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No one should be permitted to handle any portion of the equipment that is supplied with high voltage; or to con-
nect any external apparatus to the units while the units are supplied with power. KEEP AWAY FROM LIVE CIR-
CUITS!

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

LBI-31998 LBI-31998

1



DESCRIPTION

The GE-MARC V Trunked Mobile Radio Repeater is
housed in a desk mate, pole mount, or floor mount cabinet. The
repeater is a continuous duty combination, receiving and re-
transmitting signals simultaneously. The repeater transmitter
exciter is located in a shielded compartment in the radio hous-
ing front door. The repeater receiver is also mounted in the ra-
dio housing front door along with a system board, tone
encoder, and tone decoder boards. See Figures 1 and 2.

100 Watt Transmitter

The GE-MARC V Station 100 Watt transmitter is a crystal-
controlled, phase modulated solid state transmitter designed for
single-frequency operation. The transmitter utilizes both inte-
grated circuits and discrete components and consists of an ex-
citer board and a power amplifier assembly.

The 100 watt PA is driven directly from the output of the
exciter and is located behind the shielded compartment on the
radio housing front door. The power amplifier circuits are
mounted to a finned heat sink which bolts to the rear of the
cabinet. The front of the PA is covered by an RF shield con-
taining a cooling fan.

The 45 watt power amplifier is directly intercbangeable
with the 100 watt P.A. It too is located behind the radio hous-
ing front door and bolts to the rear of the cabinet.

The amplifier is driven directly by the exciter and uses four
power transistors interconnected by strip line layouts and
bandwidth limiting components.

The first output is a single transistor which delivers RF
power to the output circuits.

The power amplifier assembly uses five RF power transis-
tors interconnected with appropriate components and strip line
layouts. The final output has two RF transistors operated in
parallel which in turn delivers RF power to a circulator, low
pass filter, and finally the antenna.

Repeater Control

Directly above the 100 Watt driver is the station control
shelf. A motherboard is mounted to this shelf which accommo-
dates the 10 Volt Regulator/Control module, Audio module,
and Repeater Control module. See Figure 2.

Station Power Supply

The station power supply is located at the bottom of the
station cabinet. A power switch, primary and secondary fuses,
and two AC outlets are located on the front panel. A high cur-
rent fuse is located on the back panel of the power supply. The
PA power supply is mounted directly above the station power
supply.

SYSTEM DESCRIPTION

The repeater operates in one of three modes: idle, busy, or
timeout. In the idle mode, the transmitter is not keyed and the
receiver is waiting for busy tone. The repeater switches from
idle to busy when a busy tone is received from a mobile or
control station.

BUSY TONE is the first tone sent in the mobile or control
station call origination sequence. Upon receiving BUSY
TONE, the transmitter is keyed and ACQUISITION TONE is
sent to the calling mobile or station. The COLLECTION
TONE and GROUP TONE are then repeated.

The repeater requires BUSY TONE to keep it active. How-
ever, there is a period of time between one user releasing his
PTT switch and another user (in the same conversation) operat-
ing his PTT switch when no BUSY TONE is sent. This period
is called the "repeater hold-up time." A repeater in the busy
mode will remain active for 3-10 seconds (adjustable) without
receiving BUSY TONE from the mobile or control station.

A repeater in the busy mode always transmits BUSY
TONE, even during the hold-up time and along with the re-
peated audio. This tone is a signal to other user groups that the
channel is busy. The repeater incorporates a filter which re-
moves the BUSY TONE from the received signal. The repeater
generates its own BUSY TONE for transmission with repeated
signals.

If no BUSY TONE is received by the repeater within the
hold-up period, it will shut down and revert back to the idle
mode after a one-second hold-down delay. During this one-
second hold down delay period, the repeater will not respond
to signals from the mobiles or control stations. The hold-down
period ensures that all mobiles and stations on the channel time
out and clear the channel before a new conversation can begin.
After the hold-down period has elapsed, the repeater is ready
to be signalled again.

