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SCHEMATIC DIAGRAM

SQUELCH OPERATED RELAY 19B234871P102
BATTERY STANDBY ALARM TONE 19B234871P103

SOR/BATTERY STANDBY ALARM TONE 19B234871P105(4152-S-00, Sh. 1, Rev. 0)
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SCHEMATIC DIAGRAM

MAIN BOARD
Legend Information
Sheet 3 of 3 (4152-S-04, Rev. G)
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SCHEMATIC DIAGRAM

MAIN BOARD
Audio and Switching

Sheet 2 of 3(4152-S-03 Rev. G)
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SCHEMATIC DIAGRAM

MAIN BOARD
Regulators and Timers
Sheet 1 of 3 (4152-S-02, Rev. G)
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MODIFICATION INSTRUCTIONS OUTLINE DIAGRAMS

MODIFICATION INSTRUCTIONS
MAIN BOARD

SOR/BATTERY STANDBY ALARM TONE

(4165-A-03, Rev. D)

(4152-A-03, Rev. L)

(19D417576, Rev. 5)
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PROBLEM PROCEDURE
1.       If the TX LED, D16, is illuminated then the output line between the panel

and transmitter is bad or the relay is bad (Refer to the operators manual
for transmitter).

The "ANT RELAY" on J1201-3
will not pull in the transmitter re-
lay.

2.      The output from U7E pin 10 should go high (at least 6 Vdc) when the PTT
is activated.  This will happen at the same time that the PTT circuits pull
the input on U7B pin 3 low.  When the PTT is released the output on pin
10 will be delayed 20 milliseconds.

3.       Check the position of jumpers H1, H2, H3 and H4.

1.       Check the repeater disable jumper H14 to H15.
MASTER TIMER will not func-
tion properly.

2.       The input trigger to U9B from RUSOS causes a reset to be applied to the
input of the master timer U8.  The output from pin 8 should go high (10
Vdc) at this time and remain high for the entire cycle time.  this time is
controlled by the jumpers on H5-H10 and H16 to H17 (refer to schematic
for listing).

3.       Check U10A and U10B.  The input on pin 1 should go high and the output
on pin 3 should go low.  This in turn causes the output on pin 4 to be high
which turns on transistor Q6.  When the selector switch SW1 is in the
normal position then the diode D6 is forward biased and the PTT sequence
begins.

1.       Check the jumpers H18-H21 for the proper connection.
DROUPOUT TIMER will not
function properly.

2.       On the rising edge of RUSOS the timer U9A will trigger and the output
on pin 6 will go high if the clear is high on pin 3.  The clear is controlled
by the master timer.  The output is summed by diode D15 to the drive
transistor Q6.  This transistor will start the PTT function when switch
SW1 is in the normal operating position.

1.       Jumper H12 to H13 installed for CG equipped radios.
"RX MUTE" on J1201-2 doesn’t
work properly.

2.       Transistor Q2 is normally on in the non CG Decode state thus its collector
is low (less than 0.3 Vdc) and this keeps transistor Q5 off.

3.      When the "CG DECODE OUTPUT" on J1201-11 goes low (less than 0.8
Vdc) transistor Q2 turns off and its collector goes high.  This turns on
transistor Q5 which causes the receiver in the radio to mute.

MAINTENANCE

FIGURE 3 - REPEATER CONTROL PANEL
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BATTERY STANDBY ALARM TONE
OPTION BC02

The Bat tery Standby Alarm Tone opt ion board
(19B234871P103) plugs on to the main board via J2/P2. If AC
power is interrupted to the station and it is being operated on a
DC source, J1216 pin 7 goes low. This low enables the 1200 Hz
Oscillator U2 and the Repetition Rate Oscillator UI via transis-
tors QS  Q7 and associated circuitry. Bandpass filter U3 pro-
vides filtering for the 1200 Hz signal and the output is applied
to TONE AUDIO LEVEL adjustment R23. Integrated circuit UI
drives JFET transistor Q8 at the repetition cycle. The rate and
duty cycle of Ul are set by R19 and R22 respectively. The tone
output appears at J2 pin 4 and is routed to the transmitter (by
phone lines in remote control panels). This option is available
for the Repeater, DC and Tone Control Panels.

