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COMBINATION NOMENCLATURE LBI30830

VEHICULAR REPEATER

1st Digit 2nd Digit 3rd Digit 4th Digir Sth Digit 6th Digit 7th Digit
Mechanical System Power Channel Frequency
Package Voltage Control Output Spacing Range Options
M v R 1 ] G ]
Trunk Mount +12 vVDC Prioritizing 0-.9 25 kHz 138-155 MHz None
MASTR II (Negative Watts
Comb. Ground Only)
(-] H N
E 30 kHz 150.8-174 MHz Noise Blkr.
Trunk Mount
Executive II K P
Comb. 406-420 MHz Pre-Amp
450-470 MHz
470-494 MHz
494-512 MHz

MOBILE DETECTOR (OPTIONAL)

1st Digit 2nd Digit 3rd Digit 4th Digit Sth Digit 6th Digit
Product Number of| Radio DFE Freq.
Product Line Control Freq. Freq Range Range
% E — = T | —
Mobile Vehicular | {Mobile Detector One 29.7-36 29.7-36 MHz
Detector RPTR MHz
R ! 1-2 Freq. Two B 36-42 MH:
Personal PE PE 36-42 MHz
Receiver c
v 3 Three c 42-50 MHz
PY 3-8 Freq. 42-50 MHz
= D a
Four D 138-155 MHz
4 66-76 MHz
DFE
PE E E H
Five 150.8-174
8 75-88 MHz MHz
4-Freq. F
PY Six Q K
138-155 406-420 MH:z
a =
Seven M
“ 450-470 MH:z
H 150.8-174
MHz
Eight N
K 470-494 MH:z
x 406-420
Zero MHz P
M 494-512 MHz
450-470 X
MHz No DFE
470-494
MHz
494-512
MH P
: iii
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FREQUENCY RANGE

INPUT VOLTAGE
BATTERY DRAIN
Off
Standby
Repeat

DIMENSIONS (H x W x D)

WEIGHT
TEMPERATURE RANGE

DUTY CYCLE

SYSTEM SPECIFICATIONS*

138-174 MHz (KT-169-A)
406-512 MHz (KT-170-A)

13.8 VDC £20%

0.015 Amperes
0.450 Amperes
0.850 Amperes

9.9 cm/3.9 in.

cm/13.4 in.
9 kgs/20 1bs.

-30°C to +60°C

x 34.3 cm/13.5 in. x 34

(-22°F to +140°F)

Continuous

* These specifications are intended primarily for the use of the serviceman. Refer to the

appropriate Specifications Sheet in the a

of standard units in the Vehicular Repeater System.

FCC FILING NUMBER

pplicable MAINTENANCE MANUAL for specifications

TRANSMITTER POWER OUTPUT FREQUENCY RANGE
KT-169-A 300 Milliwatts 138-174 MH:z
KT-170-A 300 Milliwatts 406-420 MHz

450-512 MHz
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Figure 1 - Vehicular Repeater Radio Unit Module Layout, (Typical)



DESCRIPTION

MASTR® Executive II Vehicular Repeater
Radio Combinations are compact, highly re-
liable and ruggedly-constructed units that
are designed to meet the most stringent re-
quirements in the two-way radio field. The
vehicular repeater radio unit operates in
conjunction with a MASTR II or MASTR Execu-
tive II radio to repeat base-to-portable and
portable-to-base transmissions.

The radios are fully transistorized--
utilizing both discrete components and in-
tegrated circuits (IC's) for highest reli-
ability. The standard combination is
equipped with the following:

e Plug-in oscillator modules for
+0.005% oscillator stability.

e Channel Guard (tone squelch) decode.
e Type 90 tone encode and decode.

The combination is contained in a
"slide-rail', tamper resistant mounting frame
and is designed for trunk-mount installa-
tions. When unlocked, the unit can be easily
pulled out of its frame for servicing.

The Vehicular Repeater is of modular
construction and the modules may be used
interchangeably in vehicular repeater combi-
nations, except for strapping arrangements
required for operation in your radio. No
modifications are required when transferring
the modules from one vehicular repeater to
another. All major modules and tuning ad-
justments except for the System Board, Chan-
nel Guard and Type 90 tone modules are easily
accessible from the top of the radio (See
Figure 1).

Centralized metering jacks for the
transmitter and receiver are provided for
simplified alignment and troubleshooting.
Metering test points are available for the
System Board and Logic Board measurements.