The time-out mode occurs only when all the repeaters in
the system are busy, provided the repeaters are linked together
by a DC line called the BUSY BUS. When a repeater enters
the busy mode, a timer is started. If the user vacates the chan-
nel before the timing period ends (1-10 minutes, adjustable),

SPECIFICAT IONS*

DIMENSIONS (Hx W x D)
Desk Mate (44 inch) 44-1/4" x 21-1/2" x 15"
Pole Mount 45" x 21-1/2" x 21"
Floor Mount 69" x 23" x 21"

WEIGHT
Desk Mate 195 lbs.
Pole Mount 240 lbs.
Floor Mount 305 lbs.

INPUT VOLTAGE 121/242 VAC, 60 Hertz only
(5O Hertz Optional)

AC INPUT POWER 550 Watts (100 Watt Station)

TEMPERATURE RANGE -30°C to +60°C (-22°F to +140°F)

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

COMBINATION NOMENCLATURE

                         STRUCTURED OPTIONS

Digits 1 & 2 Digit 3 Digits 4 & 5 Digit 6 Digits 7, 8, & 9 Digit 10

Product
Code

Cabinet
Frequency

Range
Radio
Type

Power
Output

Color

S1 S
44-inch

Desk Mate

ZY
851-870 MHz

Transmit
806-825 MHz

Receive

Y
Repeater

100
100 Watts

M
Moonstone

(indoor)
Pebble
Beige

(outdoor)P
Pole Mount

V
Floor Mount

G
Gray

(indoor)
Pebble
Beige

(outdoor)
N

None

Digit B

Busy
Tone

0
Standard

(3051.9 Hz)

A
2918.7 Hz

Transmitter
FCC Filing No.

Power
Output

KT 256-A2 100 W

LBI-31998 LBI-31998
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the timer resets to zero and the repeater reverts to idle mode. If
the user exceeds the time limit and there are still empty chan-
nels in the system, the conversation time is not limited. When
the time limit has been exceeded and all channels are busy, a
shutdown sequence begins in which the repeater transmits a 5-
20 second (adjustable) interrupted 800 MHz warning tone. At
the end of the tone, the repeater shuts down and reverted to the
idle mode after a one second hold-down period. The shutdown
occurs only when all channels in the system are busy and the
conversation time limit is exceeded.

Another feature of the repeater is the ability to shut down
after receiving uninterrupted BUSY TONE for an excessive
period of time. When this condition exists, the INACTIVITY
ALARM is set indicating to system operators that there is a
problem

System Board A901

The station System Board is located on the Radio Panel
Front Door, and the receiver modules plug directly into the
board. Along the edge of the System Board are two connectors
which interconnect with the Control Shelf and Power Supply.
Plug-in tone jacks are provided. A metering jack is provided
for accommodating the Model 4EX3A11 Test Set. VOLUME
Control R3 is located on the System Board. SQUELCH Con-
trol R901 is located on the Radio Panel Front Door.

A jumper is present between J933-4 and J933-8. Also, a
jumper is present between H47 and H48. The jumpers between
H41 and H42 as well as between H68 and H69 are not present
in GE-MARC V Repeaters.

VOLUME/SQUELCH HI from the receiver audio pre-amp
is connected via J904-1 1 to the Busy Tone Decoder Board
(through P908-1) and J932-16 and J932-17 to SQUELCH
Control R901. The SQUELCH arm is returned to the IFAS
board of the receiver through J932-3 to J1203-8 on the Control
Shelf Mother Board and then to B11 on the Repeater Audio
Board.

After removing the BUSY TONE from the audio signal (at
the Busy Tone Reject Filter), the audio is returned via A10,
J1201-1, and J932-19 to the VOLUME Control R3. The VOL-
UME arm is returned to the receiver IFAS board where the
audio is amplified by the receiver audio power amplifier cir-
cuit. The audio output of the PA is then connected to the
speaker leads at J904-18 and 19.