SOR/BATTERY STANDBY ALARM
OPTION 5U02

The SOR/Battery Standby Alarm Tone option board
(19B234871P105) plugs on to the main board via J2/P2. This
board combines the features of the SOR and the Battery Standby
Alarm Tone options. This option is available for the Repeater,
DC and Tone Control Panels.

MAINTENANCE

This repeater station panel is designed for minimal mainte-
nance and requires no special fixtures or test equipment in the
event that it must be serviced.  To gain access to the panel simply
pull on the outside edges of the cabinet and slide the unit out of
the repeater cabinet card cage. A ground strap/retainer is me-
chanically fastened to the rear of the cabinet to keep the unit
from being removed completely from the enclosure. In the event
that the panel must be removed from the repeater cabinet for
servicing, remove the four connectors on the rear of the assem-
bly then simply remove the fastener that holds the ground strap
on the back of the panel. If power is to be applied to the panel
be sure that you refer to the schematic diagram for the proper
terminals (J1203-3 is the 13.8 Vdc input and J1204-l is the
System Ground). In the event that the printed circuit board is to
be removed from the mounting plate, disconnect the harnesses
that are connected to the faceplate and remove the four screws.
Refer to the Troubleshooting Procedure if maintenance be-
comes necessary.

FRONT PANEL SPEAKER

The front panel mounted speaker and volume control poten-
tiometer R75 allow the operator to set the proper listening level

for servicing. R80 provides the terminating impedance required
by the speaker drive circuits within the repeater.

ADJUSTMENT

Potentiometer R60 which is labeled RPTR AUDIO LEVEL,
sets the audio level to the repeater TX AUDIO HI port on
connector J1203 Pin 7.

The repeater drop-out timer, repeater limit timer and Chan-
nel Guard function may be altered using jumpers according to
the charts supplied on the schematic diagram. The repeater
drop-out timer may be set at 1, 3 or 10 seconds. The repeater
limit timer may be set at l, 3, or 10 minutes.

In addition to the above potentiometer, factory adjusted
potentiometer R68 sets the cutoff frequency of the high pass
filter on the input, VOL/SQ HI, port on J1203-8.

BATTERY ALARM TONE ADJUSTMENTS

There are three adjustments on the Battery Alarm Tone
Board. Potentiometer Rl9 sets the repetition rate of the 1200 Hz
tone. Potentiometer R22 sets the ontime of the tone and R23
adjusts the output level.

When the speaker is not being used turn the volume control
all the way counter-clockwise to reduce the amount of audio
that will be at large repeater sites installations. Also be sure
the selector switch SW1 is in the normal mode of operation
prior to leaving the site.

NOTE

This potentiometer will NOT require adjustment in the field
and is sealed to prevent accidental movement.

NOTE

PROBLEM PROCEDURE
No repeat audio from 1.       Check the setting of R60 which may be misadjusted (the setting is too low).
"VOL/SQ HI" J1203-8 to
"TX AUDIO HI" J1203-7.

2.       Check U6D. Pin 12 should be at 10 Vdc when the  "RUS" port on J1204-11
is in unsquelched mode. Pins 10 and 11 should be 5 Vdc with the presence
of repeater audio on both of them. 

3.       The "REP AUDIO MUTE" port on J1200-11 should be between 9 and l0
Vdc.

4.       The "LOCAL PTT" port on J1201-4 should be between 9 and 10 Vdc.
5.        The audio filtering amplifiers consisting of U5A (205 Hz Notch), U5B (Stage

1 High Pass) (Stage 2 High Pass), and U11A (Stage 3 High Pass) should have
their respective outputs on either pin 1 or 7 at 5 Cdc with the presence of
repeater audio.

6.       On units that use the "TONE SWITCH" port on J1200-9 this should be 0.8
Vdc or less.

No audio on "LOCAL MIC HI"
on P3-2 to J1203-7.

1.       Check U6C.  Pin 6 should be at 10 Vdc when the "LOCAL PTT" port on P3-2
is low (0.3 Vdc or less).  Pins 8 and 9 should be 5 Vdc with the local audio
riding on them.