TRANSMITTER

The transmitter consists of an exciter
board and a power amplifier/antenna switch
assembly. The PA/antenna switch assembly
mounts on a hinged heat sink casting that
swings down for easy access.. A low-pass
filter mounts on the heat sink next to the
PA assembly.

RECEIVER

The receiver consists of an oscillator/
multiplier assembly (Osc/Mult), RF assembly,
Mixer/IF assembly (MIF) and IF-Detector as-
sembly (IF-Det.). The audio and squelch
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circuitry for the receiver is located on
the system board.

SYSTEM BOARD

The system board contains the 10 Volt
regulator, frequency select interface,
mobile squelch, repeater squelch, mobile
microphone interface, Type 90 interface,
repeater CG interface and logic board inter-
face circuit. The board is mounted on the
underside of the radio chassis. The system
board contains test points to monitor oper-
ation of the transmitter, receiver and logic
boards.

LOGIC BOARD

The logic board contains the delay
state counter circuit, portable interrupt
circuit, multiple priority clearing circuit,
Type 90 encode timer circuit and a Carrier
Control Timer circuit. The board is mounted
on the underside of the radio chassis and
plugs into the system board.

MOBILE DETECTOR (Optional)

The Mobile Detector is mounted next to
the vehicular repeater receiver and moni-
tors the mobile radio transmit frequency to
determine if another repeater is repeating
portable-to-base transmissions. If there
is a portable-to-base transmission in pro-
gress, it keeps the delay state counter
from counting down and allowing the vehi-
cular repeater to become the priority unit.

VEHICULAR REPEATER SYSTEM DESCRIPTION

The Vehicular Repeater System consists
of the MASTR Executive II Vehicular Repeater
Radio, a Mobile Radio, Control Unit, a MASTR
Personal Series (PE) Portable Radio Unit
with its associated Vehicular Charger Unit
and associated power/control cables (see
Figure 2). The Vehicular Repeater System
retransmits (repeats) portable-to-base and
base-to-portable transmissions to a vehicule
operator, using the PE radio, away from his
vehicle. This permits the operator to be
in constant contact with other units or net-
works when it is not feasible to remain
with the vehicle. A typical mobile instal-
lation is shown in Figure 3.

The vehicular repeater radio contains
the control and logic circuits necessary to
transform a vehicle into a mobile repeating
station. The vehicular repeater is a single
frequency radio operating in the 138-174
MHz or 406-512 MHz frequency range with a
low-power (300 milliwatts) transmitter.

The antenna for the vehicular repeater is
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Figure 2 - Vehicular Repeater System Block Diagram
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VEHICULAR REPEATER SYSTEM DESCRIPTION

normally located on the trunk area of the
vehicle.

When the Vehicular Repeater System is
enabled, the mobile radio is used to repeat
transmissions to and from remote/repeat base
stations. This arrangement permits cross-
band repeat operation to minimize inter-
ference problems and eliminate the require-
ments for duplexers.

The mobile radio control unit allows
the vehicular operator to select the oper-
ating channel.

The vehicular charger contains the con-
trol circuitry to apply power to the vehi-
cular repeater radio, to enable the Vehicular
Repeater System, and to recharge the battery
pack of the PE radio. During normal mobile
operation the PE radio is inserted into the
vehicular charger and the REPEATER pushbutton
switch set to the "on" position. This places
the Vehicular Repeater System in a ready
condition so that removal of the PE radio
unit automatically enables the Vehicular Re-
peater Systenm.

Power is automatically applied for re-
charging the battery pack when the PE radio
is inserted into the charging insert of the
vehicular charger. The amber LED indicator
labeled CHARGE will glow when positive con-
tact has been made and the green LED indi-
cator labeled READY will glow when the bat-
tery pack is fully recharged.

The PE radio operates in the 138-174
MHz or 406-512 MHz frequency range with a
medium power transmitter and using a flexible
spring antenna. A channel selector switch
permits selection of up to 8 channels. Only
one frequency/channel is used to communicate
via the Vehicular Repeater.