Busy Tone Decoder Board 19D430562G1 & G2

Audio applied to the Busy Tone Decoder Board on the
VOL/SQ HI lead is passed through a voice rejection filter com-
posed of AR2-A, -B, -C. The resultant signal is limited by Q1

and passed to the Frequency Switchable Selective Amplifier
(FSSA) AR1. The FSSA responds only to the BUSY TONE
frequency, determined by Versatone filter FL1.

The operating frequency and Q of the FSSA circuit are con-
trolled by the tone network. When the incoming signal matches
the resonant frequency of the FSSA, sufficient tone is present
to trigger the detection network consisting of Q2, Q3, and Q4.
AR2-D inverts the output of the tone detector and provides the
BT DETECT logic signal which is coupled through J908-5 to
the Repeater Control Board.

Busy Tone Notch Filter 19C330978G1 &  G2

When a BUSY TONE is received from a transceiver, the
repeater enters the BUSY mode and retransmits the incoming
signal. However, the incoming BUSY TONE is removed from
the signal by the Busy Tone Notch Filter. A locally generated
BUSY TONE is substituted in the retransmitted signal.

The Busy Tone Notch Filter plugs into the Repeater Audio
Board at J3 and J4. The filter consists of a Frequency Switch-
able Selective Amplifier (FSSA) AR1. The FSSA responds
only to the BUSY TONE frequency, determined by Versatone
filter FL1. Two groups of the filter are available.
19C330978G1 has the Versatone filter tuned to the standard
BUSY TONE frequency (3051 Hertz). 19C330978G2 has the
Versatone filter tuned to an alternate BUSYTONE frequency
(2918 Hertz).

The incoming audio signal, with the BUSY TONE re-
moved, is amplified by the Pre-amplifier circuit Q1-Q3 and re-
turned to the Repeater Audio Board.

Repeater Tone Encode Board 19D432023G1 &
G2

The Repeater Tone Encode Board mounts in the Radio
Housing Front Door of the repeater. The Encode Board con-
sists of the BUSY TONE oscillator, the ACQUISITION TONE
Oscillator, the OVERTIME SIGNAL oscillator, and the associ-
ated control circuits.

The Frequency Switchable Selective Amplifier (FSSA)
AR1 operates only at the BUSY TONE frequency determined
by Versatone filter FL1. The FSSA output is amplified by Q1
and Q2 and fed back to the input of the FSSA through C19,
R7, and limiter CR1 and CR2 to sustain oscillation. The output
of the BUSY TONE oscillator is coupled through switch U6 to
summing amplifier AR3.

The ACQUISITION TONE oscillator operates in the same
way as the BUSY TONE oscillator with FSSA AR2 and Versa-
tone filter FL2 determining the operating frequency; Q3 and

Q4 provide amplification, and feedback is accomplished by
C29, R19, and CR3, CR4.

When the TRANSMIT OSCILLATOR CONTROL ap-
plied to terminal J1-3 goes high, switch V6 triggers V3
which generates a 55 ms pulse. The trailing edge of the pulse
from V3 triggers U4 which generates a 3O ms pulse to allow
a 3O ms burst of ACQUISITION TONE to be coupled to
summing amplifier AR3. The TEST SIGNAL SELECTOR
permits manual selection of each of the tones, one at a time,
for system adjustment, R28 adjusts the level of the ACQUI-
SITION TONE.

When the CONVERSATION LIMIT TIMER on the Re-
peater Control Board times out, an OVERTIME SIGNAL
GATE voltage is applied to pin J1-8 of the Encode Board.
This voltage (high) is inverted by AR3 and applied to the
base of Q5, turning the transistor off. With Q5 off, timer U1
and U2 are free to oscillate, generating the OVERTIME
SIGNAL. R32 adjusts the level of the OVERTIME SIG-
NAL. AR3 filters harmonics from the signal, after which it is
applied to the summing amplifier through control switch U6
(pin 1). U6 is triggered by U2 to interrupt the OVERTIME
SIGNAL periodically during normal operation. The sum-
ming amplifier adds the tones and couples them to the re-
peater transmitter through J1 - 1.