2        The top of capacitor C33 should be 10 Vdc without the presence of audio
from the local mic and drop to no less than 5 Vdc with audio from the
"LOCAL MIC HI" port.

3.       The summing amplifier, U2B should have its output on pin 7 at 5 Vdc with
the local audio riding on it.

No 10 Vdc on the "External 10 1.       Check the input power source from the repeater on J1203-3 for +13.8 Vdc.
Vdc" ports J1202-1 or J1203-4. 2.       Check the input to the voltage regulator, U3 for at least +12 Vdc.

No 10 Vdc for the internal re- 1.      Check the input power source from the repeater on J1203-3 for +13.8 Vdc.
quirements and on J1204-10. 2.      Check the input to the voltage regulator, U4 for at least +12 Vdc.

3.      Check the output from the regulator for +10 Vdc.

No 5 Vdc for the internal refer- 1.      Check the input to U12 for +10 Vdc.
ence source. 2.      Check the output from the regulator for +5 Vdc.

Not the proper voltage on the
"TX OSC CNTRL" at J1204-5.

1.      Schmitt trigger delay circuit comprised of U7C and U7D is not functioning
properly.  The input on pin 5 goes low when the CG circuits decode a PTT;
this causes the output on pin 8 of U7D to go low 20 milliseconds later.

2.       Check U10D pin 11.  It should go high 20 ms after a PTT function is enabled.
3.        Check Q7’s collector.  It should go low 20 ms after a PTT function is enabled.
4.       J1204-5 should go high (at least 9 Vdc).  Suspect Q10 or a short in the TX

oscillator circuit.

TROUBLESHOOTING PROCEDURE
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TIMER CIRCUITRY

The inverted RUS input also starts the master call length
timer U8. On the negative edge of the inverted RUS function,
one shot IC U9B sends a positive pulse from its Q output on pin
10 to the reset input on pin 6 of U8. This pulse resets the internal
counters within U8 and causes the Q output on pin 8 to go high.
The output will remain high until the internal counters have
exceeded the number of clock cycles that have been pro-
grammed into it by the control line on pins 13 and 12. The
internal clock frequency is set by resistors R57 and R58, and
capacitors C42 and C47. Refer to the schematic (See Table of
Contents) for the chart regarding the repeater timer jumpers.

Also when inverted RUS returns to its normally high state,
drop-out timer U9A is triggered on the rising edge. This one-
shot sets its Q output on pin 6 high for the period of time that is
controlled by resistors; R65, R66 and R67 and capacitor C46.
Refer to the schematic for the chart on the repeater drop-out
timer jumpers. The clear input on pin 3 is controlled by NOR
gate U10C, which sends timer U9A a positive pulse on power
up. U10A OR’s the output from the master timer into the
drop-out timer which only allows the dropout timer to operate
if it has not been disabled by the removal of the jumper from
H14 to H15. Diodes Dl2 and DIS OR the outputs from the timers
and feed them to output transistor Q6. This transistor can be
disabled by bringing the REPEATER DISABLE pin J1201-7
low (less than 0.3 VDC). The timer output is available to the
outside on RPTR TIMER port J1200-7.

Selector switch SW1, located on the front panel, allows the
operator to place the panel into the RPTR DISABLE MODE
which disconnects the collector of transistor Q6 from summing
diode D6. This causes the repeater to enter a standby mode. SW1
also can ground the CG MON port on Jl20l-5 by moving the
selector to the position where terminals 3A and 3D make
contact. RPTR DISABLE LED D17 is energized in either the
RPTR DISABLE mode or the CG MON mode.

ANTENNA RELAY AND TRANSMIT
OSCILLATOR CONTROL

Upon detection of a PTT function on the input to the antenna
relay sequence timer, U7B pin 3, the output on pin 4 goes high
and is inverted by U7F. This is fed to forward biased diode D11
thus causing the input to U7E to go low which results in its
output going high. This high on the output of U7E drives
transistor Q1 into saturation and pulls the ANT RELAY port on
J1201-3 low (less than 0.8 Vdc). This causes the relay within
the repeater to be energized putting it into a transmit condition.