SYSTEM OPERATION

The Vehicular Repeater System extends
the communications from a fixed mobile
(vehicle) system to a portable communi-
cations system permitting the vehicle oper-
ator to remain in continuous communication
with the dispatch center or other radio sys-
tem units when away from the vehicle. There
are three basic types of operation possible
when the operator has left the vehicle with
the PE radio. One is portable-to-base oper-
ation which uses the Vehicular Repeater Sys-
tem to repeat any transmissions from the PE
radio to a remote/repeat base station for
communications with a dispatcher or to other
mobile radio units via a base station re-
peater facility.

Another type of operation is the base-
to-portable wherein a dispatcher(s) or other
mobile radio units using a remote/repeat base
station can communicate with the PE radio
operator through the repeat function of the
Vehicular Repeater System.
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The third type of operation involves
the PE radios for portable-to-portable com-
munications without activating the repeater.

In portable-to-base operation the Vehi-
cular Repeater System is enabled. When the
PE radio user has the channel select switch
on the designated repeater channel and keys
the unit, the transmitted signal is modu-
lated with a Channel Guard tone. When this
CG tone is detected by the CG decoder in the
Vehicular Repeater radio, the control and
logic circuits key the mobile radio to re-
transmit the message.

The Vehicular Repeater System is inter-
rupted when the mobile microphone is used.
When the mobile PTT switch is operated the
repeat function is disabled and the mobile
radio is used for communications. When the
mobile microphone use is concluded, the
Vehicular Repeater System will again be
available for the repeat function.

The base-to-portable operation is the
reverse of the portable-to-base operation
described above.

During these two operations all PE
radios in the area will hear each other's
transmissions directly and the repeated re-
ply from the base station.

The third type of operation involves
only the PE radio units and does not require
the repeating functions of the Vehicular Re-
peater System. A designated channel not
provided with the repeater CG tone is used
for direct portable-to-portable communi-
cations. Since it does not contain a CG
tone, it cannot activate the vehicular re-
peat. However, all PE radios in the area
and on the designated channel will hear the
transmissions.

Returning the PE radio to the charging
insert on the vehicular charger automatically
disables the Vehicular Repeater System.
Should the PE radio not be inserted into the
vehicular charger for some reason (e.g.,
servicing, wearing of unit, etc.), the RE-
PEATER pushbutton switch must be manually
operated to the "on" and "off" positions.

Control logic circuitry is provided by
the vehicular repeater radio to insure that
only one Vehicular Repeater System is active
when more than one unit is in the same
general vicinity, thereby preventing multiple
transmissions and interference. The priority
logic circuits assure that the last Vehi-
cular Repeater System enabled normally be-
comes the priority unit and will remain until
another unit is enabled or the priority unit
leaves the area.

A Carrier Control Timer (CCT) prevents
system tie-ups and can be strapped to time
portable-to-base transmissions, base-to-
portable transmissions or both.
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Enable of First Vehicular Repeater System

When a vehicle containing the Vehicular
Repeater System equipment arrives at a lo-
cation that requires the operator to be away
from the vehicle and yet maintain communi-
cation, the Vehicular Repeater System can
be enabled. Normally, the PE radio is in-
serted in the vehjgular charger and the RE-
PEATER pushbutton switch is in the "on"
position. The operator, removing the PE
radio, automatically enables the Vehicular
Repeater System. The mobile radio will
operate on the channel indicated on the
Control Unit. The PE radio channel select
switch should be set to the designated re-
peat channel position.

When the PE radio is removed from the
vehicular charger unit, a switch closure
in the vehicular charger causes a repeat
enable signal to be applied to the logic
circuitry in the vehicular repeater radio.
This, in turn, causes the vehicular repeater
transmitter to send a short burst of Type
90 tone. Since no other Vehicular Repeater
Systems have been enabled at this time the
Type 90 tone burst has no effect. At the
time of the Type 90 tone burst, the delay
state counter in the enabled Vehicular Re-
peater is reset from a priority state "3"
to priority state "0'", making this vehi-
cular repeater the priority unit at this
location.

Enable of Second Vehicular Repeater System

When a second vehicle, equipped with a
Vehicular Repeater System, arrives in the
general proximity of the first vehicle,
nothing will happen until the repeater sys-
tem in the second vehicle is enabled. Upon
removal of the PE radio and the automatic
enabling of the Vehicular Repeater System,
the second vehicular repeater transmitter
sends a short burst of Type 90 tone. This
tone is received by the first vehicular re-
peater receiver and detected by its Type 90
decoder. The decoder output informs the
logic and control circuits of the first
vehicle that the second Vehicular Repeater
System is assuming control and will become
the priority vehicular repeater. The delay
state counter in the first vehicular re-
peater will advance to priority state "1"
while the delay state counter in the second
vehicular repeater advances to priority
state "0". Transmissions to and from all
PE radios in the area will now be repeated
by the second Vehicular Repeater System.