When the test jumper (W1) is moved from the NORM
position to one of the test positions (BUSY, OT, or ACQ),
that particular control switch of U6 (controlled by the logic
of the TEST SIGNAL SELECTOR U5) allows the tone to
pass through the tone output lead continuously while block-
ing the other tones.

STE Board 19C331734G1

The Repeater Squelch Tail Eliminator (STE) Board
19C331734G1 mounts on the Tone Encoder board. The sta-
tion harness plugs into the STE board. Strapping for testing
tones is part of the STE board.

The Repeater STE Board provides approximately 900
milliseconds of carrier without BUSY TONE prior to unkey-
ing the transmitter. As long as the TX OSC CONTROL sig-
nal is at logic 1, the low NAND gate U2 (pin 10) holds Q1
on, keeping the transmitter keyed. When the TX OCS CON-
TROL goes to logic 0, NAND gate U2 (pin 4) goes low, trig-
gering the 555 timer U1. The high output of U1 at pin 3
operates Q2, muting the receiver. The logic 0 at U2 (pin 11)
keeps Q1 operating for the duration of the 555 timer (ap-
proximately 900 ms) before the transmitter is unkeyed.

When the test jumper (W2) is moved from the NORM
position to one of the test position (BUSY, OT, or ACQ),
that particular control switch of U6 (controlled by the logic
of the TEST SIGNAL SELECTOR U5) allows the tone to

pass through to the tone output lead continuously while
blocking the other tones.

Built-In Metering (Options 9726, 9727, 9728)

Option 9726 provides a TRANSMITTER tuning meter
and a RECEIVER tuning meter on vertical mount cabinets.
Option 9727 provides TRANSMITTER and RECEIVER
tuning meters as well as an AC LINE meter on the vertical
mount cabinet. Refer to LBI-4845 for detailed installation
instructions for this option.

Option 9728 provides an internal Card Edge Metering
Kit. The Card Edge Meter plugs into the Station Control
Shelf. A switch assembly is also provided to allow metering
the transmitter and receiver test point. LBI-4848 provides
detailed installation instructions for this option.

Heat Sink Blower Kit (Options 9738, 9739,
9740)

A Heat Sink Blower Kit is provided when the station is
mounted in a Pole Mount Cabinet. The blower kit is avail-
able as an option when the station is mounted in a Vertical
Mount or Desk Mate cabinet or when the station is operated
from a 24O VAC source. Refer to the Table of Contents for
installation instructions of these options.

Isoplexer Option 9736

If duplex operation of the station from a single antenna is
required, Option 9736 provides the Isoplexer and cables for
this application.

INITIAL ADJUSTMENT

After the GE-MARC Repeater station has been installed
as described in the Installation Manual, the following adjust-
ments should be made by an authorized electronics techni-
cian before the station is placed in service.

TRANSMITTER ADJUSTMENT

The adjustment for the transmitter includes measuring
the forward and reflected power and adjusting the antenna
length for optimum ratio, then setting the transmitter to rated
power output. Next, measure the frequency and modulation
and record these measurements for future reference.

For the complete transmitter adjustment, refer to the
ALIGNMENT PROCEDURE in the MAINTENANCE
MANUAL for the transmitter.
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RECEIVER ADJUSTMENT

The initial adjustment for the receiver includes tuning the
circuit to match the antenna. Refer to the FRONT END
ALIGNMENT PROCEDURE in the MAINTENANCE
MANUAL for the receiver.

Station Volume (R3 on System Board)

1. Apply a 1000 microvolt on-frequency test signal
modulated by 1000 Hertz with ± 3 kHz deviation to
the receiver antenna jack J937.

2. Turn service speaker switch (S1) to desired RCVR
position.

3. Connect an ACVTVM across J905 terminals 1 and
2 and adjust R3 for a reading of 6.3 Volts RMS on
the meter.

4. Set VOLUME switch S2 on the service speaker to
the desired listening level.

The station SQUELCH control must be precision set to
12 dB SINAD using an RF generator modulated by 1000 Hz
at 3 kHz deviation and a distortion analyzer.