When the PTT function is released the input to U7B pin 3
will go high and the output on pin 4 will go low. The low on the
input to U7F on pin 13 causes the output to go high and reverse

biases diode, D11. During this time capacitor C36 is charging
thru resistor, R56 and forms a delay of 20 milliseconds that is
required in order to shut down the transmit oscillator before the
antenna relay is opened thus reducing arcing across the contacts.

The PTT function also feeds another delay timer comprised
of inverters U7C and U7D. These inverters, and associated
components, provide a second 20 millisecond delay circuit
(when the PTT goes low). This circuit also reduces relay contact
arcing by allowing antenna relay contact closure before the TX
oscillator is enabled. When a PTT function goes low (LOCAL
PTT, RPTR PTT, REMOTE PTT, etc.) TX OSC CONTROL on
J1204 pin 5 goes high (10 Vdc) 20 ms after the relay is ener-
gized. This high energizes the repeater transmit oscillator.

RECEIVER MUTE FUNCTION

When the CG DECODE OUTPUT pin on J1201-l1 goes low
(less than 0.3 Vdc) diode D19 is forward biased. This causes
transistor Q2 to turn off and transistor Q5 to turn on. This
grounds the output port, RX l MUTE, on J1201-2 if jumper H12
to H13 is installed. If selector switch SWI is placed in the CG
Monitor mode, then diode D4 is forward biased and transistor
QS will always be turned off.

When used in a GE-MARK System the Repeater Control
Board must be in the enable position and the IDA Repeater
Control switch must be in the disable position.  In addition D1
must be removed from the IDA Control Panel.

SQUELCH OPERATED RELAY OPTION 5U01

The Squelch Operated Relay (SOR) option board
(19B234871P102) plugs on to the main board via J2/P2. When
a signal unsquelches the receiver the RUS line at J2 pin 5 goes
positive. Diode D3 is forward biased and Q1 saturates energiz-
ing relay Kl. Diode Dl suppresses spikes from the relay at turn
off and LED D2 provides an indication of the relays state. This
option is available for the Repeater, DC and Tone Control
Panels.
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In receivers equipped with Channel Guard, the SOR will
operate only when an "on frequency" signal with the correct
CG tone applied to the receiver.

NOTE

Use in a GE-MARK System requires specific switch posi-
tions.  Be sure positioning is correct

NOTE
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DESCRIPTION

The 19B234871P1 Repeater Control Panel is a self con-
tained unit that contains the audio, regulated power supplies
and timing control circuits required to operate the repeater.
The station panel is located within the 7-rack unit radio panel
and is accessed by opening the receiver exciter door on the
front of the repeater cabinet. Figure 1 provides a Block
Diagram of the panel assembly.

CIRCUIT ANALYSIS

The Repeater Control Panel assembly is completely solid
state and uses a combination of discrete components and
integrated circuits (IC’s) to achieve maximum reliability.

VOLTAGE REGULATORS

The input supply voltage for the panel is provided by the
repeater power supply and is applied to the "13.8 Vdc" input
terminal on J1203-3. This port feeds the output regulators
comprised of U3 and U4. Regulator U3 provides all of the
external 10 Vdc requirements for the repeater on J1202-1,
J1203-4 and J1200-1. The voltage on any of these pins is
specified at 10.0 Vdc with the maximum combined current
for the above ports not to exceed 1.5 Amps. Regulator U4
provides all of the on board power requirements for the panel
and REG l0 Vdc on J 1204-10. The voltage on this pin is
specified at 10.0 Vdc with the maximum current draw at 0.5
Amps. Regulator U12 provides the +5 Vdc reference voltage
for the audio amplifiers.

LOCAL MIKE IN/OUT

The "LOCAL MIC HI" port on P32 couples audio from
the mic element to the analog gate U6C. The DC bias and 600
ohm terminating impedance required by the mic is provided
by the RC network comprised of R52, R63 and C33. The
analog gate U6C is controlled by transistor Q8 which inter-
faces the LOCAL PTT line on P33 to the gate lead of U6C.
When the PTT button is not depressed Q8 is off and the
voltage on the top of resistor R50 is low. Upon activation of
the PTT switch, the voltage on R50 will be high (greater than
9.5 Vdc), and the audio from the LOCAL MIC HI line is
coupled to the Combiner/Output Amp U2B via capacitor CI8.