Enable of Additional Vehicular Repeater
Systems

The arrival of additional vehicles with
Vehicular Repeater Systems in the same gen-
eral proximity of the last enabled priority
vehicular repeater has no effect on the
priority Vehicular Repeater System until the

VEHICULAR REPEATER SYSTEM DESCRIPTION

newly arrived Vehicular Repeater Systems
are enabled. The delay state counter in
each vehicular repeater insures that the
last Vehicular Repeater System enabled will
be the priority unit.

Departure of Vehicular Repeater System
Vehicles

The order in which vehicular repeaters
leave a location determines whether the pri-
ority changes. A vehicle that leaves or
disables its Vehicular Repeater System and
was not the priority unit has no effect on
the remaining Vehicular Repeater Systems.
Should the operator re-insert the PE radio
into the vehicular charger unit of a pri-
ority Vehicular Repeater System (thereby
disabling the vehicular repeater) nothing
will happen until a condition to repeat
occurs. When this condition occurs, the
remaining enabled Vehicular Repeater Systems
begin to count down from their priority
states. The first Vehicular Repeater System
to reach priority state "0'" becomes the pri-
ority unit and repeats, stopping the count-
down in the remaining repeaters.

Portable Interrupt

During base-to-portable transmissions,
the vehicular repeater transmitter is un-
keyed for 6 milliseconds every 2 seconds to
check for portable radio transmissions. If
there is activity on the portable radio fre-
quency, the vehicular repeater will immedi-
ately cease transmitting. If there is a
transmission with Channel Guard tone, the
vehicular repeater immediately stops repeat-
ing base-to-portable and repeats portable-
to-base.

Multiple Priority Clearing

If, for any reason, two or more Vehi-
cular repeaters are in priority state '"0",
the first base-to-portable transmission
longer than two seconds will cause all the
repeaters in priority state "0'", except one,
to advance to priority state '"1'". This
action is initiated by the portable inter-
rupt function. On a base-to-portable trans-
mission, each vehicular repeater is inter-
rupted every two seconds to check for any
portable transmissions. Since the two
second interval is generated by a free-
running clock, the intervals in the priority
units are random. One of the priority units
will interrupt before the others, detect
the other repeater(s) and shut down. At
the end of the base transmission, the inter-
rupted repeater will advance to priority
state ""1", clearing the system.

INSTALLATION

The Vehicular Repeater radio is in-
stalled in the same manner as the MASTR
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Executive II radio. A typical installation
is shown in Figure 3. Refer to the MASTR
- Executive II Installations for déetails.

POWER CONTROL AND INTERFACE CABLE

The Power/Control cable supplied for
the mobile radio unit should be installed as
indicated in the Installation Instructions
with the following exception:

The interface cable (MASTR II or MASTR
Executive II) plug P901 is connected to the
Mobile Radio and J1 to the Power Control
Cable. The remaining two connectors P2 and
P802 are connected to the Vehicular Repeater
and Vehicular Charger respectively.

ADJUSTMENTS

INITIAL ADJUSTMENTS

Preliminary adjustments on the mobile
radio and the vehicular repeater radio
should be completed as indicated in the
applicable MAINTENANCE MANUALS. The follow-

ing adjustment procedures should be per-
formed with the complete Vehicular Repeater
System interconnected and power applied.

The options on channels F1 through F8
are chosen to meet the customer's need. If
optional mobile detector is present for non-
simplex channels, certain diodes correspond-
ing to frequency positions where mobile de-
tector is used are removed from matrix CR1
through CR8. If optional mobile CG decoder
is present, diodes are removed from matrix
CR11 through CR18 corresponding to frequency
position requiring the CG decoder. Refer
to Modification Instructions in the Vehicular
Repeater Systems Manual.

CAUTION

To prevent possible damage to test
equipment when connected directly to
the antenna jacks of either the mobile
radio or the vehicular repeater radio,
directional couplers should be used.

Connect test equipment to the Vehicular
Repeater System as shown in Figure 4 and tune
modulation deviation meter to repeater trans-
mit frequency.

