € ’l | C7 RESET ORCONT 4 N.C
TP4 13
1050 Hes s | 913P7 PART OF |
. ue2B RELAY
L4 6 OPTION
" Rell 22000 22000, €7 - SCHEMATIC DIAGRAM
neo| 22000 22000 o
L J -
gk HSO AUXILIARY CONTROL BOARD
P . ] OR
b Lo L] 19D416702G4
18K uza
v 9
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LBI-4490

PARTS LIST
LBI-4513A
AUXILIARY CONTROL BOARD
19041670264
---------- CAPACITORS - - = = = = = - -
cz 19A116738P15 Polystyrene: 26,000 pf +2.5 %, 33 VDCW; sim to
Mial Series 617,
c3 18A116080P10 Polyester: 0.33 pf +20%, 50 VDCW.
Cc4 19A116738p9 Polystyrene: 22,000 pf *+2,5%, 33 VDCW; sim to
Mial Series 617.
c5 19A116080P10 Polyester: 0.33 pf +20%, 50 VDCW.
cé 19A116738P9 Polystyrene: 22,000 pf *2.5 %, 33 VDCW; sim to
Mial Series 617.
c7 19A116738P5 Polystyrene: 14,000 pf +2.5%, 33 VDCW; sim to
Rial Series 617.
c8 194116080P10 Polyester: 0.33 pf +£20%, 50 VDCW,
c9 19A116738P9 Polystyrene: 22,000 pf +2.5%, 33 VDCW; sim to
and Mial Series 617.
Cl0
Cll 19A116080P10 Polyester: 0,33 pf +20%, 50 VDCW.
c12 19A116738P3 Polystyrene: 10,000 pf +2.5%, 33 VDCW; sim to
Mial Series 617.
c13 5496267P2 Tantalum: 47 pf +20%, 6 VDCW; sim to Sprague
Type 150D,
C14 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to

RMC Type JF Discap.

CR1 194115250P1 Silicon.
thru
CR4
CRS 19A129291P1 Diode, light emitting: red.
thru
CR8
CR9 4037822P1 Silicon,
---------- INDUCTORS - - = = = = = = = =
Ll 19B205354G6 Coil.
thru
L4
------- - = ==PLUGS -~ - -~ ===~ = =
P12 (Part of printed board 19C320370P1).
--------- TRANSISTORS — - = = = = =~ ~ = =
Ql 19A115889P1 Silicon, NPN; sim to Type 2N2712,
thru
Q17
---------- RESISTORS ~ ~ = — = = -~ = =
R2 3R152P273J Composition: 27,000 ohms *5%, 1/4 w.
R3 3R152P913J Composition: 91,000 ohms 15%, 1/4 w.
R4 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
RS 3R152P101J Composition: 100 ohms 5%, 1/4 w.
R6 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R7 3R152P202J Composition: 2000 ohms +5%, 1/4 w.
R8 3R152P513J Composition: 51,000 ohms *5%, 1/4 w.
RY 3R152P512J Composition: 5100 ohms +5%, 1/4 w.
R10 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
R11 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
R14 3R152P223J Composition: 22,000 ohms 5%, 1/4 w.
R15 3R152P913J Composition: 91,000 ohms +5%, 1/4 w.

84

SYMBOL | GE PART NO. DESCRIPTION

R16 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.

R17 3R152P513J Composition: 51,000 ohms +5%, 1/4 w.

R18 3R152P512J Composition: 5100 ohms 5%, 1/4 w.

R19 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

R20 3R152P102J Composition: 1000 ohms 5%, 1/4 w.

R21 3R152P203J Composition: 20,000 ohms *5%, 1/4 w.

R22 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.

R23 3R152P103J Composition: 10,000 ohms #5%, 1/4 w.

R24 3R152P513J Composition: 51,000 ohms 5%, 1/4 w.

R25 3R152P5123 Composition: 5100 ohms #5%, 1/4 w.

R26 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.

R27 3R152P102J Composition: 1000 ohms 15%, 1/4 w,

R28 3R152P163J Composition: 16,000 ohms 5%, 1/4 w,

R29 3R152P913J Composition: 91,000 ohms +5%, 1/4 w.

R30 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.

R31 3R152P513J Composition: 51,000 ohms +5%, 1/4 w.

R32 3R152P512J Composition: 5100 ohms 5%, 1/4 w, '

R33 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. ‘

R34 3R152P102J Composition: 1000 ohms 5%, 1/4 w.
---------- SWITCHES - = = = = ~ = = = -

S1 19B209261P12 Slide: 2 poles, 3 positions, .5 amp VDC or 3

;xzxd amps VAC at 125 v; sim to Switchcraft 46313MDR,
————————— TEST POINTS - ~ = = — - = — — -

TP1 19B211379P1 Spring (Test Point).

thru

TP4
~ - = = - - - INTEGRATED CIRCUITS = - - — = = -

Ul 19A115913P7 Digital, Quad 2-Input Gate; sim to Fairchild

and DTL 946,

u2
---------- MISCELLANEQUS - - ~ - = = — —

4032480P1 Nut, sheet spring: sim to Vector Electronic Co.
440, (Used with S1 and S2).
19B201074P204 Tap screw: No, 4-40 x 1/4., (Used with S1, S2).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