CG FILTER, DEEMPHASIS AND HIGH
PASS FILTER AMPLIFIERS

Audio from the repeater receiver section is applied to the
panel on the "VOL/SQ HI" lead on J1203-8. Amplifier U5A

is a notch filter that is centered at 205 Hz and has 25 dB of
attenuation. Resistor R12 and capacitor CIS form the deem-
phasis filtering that causes the audio to roll off at 6 dB per
octave in the frequency range from 300-3000 Hz. Amplifiers
U5B, U2A and U11A form a third order high pass filter which
is factory adjusted by potentiometer R86 to have a cutoff of
280 Hz. The combination of all the supporting components
and amplifiers in this section provide the frequency envelope
shaping requirements of the graph in Figure 2.

Analog gate U6D controls the audio from the VOL/ SQ
HI input to the Combiner/Output Amp U2B.  Upon detection
of a high on the RUS input on J1204-11; transistor Q3 will
turn on causing the voltage on the collector to go low (less
than 0.3 Vdc). This level is inverted by U7A and controls the
gate pin of U6D which then couples the audio to the top of
potentiometer R60. This potentiometer is used to set the
deviation on the transmitter to 3 KHz in the presence of a 1
Vrms signal on the VOL/SQ HI port. If during the time that
the RUS port is high, a LOCAL PTT is depressed, then diode
D18 is forward biased and disables U6D from conducting and
disables the VOL/SQ HI audio path to the TX AUDIO HI port
on J1203-7. In addition, if a low is applied to REP AUDIO
MUTE port on J1200-11 then diode D20 is forward biased
and this also will terminate the audio path from VOL/SQ HI
to TX AUDIO HI by pulling the gate of U6D low.

RUS AND TONE SWITCH CONTROL

The RUS port on J1204-11 controls the VOL/SQ HI port
as described. This port in itself is controlled by another port;
TONE SWITCH on J1200-9. When the TONE SWITCH is
pulled low (less than 3.0 Vdc); transistor Q4 will energize
causing transistor Q9 to turn on thus enabling RUS transistor
Q3 to operate as described above. This sequence is normally
what occurs when the repeater is equipped with a tone option
board and it receives the valid tone from the mobile. If for
some reason the tone option board does not decode the proper
tones, then the TONE SWITCH port will never go low thus
removing the ground from the emitter of Q3 and in effect
disabling the RUS function. When the TONE SWITCH port
is used, then the jumper between H22 and H23 is removed. It
is installed in all other cases.Copyright© August 1976, General Electric Company
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No one should be permitted to handle any portion of the equipment that is supplied with high voltage; or to connect any external
apparatus to the units while the units are supplied with power.  KEEP AWAY FROM LIVE CIRCUITS.

High level RF energy in the transmitter Power Amplifier assembly can cause RF burns.  KEEP AWAY FROM THESE CIRCUITS
WHEN THE TRANSMITTER IS ENERGIZED!

WARNING

This manual is published by Ericsson GE Mobile Communications Inc. , without any warranty. Improvements and changes to this manual
necessitated by typographical errors, inaccuracies of current information, or improvements to programs and/or equipment, may be made by Ericsson
GE Mobile Communications Inc. , at any time and without notice. Such changes will be incorporated into new editions of this manual. No part of
this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, for any
purpose, without the express written permission of Ericsson GE Mobile Communications Inc.  

SPECIFICATIONS *

Power Input 13.8 Vdc at 100 mA
Frequency Response +1, -3 dB from 300 to 3000 Hz
Temperature Range -30° to +60°C (-22°F to +140°F)
Distortion Less than 3%
Repeater Timer Jumper selectable, 1,3 or 10 minutes
DropOut Timer Jumper selectable, 1,3 or 10 seconds
Size 4.2 x 11.2 x 9.8 inches (h x w x d)

These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.

FIGURE 2 - FREQUENCY RESPONSE
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