Refer to the 12 dB SINAD sensitivity check in the re-
ceiver MAINTENANCE MANUAL and set the SQUELCH
control (R901 on the Radio Panel Front Door) until the
squelch just opens.

TEST AND TROUBLESHOOTING
PROCEDURES

The individual Maintenance Manual for the transmitter
and receiver describe standard test procedures which the
serviceman can use to compare the actual performance of the
transmitter or receiver against the specifications of the unit
when shipped from the factory. In addition, specific trou-

bleshooting procedures are available to assist the serviceman
in troubleshooting the transmitter and receiver.

Removing ICs (and all other soldered-in components)
can be easily accomplished by using a vacuum de-soldering
tool. To remove an IC, heat each lead separately on the sol-
der side and remove the old solder with the de-soldering
tool.

An alternate method is to use a special soldering tip that
heats all of the pins simultaneously.

MODIFICATIONS

This information enables the user to properly connect the
local Oscillator Output from the exciter/loader (J3) to the re-
ceiver first mixer input jack J302. J302 is located on receiver
cavity assembly A302. This procedure assumes that the old
exciter board has been replaced with the new exciter/loader
and that the oscillator/multiplier board has been removed.

Reference Material:

LBI-38232 - Station Receiver Assembly
LBI-38253 - Transmitter

Procedures:

1. Remove the old local oscillator connector from the
receiver if it has not already been done.  Tuck the
old connector down and out of the way.

2. Connect one end of the receiver local oscillator ca-
ble (19B801529G10) to the receive local oscillator
connector J302 on the receiver.

3. Snake the other end of the cable out through the
grommet in the receive/system cavity and back into
the other grommet in the exciter section of the re-
peater.

4. Connect the other end of the cable to the REC LO
output J3 on the exciter/loader board.

5. Be sure the local oscillator cable is properly dressed
and out of the way - not lying on top of the interior
wall which contacts the cover plate (it may be
tucked under the loader board)

6. Reassemble the radio. Align and set up as in-
structed in the appropriate LBI.

Adjustment of VOLUME control to settings
higher than instructed in the INITIAL ADJUST-
MENT may result in blowing the fuse on the
station service speaker or damage to the Local
Controller Speaker.

CAUTION

INITIAL ADJUSTMENT

Figure 1 - Radio Housing Front Door Adjustments

END ALIGNMENT PROCEDURE in the MAINTE-
NANCE MANUAL for the receiver.

To set the station VOLUME control (R3 on the System
Board) use the following procedure:

1. Apply a 1000 microvolt on frequency test signal
modulated by 1000 Hertz with ± 3 kHz deviation
to the receiver antenna jack J937.

2. Turn service speaker switch (S1) to desired
RCVR position.

3. Connect an AC VTVM across J905 terminals 1
and 2 and adjust R3 for a reading of 6.3 Volts
RMS on the meter.
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SYSTEM BOARD A901
19D417213G1

OUTLINE DIAGRAM

REFER TO WIRING DIAGRAM FOR THE
FOLLOWING CONNECT IONS

FROM TO

H41
H50
H45
H47
H68
H49

H42
H77
H46
H48
H69
H76Figure 2 - Control Shelf Adjustments

(19D423147, Rev. 2)
(19D417205, Sh. 2, Rev. 4)

COMPONENT SIDE

(19D423147, Rev. 2)
(19D417205, Sh. 3, Rev. 3)

SOLDER SIDE
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RADIO HOUSING F RONT DOOR
19D417262G10

SCHEMATIC DIAGRAM

(19D433689, Sh. 1 Rev. 5)
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SCHEMATIC DIAGRAM

(19D433689, Sh. 2 Rev. 2)

RADIO HOUSING FRONT DOOR
19D417262G10
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SERVICE SPEAKER
19C320728G2

OUTLINE & SCHEMATIC DIAGRAM

(19C328482, Rev. 3) (19C320731, Rev. 9)
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REPEATER STE BOARD
19C331734G1