TONE DETECTORS FUNCTION FLIP-FLOPS FUNCTION SWITCHES PRINTED WIRING | LBI-4490

Pil

l A10 LIM AUDIO
+5
o
°
5 215 i on e
. 12 I. PIN 7 OFALL U'S ARE CONNECTED
I or | 153 ; ANl C6 INTERCONNECT R dror e,
1650 y3 | 913P7 —0 H3 H4 A4 RPTR DIS PIN 140F ALL U'S ARE CONNECTED
uID W56 oA TO +5V.
4.7v|c s 2. ALL VOLTAGES MEASURED WITH
0.8y SECUR-IT TONE UNDETECTED.
Q2 p
B
E
- o.2v . or .
30K 913P7
*— W\ RS R7 10, Uie
100 2K Ho2
Hse I DI +12.6VDC REG.
. CRS
L HT3
- ﬁ D8 GRD
—’ He3 CR9
+5 w D9 +5VDC
[ HES5 H61 cla c13
lOOO,‘\——EfIUF
DA DA b
I = ALL RESISTORS ARE_1/4 WATT UNLESS
H66 He2 OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS_UNLESS FOLLOWED BY
K=1000 OHMS OR MEG # 1,000,000 OHMS «
CAPACITOR VALUES IN_ PKOFARADS (EQUAL
TO MCROMCROFARADS ) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALLES
IN MICROHENRYS UNLESS FOLLOWED BY
MHe MLLIHENRYS OR Hs HENRYS.
SEE APPLICABLE PRODUCTION CHANGE —[
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.
THIS ELEM 0IAG APPLIES TO
MODEL NO REV LETTER
4 or . I PLI9D41670265
1450 5 | 913P7
l L2 D uie
| IN ORDER TO RETAIN RATED EQUIPMENT
OR 3 PERFORMANCE, REPLACEMENT OF ANY
RIi3 2 8I13P7 SERVICE PART S$SHOULD BE MADE ONLY WITH
30K Ula A COMPONENT HAVING THE SPECIFICATIONS
v 1 SHOWN ON THE PARTS LIST FOR THAT PART,
HES
R22 R23 1 c8
91K 10K T 33 14
12
TP3 * —l24 OR "
1150 13 | 913P7
L3 c|larv vep
L ¢7 L
T 1a000, °R® 0.5y,
l_% orR |,
R2I 913P7
20K 0
. 204 ——CJ u2e REPEAT
L= DISABLE
HT6
s2
Ts 6 |7 ia
| i HES H7I
REPEATER | REPEATER
DISABLE ENABLE | DA DA
i | Hr2 —_—— —_
(19E501111, Rev. 2)
P4 I
1050 H88
Le L
ce - clo
S CR4
e SCHEMATIC DIAGRAM
- ] erser 12 AUXILI
|
~ uza 19D416702G5
\ -
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LBI-4490 SYMBOL | GE PART NO. DESCRIPTION
PARTS LIST
LBI-4514A RIS 3R152P913J Composition: 91,000 ohms *5%, 1/4 w,
AUXILIARY CONTROL BOARD :
10D416702G5 R16 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R21 3R152P203J Composition: 20,000 ohms #5%, 1/4 w.
R22 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.
R23 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
SYMBOL GE PART No DESCRIPTION R24 3R152P513J Composition:; 51,000 ohms 5%, 1/4 w, '
R25 3R152P512J Composition: 5100 ohms 5%, 1/4 w. )
R26 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
---------- CAPACITORS - = = = = = = = =~
R27 3R152P1023 Composition: 1000 ohms *5%, 1/4 w.
C1 19A116738P14 Polystyrene: 20,000 pf £2.5%, 33 VDCW; sim to
Mial Series 617, R28 3R152P163J Composition: 16,000 ohms 15%, 1/4 w.
c3 19A116080P10 Polyester: 0.33 pf 't20%, 50 VICW, R29 3R152P9134 Composition: 91,000 ohms *5%, 1/4 w.
C4 19A116738P9 Polystyrene: 22,000 pf *2,5%, 33 VDC¥; sim to R30 3R152P103J Composition: 10,000 ohms +5%, 1/4 w. =
Mial Series 617.
c5 19A116080P10 Polyester: 0.33 uf #20%, so vocw. || | | .- emmmeo - SWITCHES = -~ = = = — ~ = — -
cé 19A116738P9 Pglystyr?ne: 22,000 pf *2.5%, 33 VDCW; sim to 81 19B209261P12 Slide: 2 poles, 3 positions, .5 amp VDC or 3
Mial Series 617, gxzid amps VAC at 125 v; sim to Switchcraft 46313MDR. -
c7 19A116738P5 Polystyrene: 14,000 pf +2.5%, 33 VDCW; sim to
Mial Series 6r7. ¢ rr 1 === ==--= TEST POINTS = - = = - = = = = -
cs 19A116080P10 Polyester: 0.33 puf *20%, 50 VDCW, TP1 19B211379P1 Spring (Test Point).
thru
co 19A116738P9 Polystyrene: 22,000 pf *2,5%, 33 VDCW; sim to TP4
and Mial Series 617.
o 1 m-———— INTEGRATED CIRCUITS - - - - ~ — -~
C11 19A116080P10 Polyester: 0.33 upf +20%, 50 VDCW. vl 19A115913P7 Digital, Quad 2~Input Gate; sim to Fairchild
and DTL 946. *
Cc13 549626 7P2 Tantalum: 47 pf $20%, 6 VDCW; sim to Sprague U2
Type 150D,
c14 5494481P111 Ceramic disc: 1000 pf #20%, 1000 vVDCW; simto | | | |- oo Lo C MISCELLANEOUS = ~ — - = = — -
RMC Type JF Discap. .
4032480P1 Nut, sheet spring: sim to Vector Electronic Co.

440. (Used with S1 and S2).

19B201074P204 Tap screw: No. 4-40 x 1/4. (Used with S1, 82).

CRl 19A115250P1 Silicon.
thru
CR4
CR5 19A4129291P1 Diode, light emitting: red.
CR7 19aA129291P1 Diode, light emitting: red,
CR9 4037822P1 Silicon.

---------- INDUCTORS - - - = = = - = = -
L1 19B205354G6 Coil.
thru
L4

——————————— PLUGS ~ - ~ = = - - - - -
P11 (Part of printed board 19D416691P1).

————————— TRANSISTORS - - = = = = = = = =
QL 19A115889P1 Silicon, NPN; sim to Type 2N2712.
thru
Q6
Qlo 19A115889P1 Silicon, NPN; sim to Type 2N2712,
thru
Ql4

—————————— RESISTORS - - — = = - = = =
Rl 3R152P303J Composition: 30,000 ohms 5%, 1/4 w.
R3 3R152P913J Composition: 91,000 ohms 15%, 1/4 w.
R4 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R5 3R152P101J Composition: 100 ohms #5%, 1/4 w.