TYPE 90
ENCODE
TONE
] auowo Cooame L
|"' OSCILLATOR ENCODE TONE ‘ —|
| RF  SIGNAL .
| GENERATOR |
FREQUENCY i
| COUNTER |
| MODULATION |
— — — — — — ] DEVIATION e —— —— — —
1 ~ METER 1 \L
Y” vy
WAT TMETER DIRECTIONAL A MOBILE VEHICULAR| ¢ | DIRECTIONAL WATTMETER
o-100wart [ “courLen - >V WAoo RePeater [HANT(¢——"coupLer [ o-IWaTT
CONTROL VEHICULAR|"
UNIT CHARGER

HOOK
"SWITCH/
HOLDER

RC-3885

Figure 4 - Test Setup
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ADJUSTMENTS

NOTE

A PE radio unit must be inserted in-
to the vehicular charger unit before
performing the following adjustments.

Initial Turn-On

1.

Apply power to mobile radio by
pressing POWER switch on control
unit to "on' position and set Fre-
quency Selector Switch to FIl.

Apply power to vehicular re-
peater radio by depressing POWER
switch on vehicular charger to
the "on'" position. The ON indi-
cator should glow.

Press the REPEATER pushbutton
switch on the vehicular charger

to the "on'" position. The re-
peater is keyed for a short period
of time.

Verify that a short (1/2 second)
transmission is observed from the
vehicular repeater transmitter as
indicated on wattmeter. The EN-
ABLED indicator should glow.

BASE-TO-PORTABLE ADJUSTMENTS

Type 90 Encode Modulation Adjustment

1.

On Vehicular Repeater System board
connect TP3 to TP6 and TP17 to
TP8. Using the deviation meter

measure the Type 90 Tone deviation.

Adjust R605 on Type 90 Encode/
Decode Module as necessary to ob-
tain 3 kHz deviation. Remove
jumpers.

Mobile Squelch Adjustment

NOTE

If Mobile Channel Guard option is
present on Fl connect a jumper be-

tween

peater Systems board.

TP17 and TP8 on Vehicular Re-

Apply an on-frequency signal with
20 dB quieting to the mobile

radio antenna jack (measured at
J902-4) on Vehicular Repeater Sys-
tems board.

Adjust MOB SQ ADJ control R6 on
the vehicular repeater system
board so that a voltage at test
point TP9 on the vehicular re-
peater system board switches from
less than 1 volt to more than 8
volts.

3.

Observe that the vehicular repeater
keys with this 20 dB quieting sig-
nal.

Mobile Modulation Adjustment

1.

2.

3.
4.

Apply an on-frequency 1000 uV sig-
nal modulated with 1000 Hz to the
vehicular repeater antenna jack.

Adjust MOB MOD ADJ control R1l on
the vehicular repeater system board
for *3 kHz deviation on mobile radio
transmitter output.

Remove jumper from TP17 and TPS8.

If optional Mobile Channel Guard
is present, modulate the RF input
with the proper Channel Guard tone.
Verify that the repeater is keyed
as indicated on the wattmeter.

PORTABLE-TO-BASE

Repeater Squelch Adjustment

1.

2.

3.

Connect a jumper between TP13 and
TP5 on Vehicular Repeater Systems
Board.

Verify that the mobile radio is
keyed.

Apply an on-frequency 20 dB quiet-
ing signal to the vehicular re-
peater antenna jack.

Adjust RPT SQ ADJ control R25 on
the vehicular repeater system board
so that the voltage at test point
TP10 switches from less than 1 volt
to more than 8 volts.

Repeater Modulation Adjustment

1.

2.

3.

4.

5.

6.

Apply a 1000 uV on frequency signal
modulated with 1000 Hz to the vehi-
cular repeater antenna jack.

Adjust RPT MOD ADJ control R3 on
vehicular repeater system board for
+3 kHz deviation.

Remove jumper connected between
TP13 and TP5. Verify that mobile
radio is unkeyed.

Apply an on frequency signal with
proper Channel Guard tone to re-
peater antenna jack. The mobile
radio should be keyed.

Remove the CG and 1000 MWV signal
from the RF generator. The mobile
should be unkeyed.

Apply a Type 90 signal to the RF
generator.



ADJUSTMENTS

7. Disconnect the RF Signal Generator
from the repeater antenna jack and
then reconnect. The mobile radio
should not be keyed.