OUTLINE & SCHEMATIC DIAGRAM

(19D433686, Rev. 2)

(19C331735, Rev. 0)
(19A144525, Sh. 1, Rev. 0)

COMPONENT SIDE

(19C331735, Rev. 0)
(19A144525, Sh. 2, Rev. 0)

SOLDER SIDE
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BUSY TONE/AUDIO FILTER
19C336562G1 & G2

OUTLINE & SCHEMATIC DIAGRAM

(19C336564, Rev. 1)
(19A158788, Sh. 1, Rev. 1)

COMPONENT SIDE

(19C336564, Rev. 1)
(19A158788, Sh. 2, Rev. 1)

SOLDER SIDE

(19C336565, Sh. 1, Rev. 1)
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PARTS LIST

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 previous revisions. Refer to the Parts List for descriptions of
parts affected by these revisions.

REV. A - To increase signaling reliability. Changed R18 to metal film:  133K ohms ±1%, 1/4
W.  (19C314256P21333).  Changed R35 to composition:  47K ohms ±5%, 1/4 W. 
(19A700106P103).  Changed Q1 to 19A116774P1.
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BUSY TONE DECODER BOARD
19D430562G1 & G2

OUTLINE & SCHEMATIC DIAGRAM

(19D430560, Rev. 1)
(19A142656, Sh. 1, Rev. 0)

COMPONENT SIDE

(19D430560, Rev. 1)
(19A142656, Sh. 1, Rev. 0)

SOLDER SIDE

(19D430563, Rev. 3)
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REPEATER TONE ENCODE BOARD
19D432023G1 & G2

OUTLINE & SCHEMATIC DIAGRAM

(19D432026, Rev. 3)
(19A143141, Sh. 1, Rev. 1)

COMPONENT SIDE

(19D432026, Rev. 3)
(19A143141, Sh. 1, Rev. 1)

SOLDER SIDE
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BUSY TONE NOTCH FILTER
19C330978G1 & G2

OUTLINE & SCHEMATIC DIAGRAM

(19C331068, Rev. 1)
(19A143585, Sh. 1, Rev. 1)

COMPONENT SIDE

(19C331068, Rev. 1)
(19A143585, Sh. 1, Rev. 1)

SOLDER SIDE

(19C331070, Rev. 1)
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MECHANICAL PARTS BREAKDOWN

100 WATT SOLID STATE
DESK MATE STATION
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MECHANICAL PARTS BREAKDOWN

100 WATT SOLID STATE
POLE MOUNT STATION
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MECHANICAL PARTS BREAKDOWN

100 WATT SOLID STATE
FLOOR MOUNT STATION
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MECHANICAL PARTS BREAKDOWN

100 WATT SOLID STATE STATION
MOTHER BOARD AND DRIVER ASSEMBLIES
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MECHANICAL PARTS BREAKDOWN

RADIO HOUSING FRONT DOOR
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DESK MATE CABINET

MECHANICAL PARTS BREAKDOWNLBI-31998 LBI-31998
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POLE MOUNT CABINET

MECHANICAL PARTS BREAKDOWNLBI-31998 LBI-31998
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FLOOR MOUNT CABINET

MECHANICAL PARTS BREAKDOWNLBI-31998 LBI-31998
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INTERCONNECTION DIAGRAM

(19R622600, Rev. 5)

800 MHz, 100 WATTS
REPEATER STATION HARNESS
(19C320811G10)
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INTERCONNECTION DIAGRAM

(19R622600, Rev. 5)

800 MHz, 100 WATTS
REPEATER STATION HARNESS

(19C320811G10)
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INSTALLATION INSTRUCTIONS

ISOPLEXER OPTION 9736
(19D432369, Rev. 0)
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INSTALLATION INSTRUCTIONS

HEATSINK BLOWER, OPTIONS
9738, 9739 & 9740

19C330920, Rev. 1)
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