-
R6 3R152P103J Composition: 10,000 ohms +5%, 1/4 w. -
R7 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R8 3R152P513J Composition: 51,000 ohms 5%, 1/4 w.
-

R9 3R152P512J Composition: 5100 ohms 5%, 1/4 w. .
R10 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
R11 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
R13 3R152P3033 Composition: 30,000 ohms 5%, 1/4 w.
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TONE DETECTORS

PRINTED WIRING

FUNCTION FLIP-FLOPS FUNCTION SWITCHES

RESET CIRCUIT

PIIL
7
+5 ‘
P F A
T e R6 K|_] |
zI\33 10K . - Hioo ¥pa l 4 I *pa AH99  H6 |
|
1350 9I3pP7 X% ,
13 DA
— 9 uip | " HT |
4.7v|c |
DA_HI0
Q2 0.8V + i7 >
B 6 IDA HII
E — ‘T—‘—O_O—** —\%
R2 0.2v s or | 5 |DA HI2 .
I ] e iy oy
R5 R7 104 ule PART OF [|-(SEE NOTE 3)
100 2K RELAY |
| IOPTION |
Y HT3 —_— _I ‘
sl |
I I CRO |
T5 6 7 TB He3 I +5
g;;:g | HE5 H6I | cla -3
Y e o] AR I 1000 a7u Fl
DA - SEE NOTE 3}-DA |
l RESET CIRCUIT =
H66 H62 o | (SEE NOTE 4) I 5
K2 | \
mOZO*DA 4 . U *pa fHior w7
| | ¥%pa ‘
[ HI8
L] |
7.1 ba_nHa2i
N E |
6 | DA He2
| % l
5,1 DA H23 N
TP2 =g OR g I | PART OF [ZSEE NOTE 3) l
1250 913P7 RELAY
L2 uiB I OPTION I
== €2 | cr2 L
10000 '
] | | |
=1, | |
Ri4 913P7 ’
22K 2 |
A UIA
| — I Hmo—l_g
Hes I
I | o——

(19R621868, Rev, 2)

AlO LIM AUDIO

DI +12.6 VDC REG.

CI3 CONTACT | OR FUNCT. |
ClI0O CONTACT | (ARM)

Cl4 RESET OR CONT. | N.C.

D9 +5vDC

D8 GRD

Cl CONTACT 2 OR FUNCT. 2
C3 CONTACT 2 (ARM)

C2 RESET OR CONT. 2 N.C.

DI2 RUS
D3 PTT

D7 G.T. DET

LBI-4490

NOTES:
I. PIN 7 OF ALL U'S ARE CONNECTED
TO GROUND.

PIN [40F ALL U'S ARE CONNECTED
TO +5V.

2. ALL VOLTAGES MEASURED WITH
SECUR-IT TONE UNDETECTED.

3. REMOVED {F RESET CIRCUIT IS USED.

4. BOARD IS.LAID OUT FOR RESET CIRCUIT.
ORDER PARTS INDIVIDUALLY.

% PART OF RELAY OPTION.
%X NOT PRESENT WITH RELAY OPTION.

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OMMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SEGTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER

PLI9D416702G6

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

SCHEMATIC DIAGRAM
AUXILIARY CONTROL BOARD

19D416702G6
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LBI-4490

PARTS LIST
LBI-4515A
AUXILIARY CONTROL BOARD
19D416702G6
SYMBOL GE PART NO. DESCRIPTION
—————————— CAPACITORS - = - =~ = = = = =
c2 19A116738P15 Polystyrene: 26,000 pf £2,5%, 33 VDCW; sim to
Mial Series 617,
c3 19A116080P10 Polyester: 0.33 pf £20%, 50 VDCW,
Cc4 19A116738P9 Polystyrene: 22,000 pf +2.5%, 33 VDCW; sim to
Mial Series 617.
Cc5 19A116080P10 Polyester: 0.33 pf +20%, 50 VDCW,
Cc1l2 19A116738P3 Polystyrene: 10,000 pf *2.5%, 33 VDCW; sim to
Mial Series 617.
C13 5496267P2 Tantalum: 47 puf *20%, 6 VDCW; sim to Sprague
Type 150D.
Cl4 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
------- DIODES AND RECTIFIERS - - = = - - -
CR1 19A115250P1 Silicon.
and
CR2
CRS 19A129291P1 Diode, light emitting: red.
and
CR6
CR9 4037822P1 Silicon.
—————————— INDUCTORS = = = = = = = = = =
Ll 19B205354G6 Coil.
and
L2
——————————— PLUGS - = = = = = = = = =
P12 (Part of printed board 19C320370P1).
—————— =~ = = TRANSISTORS - - -~ - ~ - - - = =
Ql 19A115889P1 Silicon, NPN; sim to Type 2N2712.
thru
Q9
—————————— RESISTORS -~ = - — = = = = =
R2 3R152P273J Composition: 27,000 ohms *5%, 1/4 w.
R3 3R152P913J Composition: 91,000 ohms +5%, 1/4 w,
R4 3R152P103J Composition: 10,000 ohms 15%, 1/4 w.
RS 3R152P101J Composition: 100 ohms 5%, 1/4 w.
R6 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.
R7 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
R8 3R152P513J Composition: 51,000 ohms +5%, 1/4 w.
R9 3R152P512J Composition: 5100 ohms 5%, 1/4 w.
R10O 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.
R11 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
R14 3R152P223J Composition: 22,000 ohms *5%, 1/4 w.
R15 3R152P913J Composition: 91,000 ohms 5%, 1/4 w.
R16 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R17 3R152P513J Composition: 51,000 ohms 5%, 1/4 w.
R18 3R152P512J Composition: 5100 ohms 5%, 1/4 w.
R19 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
R20 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
—————————— SWITCHES - = = = = = = = = =
S1 19B209261P12 Slide: 2 poles, 3 positions, .5 amp VDC or 3
amps VAC at 125 v; sim to Switchcraft 46313MDR.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION
————————— TEST POINTS = =~ = = = = = = = =
TP1 19B211379P1 Spring (Test Point),
and
TP2
——————— INTEGRATED CIRCUITS - - - - - - -
Ul 19A115913P7 Digital, Quad 2-Input Gate; sim to Fairchild
DTL 946. :
---------- MISCELLANEOUS - = = = = = - =
4032480P1 Nut, sheet spring: sim to Vector Electronic Co,
440, (Used with S1).
19B201074P204 Tap screw: No. 4-40 x 1/4, (Used with S1),
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LBI-4490