Mobile Detector Squelch Adjustment

1. If the vehicular repeater is
equipped with a Mobile Detector,
select a non-simplex channel and
apply a 10 dB quieting signal on
the RF frequency to the vehicular
repeater antenna jack.

2. Adjust MON SQ ADJ control R77 on
the vehicular repeater system board
so that a voltage at test point
TP18 on the vehicular repeater sys-
tem board switches from less than
1 volt to more than 8 volts.

OPERATION

Complete operating instructions for the
Two-Way Radio equipment are provided in the
separate OPERATING MANUALS. The basic pro-
cedures for receiving and transmitting mes-
sages and enabling the vehicular repeater
are as follows:

MOBILE RADIO OPERATION

NOTE

A PE radio should be inserted into the
vehicular charger or the REPEATER push-
button switch be in the "off" position
when the operator is in the vehicle.

To Receive A Message

1. Turn on the mobile radio by pre551ng
the POWER switch to the "on'" posi-
tion. The power on indicator will
glow.

2. Turn the SQUELCH control (if
present) clockwise (to the right)
as far as possible.

3. Adjust the VOLUME control until the
noise is easily heard, but is not
annoyingly loud.

4. Now, slowly turn the SQUELCH con-
trol counterclockwise (to the left)
until the noise just fades out.

The mobile radio is now ready to receive
messages from other radios in the communi-
cation system.

To Transmit A Message

1. Turn the mobile radio on as directed
in the "To Receive A Message'" par-
agraph.
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Remove the microphone from the
hookswitch/holder and press the
push-to-talk (PTT) button on the
microphone. Speak across the face
of the microphone in a normal voice.
The red transmit indicator on the
control unit will glow each time
the microphone PTT button is press-
ed, indicating that the mobile
radio transmitter is operating.
Release the microphone PTT button
to receive messages.

NOTE

The mobile radio should be used for
sending and receiving messages when the
operator is in the vehicle.

AUTOMATIC OPERATION OF VEHICULAR REPEATER

SYSTEMS

NOTE

A MASTR PE radio must be inserted into
the vehicular charger when the Vehicular
Repeater System operational mode is not
required.

To Turn On Vehicular Repeater System

1.

3.

Turn on the mobile radio and select
the repeater channel as directed in
the "To Receive A Message' section.

Apply power to the vehicular re-
peater radio by pressing the POWER
switch on the vehicular charger to
ON. The ON indicator will glow.

Depress the REPEATER ENABLE push-
button switch to the "on'" position.

To Enable Vehicular Repeater System

1.

Perform all steps as directed in the
"To Turn On Vehicular Repeater Sys-
tem'" section.

Remove the PE radio from the vehi-
cular charger by unlocking the re-
lease button, if required, and

pressing in on the release button.

The ENABLED indicator will glow
indicating that the Vehicular Re-
peater System has been enabled for
communications away from the vehi-
cle.

Turn on and adjust PE radio as
directed in the MASTR PE Series
OPERATING MANUAL.

The channel select switch on the PE
radio should be set to the repeater
channel.
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The Vehicular Repeater System is now
ready to retransmit any communications to
and from a vehicle operator using a PE
radio away from the vehicle.

To Disable Vehicular Repeater System

1. Turn off the PE radio and reinsert
it into the vehicular charger
charging insert.

2. The ENABLED indicator will go out
and the Vehicular Repeater System
is disabled.

To Turn Off Vehicular Repeater System

1. Press the REPEATER pushbutton
switch to release to the "off"
position.

2. Press the POWER switch on the
vehicular charger unit to the
"off" position. The ON indicator
will go out.

MANUAL OPERATION OF VEHICULAR REPEATER
SYSTEM

NOTE

The following operation is NOT recom-
mended, but is given as a guide in the
event the conditions indicated exist.

Normally the PE radio is inserted in-
to the vehicular charger unit and the RE-
PEATER pushbutton switch is in the '"on"
position. However, should the PE radio
unit have been removed for some reason
(e.g., servicing, wearing of unit, etc.),
the REPEATER pushbutton switch must be man-
ually operated to the "on'" and "off" posi-
tions. With the PE radio removed and Vehi-
cular Repeater System not required, the
REPEATER pushbutton switch must be in the
"off'" position to minimize interference and
allow other Vehicular Repeater Systems in
the immediate area to operate.