PARTS LIST
LBI-4516
SYSTEM BOARD
19D416721G1
SYMBOL | GE PART NO. DESCRIPTION
------- JACKS AND RECEPTACLES ~ - - - - = -
J1201 19A4116647P4 Printed wiring: 12 terminals; sim to Molex
03-04-4121.
J1202 19A116647P6 Printed wiring: 12 terminals; sim to Molex
03-04-4121,
J1205B 19A116446P5 Printed wiring: 14 contacts.
J1205C 19A116446P5 Printed wiring: 14 contacts.
J1205D 19A116446P5 Printed wiring: 14 contacts,
J1206A 19A116446P5 Printed wiring: 14 contacts,
J1206B 19A116446P5 Printed wiring: 14 contacts.
J1206D 19A116446P5 Printed wiring: 14 contacts,
J1207A 19A116446P5 Printed wiring: 14 contacts.
J1207D 19A116446P5 Printed wiring: 14 contacts.
J12084a 19A116446P5 Printed wiring: 14 contacts.
J1208D 19A116446P5 Printed wiring: 14 contacts.
J1209A 19A116446P5 Printed wiring: 14 contacts,
J1209D 194116446P5 Printed wiring: 14 contacts.
J1210A 19A116446P5 Printed wiring: 14 contacts,
J1210D 19A116446P5 Printed wiring: 14 contacts,
J1211Aa 19A116446P5 Printed wiring: 14 contacts,
J1211D 19A116446P5 Printed wiring: 14 contacts.
J1212A 19A116446P5 Printed wiring: 14 contacts.
Ji212¢ 19A116446P5 Printed wiring: 14 contacts,
J1212D 19A116446P5 Printed wiring: 14 contacts.
i Jl214 194116647P4 Printed wiring: 12 terminals; sim to Molex
03-04-4121.
-------- TERMINAL BOARDS - = = = = = = - =
TB1201 Includes:
19B219682P1 Insulator.
194116667P3 Nut: No. 6-32,
N84P13004C6 Screw, phillips: No. 6-32 x 1/4.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




DC CONTROL OR

RECEIVER {TONE } TRANSMITTER TONE SECUR-IT TONE REPEATER
CONTROL CONTROL CONTROL CONTROL AUDIO INTERCOM
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GROUND

8>J JI204-3<

SEE_APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF GHANGES UNDER EACH
REVISION LETTER

- THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19b4i672162

NOTES:

I. THE TELEPHONE PROTECTORS
CONNECTED TQ TBi204-5,6 ARE
NEEDED ONLY WHEN SEPARATE

AUDIO B CONTROL PAIRS ARE USED.

LBI-4490

SCHEMATIC DIAGRAM

CONTROL

Issue 2

SHELF SYSTEM BOARD (BACK PLANE)

DC CONTROL 19D416721G2
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LBI-4490
PARTS LIST

LBI-4517

SYSTEM BOARD
19D416721G2

SYMBOL | GE PART NO. DESCRIPTION

——————— JACKS AND RECEPTACLES - - - - — ~ -

J1201 194116647P4 Printed wiring: 12 terminals; sim to Molex
03-04-4121.
J1202 19A116647P6 Printed wiring: 12 terminals; sim to Molex
03-04~4121. =
J1205B 19A116446P5 Printed wiring: 14 contacts.
J1205C 19A116446P5 Printed wiring: 14 contacts.
J1205D 19A116446P5 Printed wiring: 14 contacts. b
J1206A 19A116446P5 Printed wiring: 14 contacts.
J1206B 19A116446P5 Printed wiring: 14 contacts.
J1206D 19A116446P5 Printed wiring: 14 contacts,
J1207A 19A116446P5 Printed wiring: 14 contacts,
J1207D 19A116446P5 Printed wiring: 14 contacts.
J1208A 19A116446P5 Printed wiring: 14 contacts.
J1208D 19A116446P5 Printed wiring: 14 contacts,
J12094A 194116446P5 Printed wiring: 14 contacts.
J1209D 19A116446P5 Printed wiring: 14 contacts,
J1210A 19A116446P5 Printed wiring: 14 contacts,.
J1210D 19A116446P5 Printed wiring: 14 contacts.

TB1201 Includes:
19B219682P1 Insulator.
194116667P3 Nut: No, 6-32,
N84P13004C6 Screw, phillips: No, 6-32 x 1/4.

92
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PARTS LIST
LBI-4567
4 WIRE AUDIO KIT
19A129508G1
SYMBOL GE PART NO. DESCRIPTION

19B8209260P103 Terminal, solderless. (Used with T1).
N80P13005C6 Serew: No. 6-32 x 5/16,
7141225P3 Hex mut: No, 6-32.
N404P13C6 Lockwasher, internal tooth: No. 6,

TRANSFORMER ASSEMBLY

19412950061
—————————— RESISTORS - - - = = = = = - =
R1 3R77P621J Composition: 620 ohms 35%, 1/2 w.
—————————— TRANSFORMERS — ~ = = = = = = =
T1 19A115731P1 Audio freq: 300 to 6000 Hz,

Pri (1-4): 22 ohms *15% DC res,
Pri (2-3): 12,5 ohms *15% DC res,
Sec 1: 13 ohms *15%,

Sec 2: 13 ohms *15%.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

IN ORDER TO RETAIN RATED EQUIPMENT PER-
FORMANCE, REPLACEMENT OF ANY SERVICE
PART SHOULD BE MADE ONLY WITH A COM-
PONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

ALL RESISTORS ARE '2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG =1,000,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF=MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS.

TBR120I

& ? ?5 © Q 09
G
H3 RS Re L Ha
7 NOTE |\
BK — ~ BR
TI
4 3 2 !
AR
=y
©20
N22-O—2 S N22-R
} 5
H H2

BAIK PLANE (1@2Da16T210)

HG SCREW,NUT & L/'WASHER

TB\201

4 5 & 7 8 o |H30

OO000 ™

wio
N2 o

\

AUDIO BOARD (12D41bb&T)
KREMOVE

NOTE

l. FOR TONE CONTROL CONNECT GREEN WIRE
TO HOLE © & YELLOW W!RE YO HOLE &

INSTEAD OF T®1201.

(19B219786, Rev, 0)

OB

J 5

©

~4+ +0o0

G

INSTRUCTIONS FOR INSTALILATION ON 19D4i672161 BACK PLANE
"FOR TONE CONTROL DNLY"

1,
2.

3.

10.

MOUNT T1 TO BACK FLANE AS SHOWNX,
SOLDER BLACK LEAD IN HOLE 3.
SOLDEK BROWN LEAD [N HOLE 4,
SOLDER ORANGE LEAD IN HOLE 1.
SOLDER RED LEAD I HOLE 2,

CLIP TERMINAL OFF OF GKEEN LEAD &
SOLDER LEAD IN HOLE 5.

CLIP TERMINAL OFF OF YELLOW LEAD &
SOLDER LEAD IX HOLE 6,

REMOVE JUMPER RETWEEN HOLES

5 & A ON AUDIO BOA-D 19D4l6667.

REMOVE Q11 FFROM AUDTIO BOARD
19D L LGa6AT .

TEST PER 19A129546.

(19C320376, Rev. 1)

LBI-4490

# G THD FORMING SCREW
(EXISTING) USE WITH
PLIOD416121G2 BACK PLANE

# G SCREW, NUT & L'WASHER
(USE WITH PLISD4 112G}
BACK PLANE)

TRESE INSTRUCTIONS COVER THE INSTALLATION OF THE 4 WIRE A''DI0O
KIT PL 19A129508.
INSTRUCTIONS FOR TNSTALLATION ON 19D416721G2 OR 1SD41672 i

BACK PLANE "FOR DC CONTROL ONLY".

1. REMOVE THD FORMING SCREW AT RIGHT HAND END OF BACK PIl,XNi
WHICH SECURES BACK PLANE TO SPACER PANEL,

2, MOUNT T! TO BACK PLANE AS SHOWN,
DISCARD EXTRA #6 SCREW, NUT& WASHER SUPPLIED WITH KIT,

3. SOLDER BLACK LEAD IN HOLE 3,

4, SOLDER BROWN LEAD IN HOLE 4,

5. SOLDER ORANGE LEAD IN HOLE 1.
6, SOLDER RED LEAD IN HOLE 2,

7. CONNECT GREEN LEAD TO TB1201-5,

8. CONNECT YELLOW LEAD TO TB1221-6,

9, REMOVE JUMPER BETWEEN HOLES
5 & 6 ON AUDIO BOARD 19D416667.

10, REMOVE Q11 FROM AUDIO BOARD
19D4 16667 |

11, TEST PER 19A129448.

SERVICE SHEET

4-WIRE AUDIO KIT
(OPTION 7371)
19A129508G1
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T
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T\ (REF)

n1{‘%’}n1--====:——+

f

PARTS LIST

LBI-4568

LINE COMPENSATION KIT
19A129419G1

SERVICE SHEET

LINE COMPENSATION KIT
(OPTION 7453)
19A129419G1

94 Issue 2

AUDIO BOARD
(PLIDDA L LGTY

THESE INSTRUCTIONS COVER THE INSTALLATION OF LINE COMPENSA-

TOR KIT PL19A129419G1

TO (19D 416661) AUDIO BOARD.

INSTRUCTIONS FOR 19A129419G1 (LINE COMPENSATOR KIT)

1.
2.

3.

[e A C e

~J

SOLDER ALL ELECTRICAL CONNECTIONS.

MOUNT L90 AS SHOWN & SOLDER TABS IN PLACE.
REMOVE TUNING SLUG & DISCARD.

SOLDER LEADS FROM L90 IN PLACE AS SHOWN.
MAKE LEADS AS SHORT & DIRECT AS PRACTICAL.

ASSEMBLE R90 & C90 TO BOARD,

SOLDER WHITE WIRE ; ISA129525G) IN Hil é, CONNECT TO J42.
TRIM LEADS & TABS PROJECTING FROM SOLDER

SIDE TO .06 MAX,

ADJUST R90 PER TEST SPEC 19A129448,

(19C320310, Rev. 0)

SYMBOL GE PART NO. DESCRIPTION
—————————— CAPACITORS - = = = = = = = =
€90 19A116080P204 Polyester: 0.033 pf 5%, 50 VDCW,
----------- COILS - = = = = = = = = -
L9o 19B206972G73 Coil: 106.2 mh at 1 KHz.
—————————— RESISTORS - - = = = = = = = -
RSO 19B209358P106 Variable, carbon film: approx 75 to 10,000 ohms

+10%, 0.25 w; sim to CTS Type X-201,

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

.




PARTS LIST

LBI-4569

TELEPHONE LINE SURGE PROTECTION KIT

19A129427G1

SYMBOL GE PART NO. DESCRIPTION

19A116683P1 Telephone protector, gas filled: 350 +20%
striking voltage, 1 pf; sim to Reliable P-343 or
Joslyn 2001-07.

19B209268P101 Solderless terminal: sim to AMP 42035-1.

19B209268P103 Solderless terminal: sim to AMP 42203-1

19B201074P306 Tap screw: No, 6-32 x 3/8,

N404P13C6 Lockwasher, internal tooth: No. 6.

+ —+ —
J120) Jiz203

TBI20)

JI202 31204

-

O+

_+_

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PHONE LINE PROTECTOR

PLI2BZ19111GH
(USED WITH SEPARATE AUDIO
¢ CONTROL PAIRS ONLY)

PHONE LINE PROTECTOR A
PLIZB21927171G)

b SCREW

H G WASHER (USED ONLY WHEN
2 PROTECTOR KITS ARE
INSTALLED)

= G WASHER

(19C320319, Rev. 0)

/

PARTIAL \IEW
(ENLARGED)

LBI-4490

THESE INSTRUCTIONS COVER THE INSTALLATION OF THE PHONE LINE
SURGE PROTECTION KIT PLI19A129427G1 ON THE CONTROL SHELF,

INSTRUCTIONS FOR INSTALLING ONE (PL19A129427G1l) PHONE LINE
SURGE PRUTECTION KIT WHEN USING COMMON AUDIO & CONTROL PAIR,

REMOVE #6 SCREW (SECOND FROM LEFT ON LOWER EDGE OF CONTROL
SHELF) AND DISCARD,

LOOSEN SCREWS AT TB1201-1 & 2,

INSTALL E1 & E2 PHONE LINE PROTECTORS AS
SHOWN AND RETIGHTEN SCREWS AT TB1201-1 & 2.

ATTACH OTHER END OF E1 & E2 TO SHELF USING
#6X3/8 SCREW & LOCK WASHERS ON EACH. SIDE
OF TERMINAL AS SHOWN IN 'VIEW A",

INSTRUCTIONS FOR INSTALLING TWO (PL19A129427G1) PHONE LINE
SURGE PROTECTION KITS WHEN USING SEPARATE AUDIO & CONTROL

PAIRS .

1, REMOVE #6 SCREW (SECOND FROM LEFT ON LOWER EDGE OF CONTROL
SHELF) & DISCARD.

2, [LOOSEN SCREWS AT TB120i -1, 2, 5 & 6.

3. INSTALL EI1, E2, E3 & E4, PHONE LINE PROTECTORS AS SHOWN &
RETICGHTEN SCREWS AT TBi201 -1, 2, 5 & 6,

4, ATTACP OTHER END OF El, E2, E3 & E4 TO SHELF USING #6x3/8
SCREW & LOCK WASHERS AS SHOWN IN "VIEW A'.

5., DISCARD EXTRA #6 SCREW & LOCK WASHER,

SERVICE SHEET

TELEPHONE LINE SURGE PROTECTION
KIT (OPTION 7370)
19A129427G1
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POWER PANEL
PLISD4167I9G]

POWER LINE PROTECTOR

v elz

IIBII__'

7

i

|

")

L'WASHER

m/_#4 HARDWARE
( .

N

VIEW AT "A"
ENLARGED

J1215 (REF)

VIEW AT "B"

THESE INSTRUCTIONS COVER THE INSTALLATION OF POWER LINE
PROTECTOR KIT PL19A129370G1l TO POWER PANEL PL19D416719G1,

INSTRUCTIONS FOR PL19A129370G1 POWER LINE PROTECTOR KIT

REMOVE POWER PANEL FROM CONTROL RACK.

MOUNT POWER LINE PROTECTOR WITH #4 HARDWARE AS SHOWN,

SOLDER ONE ORANGE-WHITE WIRE TO J1215-1 AND SOLDER THE

OTHER ORANGE-WHITE WIRE TO J1215-2,

CLIP OFF GREEN-WHITE WIRE AT TERMINAL STRIP.

5. REMOUNT POWER PANEL INTO CONTROL RACK,

(19¢320273, Sh, 2, Rev., 1)

SERVICE SHEET

POWER LINE PROTECTOR KIT
(OPTION 7369) 19A129370G1l

96
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|
|
|
|
L

TBI1202
J1215 ;
ol | 1rvac
# 16 BR 02| n7vac
#16 BK~ D
#16 BK o3| nrvac
—
L #16 BR #16 BR 4| 117 VAC
5| 17 vac
s1201 # 16 BR #16 BR o6
CAB. POWER
5 Xl
o
#16 /8K
6  #16 BR 2l o8
e |
[ 20 AMP
F1201
| XF 1201
2
\G"\O;
3
,
NOTES

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES-
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER

e TERMINATE WIRES AT SI1I201 WITH 4029484P2.

‘2. TERMINATE WIRES AT TB[202 WITH T7117269PI.

, 3. TERMINATE WIRES AT XFI201-2 WITH7117269P!

IN ORDER TQO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
& COMPONENT HAVING THE SPECIFICATIONS
|SHOWN ON THE PARTS LIST FOR THAT PART.

‘

i
(19¢320286, Rev. 3)
i

17 v ac

17 VvV AC

NEUTRAL IN

IN

NEUTRAL OUT

FUSED OQUT

UNFUSED OUT

NEUTRAL

PARTS LIST

LBI-4570

POWER LINE PROTECTOR KIT
194129370G1

SYMBOL | GE PART ND. DESCRIPTION
——————— DIODES AND RECTIFIERS - - - - - - -
CR1 19A116062P1 Selenium,
and
CR2
———————— TERMINAL BOARDS - ~ — - — = = = =
TBL 7775500P14 Phen 4 terminals.
TB2 7775500P11 Phen 5 terminals.
---------- MISCELLANEQUS - - = = = - = -
N8OP9005C6 Screw, phillips: panhead, No. 4-40 x 5/16.
7141225p2 Hex nut: No. 4-40,
N404P11C6 Lockwasher, internal tooth: No. 4.

*COMPOMENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




PARTS LIST
LBI-4571

RELAY KIT
19A129523GL

SYMBOL

GE PART NO.

DESCRIPTION

thru
K4

19C307010P1

Armature enclosed: 12 VDC nominal, 1.5 w max
operating, 1000 ohms *15% coil res, 1 form C
contact; sim to Allied Control T154-X-336.

TARLE |
+ o+ F
++  + FROM TO
+
+ o+ _
T oo H1OO K1-a
1+ HO9 K- o
4kt
H1O Ky -1
K
- ele) H L Kl -G
Pl R H12 Ki- S
+ HIO?2 K2 -4
T s TN H1O| K2 -1
tt H2 I K2 -
Ke HIO2
+ ¥/f' H272 K2- G
4 H23 K2 - S
+ 4+
<::> -+‘ HIOD
K3 HIOA4
T 4/33/++
ﬂ_
+ + +
+ o+
_+_
<:> ! t{t++_
K A HIOS
HIOG
+|

AUX. CONTROL BOARD (\9D4161072)
S0OLDER SIDE

nn o

N\

J RELAY

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

12C30TO\VOCP)
PART OF KAT
PLI2AIZ2D9523G)

(19C320392, Rev. 0)

LBI-4490
TABLE 2
FROM TO
HoOa K3-4
HIOD K3 -1
H372 K3 -1
H33 K3 -6
H3a K3-5
H\0G Ka- &
H10% K& - |
Ha43 Ka&- 7
Ha&a Ka-G
HaS Ka-9%

THESE INSTRUCTIONS COVEK THE INSTALLATION OF
THE RELAY KIT PL19A129523 ON THE ONE & TWO
FUNCTION AUX, CONTROL BOARDS.

INSTALLATION OF ONE PL19A129523G1
RELAY KIT, ON A 19041670260 , ONE
FUNCTION AUX, CONTROL BOARD,

1, SOLDER ALL ELECTRICAL CONNECTIONS.

2, MOUNT RELAYS K1 & K2 IN POSITIONS
SHOWN (ON COMPONENT SIDE) USING
HARDWARE SUPPLIED WITH RELAYS.

3. MAKE CONNECTIONS SHOWN IN TABLE 1
WITH #22 AWG BUS WIRE,

4. REMOVE JUMPER BETWEEN
HOLE 6 & HOLE 7

5. REMOVE JUMPER BETWEEN
HOLE 17 & HOLE 18,

6. TEST PER 19A129448,

INSTALLATION Or TWO PL19A129523G1l RELAY
KITS, ON A 19D416702G4, TWO FUNCTION
AUX. CONTROL BOARD,

1. SOLDER-ALL ELECTRICAL CONNECTIONS.

2. MOUNT RELAYS K1, K2, K3 & K4 IN POSITIONS
SHOWN (ON COMPONENT SIDE) USING HARDWARE
SUPPLIED WITH RELAYS.

3. MAKE CONNECTIONS SHOWN IN TABLE 1 AND

TABLE 2 WITH #22 AWG BUS WIRE,

REMOVE JUMPER BETWEEN HOLE 6 £ HOLE 7

REMOVE JUMPER BETWEEN HOLE 17 & HOLE 18

REMOVE JUMPER BETWEEN HOLE 28 & HOLE 29

REMOVE JUMPER BETWEEN HOLE 39 & HOLE 40

TEST PER 194129448,

v
. -

® N

-

INSTALLATION INSTRUCTIONS
RELAY KIT 19A129523Gl
(OPTIONS 7477 & 7478)

Issue 2 o7



ADDENDUM TO LBI-4490

The Outline and Schematic Diagrams provided with this addendum
reflect an early production model of the 19D416660 Transmitter Control
Board. The corresponding drawings in the Maintenance Manual include
diodes CR13 and CR14 along with transistor Ql6 which were added to
the board for future equipment applications,

MOBILE RADIO DEPARTMENT
GENERAL ELECTRIC COMPANY
LYNCHBURG, VIRGINIA 24502

Printed in U.S.A,



ADDENDUM el ]
LBI-4490 .
B ‘——]
{ 14
( CR9 a
O XMIT F2 3z H3 POA
he - =% CRIO REFER TO WIRING DIAGRAM FOR
O CG DISABLE ( 5 = 8 - THE FOLLOWING CONNECT |ONS -
I FROM 10 oP.1 [ or. 2 | op. 3 [cp. 4
H H22 HIg X X
( CRII e
Q XMIT DISABLE ! ' Hgo H16 X X
" ) - H26 H27 X
5 | M) Q6 | 0
. ’ x| 6 Q2 H30 H31 X X
¢ LI-Y H46 X X X X
: - g 5 “F-w LIGYORR [ W7 | x | x X X
o | (Q4 I il | L1-BK H48 X X X X
| L2-y H43 X X
L2-GY OR R Ha4 X X
XMTR/CG ' o L2-BK H45 X X
CONTROL l o c e -Y H4Q X X
- L3-GY OR R Hal X X
| L3-BK H42 X X
| S2 | L4-BK H49 X X X X
; L4- H50 X X X X
9 = S| LJ L5-BK H51 X X X X
® o 4 . = L5-NO COLOR | H52 X X X X
XMIT DISABLE B I I N I 21 L5-GY OR R H53 X X X X
® 7 teg 0 | o : []4 []8 [5-v H54 X X X R
5 ® L6-BK H55 X X X X
Fl NS , 03 [s I [ L6-Y W6 | X | X X X
HAés /, L7-Y H38 X X X %
4 V. 2 []5 L7-BK H39 X X X X
% Cl2 1 &> " - L6 [ Je L8-y Wea | x | x X X
I ~ H U' []4 L8-GY OR R H35 X X X X
CG DISABLE  F2 R I s _t:;:z S T . . :
@ @ . , " L9-Y H32 X X X X
e o 1.9-BK H33 X X X X
m— ﬂ—J \—ﬂ—* _J CR9-ANODE HI4 X X
CR9-CATHODE | HIO X X
SECTION "B-B" CRT0-ANODE HI3 X X
" Bu CRIO-CATHQDE | HS X X
CR1 1 -ANODE H7 X X X X
LEAD IDENTIFICATION NI CATHOE o2 X X 4 X
FOR Q1,02,04,06-Q8 &
Ql0-Ql4 e - X X
. 2
1 FLABT 52-1 H4 X X
S2-2 S2-3 X X
E C (19D417466, Rev. 0) 3 S2-3 HI5 X X X X
(19D416625, Sh. 2, Rev. 1
IN-LINEC TRIANGULAR (19D416625, Sh. 3, neX. 1) sz:g 227 § ); ); §
VIEW FROM LEAD END 2.5 "o x X X -
NOTE: LEAD ARRANGEMENT, AND NOT S2-6 H2 X X X X
CASE SHAPE IS DETERMINING H57 H58 X X
FACTOR FOR LEAD IDENTIFICATION.
LEAD IDENTIFICATION LEAD IDENTIFICATION
FOR Q3,Q05,Q9,Q15,Q16 FOR CR9-CRII

FLAT 8
E c @ €—— RUNS ON SOLDER SIDE
E c RUNS ON BOTH SIDES
8 91011121314
B OR NOTCH OR FLAT IN FLANGE K—
i i IN-LINE ~ TRIANGULAR RUNS ON COMPONENT SIDE

7654321 TO DENOTE CATHODE (NEG.)
SOLDER SIDE VIEW FROM LEAD END .

P_NUMBERING OF
FINGERS

OUTLINE DIAGRAM

TRANSMITTER CONTROL BOARD
19D416660

4 Issue 1




_ ADDENDUM

LBI-4490
( SEE NOTE 4) ] P9
§ l AlO LIM AUDIO
I TONE DETECTORS KEYING FLIP - FLOPS o e KEYING SWITCHES 13 |
+5vDC ﬁ 913p7 i D7 6T DET
ov us-c |2 TPl
TXFI
R38
1950 20K g (77 D3 TRANSMIT
+5VDC O—— B s hd TP4 s
2 o i n23 s |
13K H
"C/V ° | > A5 XMIT Fi
34 ©OR 8 04 I
Lt sizp7 o
. 20f ic1-0
B ) L4 A - =
o6y 94 OR 5 o137 [_ . _e| — DIO TX FI INTERCONNECT
sizp7 |8 Ul-B NA
° 10
Rl A yi-¢ | xmit
DISABLE
47K = I =z |
100 gi R SF24-W-BK
. XMIT oK
] or | 1 2/ 13 a DISABLE
913P7
[ 29 1c1-a A 5 i DA
L o |w-o- 93PT cIs SF24-W-R
uz-8 TV sk 20 -w-ak-8r HI5
Ha -
TXF2 +5vDC
1850 . A , CR3 |R03K3
q 9I13P7 ——0 +5VDC
uz2-c
" il g & A2 XMIT F2
g or | CR4 OA~pie I
L2 2. 913P7 ! oo H20
1c2-D ]
> Dl TX F2 INTERCONNECT
CR8
RIS l
43K =
— +5VDC
i{ or ] 1
2 | 913P7 Dl +12.6VOC REG
R37 L—=2d ice-A
20K
| CG ]
DISABLE
+5VDC CRI2
+5vVDC
—> D9 +5vDC
+
o ci7 cle
25 1000 47UF
c6 DIS 13K o1 ° u
2050 B or ' L2
———————
1" =
= 0, |
. Hos H29 08 GRD
R24
13K
DA
30 A3l (GND ENABLES C6
l A7 CG DIS
At4 LOC/REM CG DIS
Ly oRr REMOVE FOR LOCAL
R2} o | 9izpT
3K 13- L
All C6 INTERCONNECT
i Dia RX NOTCH IN
TP3 ]
RX NOTCH FILTER l > DI3 RX NOTCH OUT
] l - I R34 ]
3 1.5K
9I3P7 D= ]
2 |033-A QIoVF . : —> A8 LINE AUDIO
R28 SEE_APPLICABLE ORODUCTION CHANGE I cI3
2K H5I H54 I SHEFTS IN INSTRUCTION BOOK SEGTION ! .O10UF MODIFICATION FOR MASTR 1L
1.5 clz DEALING WITH THIS UNIT, FOR DES - OPERATION
BK Y 22UF CRIPTION OF GHANGES UNDER EACH i l
NC GA QR R NEY __REVISION LETTER o TP2 REMOVE Hl6 TO H20
= e ' 7t __ THIS ELEM DIAG APPLIES T0 : I JUMPERS HiE To Ho2
Hs6 MODEL NO REV LETTER (DA WIRE) H57 TO H59
¥ | PLI9DAI6660GS o
2 . 9 A9 NOTCHED AUDIO TO TX
il 8 ' ADD
3 91?:_; p— ‘ 3 JUMPERS W9 TO H23
B H55 (DA WIRE! W7 To et
ALL RESISTORS ARE_1/4 WATT UNLESS Le
cto OTHERWISE SPECIFIED AND RESSTOR
6800 VALUES IN OHMS UNLESS FOLLOWED BY R35
KeI00O OHMS OR MEG = 1,000,000 OHMS - 2K
CAPACITOR VALLES IN_ POFARADS (EQUAL
b TO MICROMICROFARADS ) UNLESS FOLLOWED 8K
= BY UF = MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
— — MHs MLLIHENRYS OR Hs HENRYS.
ci4
’l‘ 6800
i T e ) SCHEMATIC DIAGRAM
IPERFORMANCE , REPLACEMENT GF ANY —
CSERVICE  PART SHOULO BE MAGE ONLY WITH TX NOTCH FILTER =
A COMPONENT HAVING THE SPECIFICAT-ONS
o S T vores: - _ — TRANSMITTER CONTROL BOARD

A 2584 SRR D 4
. R e 19D416660G3

3.ALL VOLTAGE READINGS MEASURED WITH
SECUR-IT TONE UNDETECTED.
4.R40 USED ONLY IN TONE REMOTE /REPEAT OPERATION. (19E501112, Rev, 1) Issue 1 5