1. Turn on the mobile radio and se-
lect the proper channel as dir-
ected in the "To Receive A Mes-
sage' section.

2. Apply power to the Vehicular re-
peater by pressing the POWER switch
on the vehicular charger to the
"on" position. The ON indicator
will glow.

3. Depress the REPEATER ENABLE push-
button switch to the "on' position.
The ENABLE indicator will glow
indicating the Vehicular Repeater
System is operational.

OPERATION

4, When the Vehicular Repeater System
operation is no longer required,
the REPEATER pushbutton switch must
be pressed to release to "off"
position. The ENABLE indicator
will go out.

A vehicle operator returning to the
vehicle and not returning «the PE unit to the
vehicular charger unit must depress the RE-
PEATER pushbutton switch to release to "off"
position to disable the Vehicular Repeater
System. Failure to do so will cause a delay
in another Vehicular Repeater System from
assuming the priority state and possibly
causing interference with existing or future
communications traffic.

NOTE

REMEMBER -- When Vehicular Repeater
System operation is no longer required,
the PE radio must be inserted into the
vehicular charger OR the REPEATER push-
button switch must be in the "off"
position.

MAINTENANCE

REMOVING IC's (and all other soldered-
in components) can be easily accomplished by
using a de-soldering tool such as a SOLDA-
PULLT® or equivalent. To remove an IC, heat
each lead separately on the solder 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.

CAUTION

The CMOS Integrated Circuit devices used
in this equipment can be destroyed by
static discharges. Before handling one
of these devices, the serviceman should
discharge himself by touching the case
of a bench test instrument that has a
3-prong power cord connected to an out-
let with a known good earth ground.

When soldering or de-soldering a CMOS
device, the soldering iron should also
have a 3-prong power cord connected to
an outlet with a known good earth ground
or a battery-operated soldering iron
should be used.

PREVENTIVE MAINTENANCE

To insure high operating efficiency and
to prevent mechanical and electrical failures
from interrupting system operations, routine
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checks should be made of all mechanical and
electrical parts at regular intervals. This
preventive maintenance should include the
checks as listed in the table of Maintenance
Checks.

TEST AND TROUBLESHOOTING PROCEDURES

The individual Maintenance Manual for
the transmitter and receiver describe stan-
dard 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 trouble-
shooting procedures are available to assist
the serviceman in troubleshooting the trans-
mitter and receiver.

DISASSEMBLY

To gain access to the unit for
servicing:

1. Unlock the radio (see Figure 5).
MOUNTING

FRAME
LOCK

CAPTIVE
SCREW

LBI30830

2. Loosen the two captive screws shown
in Figure 5.

3. Pull the radio forward about two
inches out of the mounting frame,
and 1ift off top cover.

4, To gain access to the bottom side,
pull the radio all the way out of
mounting frame.

MECHANICAL PARTS BREAKDOWN

A mechanical parts breakdown diagram
of the vehicular repeater is provided in
this manual. The diagram shows the place-
ment and GE Part Number of mechanical items
(see Table of Contents).

RE-INSTALLATION
If the mobile combination is ever

moved to a different vehicle, always check
the battery polarity of the new system.

TOP COVER

CAPTIVE
SCREW

Figure 5 - Disassembly

GENERAL ELECTRIC COMPANY ¢ MOBILE COMMUNICATIONS DIVISION
WORLD HEADQUARTERS ¢ LYNCHBURG, VIRGINIA 24502 U.S.A.

GENERAL @B ELECTRIC

* Trademark of General Electric Company U.S.A
Printed in US.A.
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NOTES:

2.
3.

COVER , BOTTOM
19C303911

COVER, TOP -
190402629

"PART OF HARDWARE LIST PLI9AI307506!

CALLED FOR ON CHASIS ASSEMBLY 19C321683.

ROTATE LOCK TAB INTO SLOT AND SECURE IN PLACE.

SEE INTERCONNECTION DIAGRAM |9R622371 .

. APPLY SILICONE GREASE PER P6A-EAIll BETWEEN

HEATSINK & CHASSIS.

. DISCARD FOAM RUBBER FILLER WHEN INSTALLING

ADDITIONAL CHANNEL GUARD.

#6-32 NUT 8
NARROW FLAT
WASHER BETWEEN
SCREW HEAD 8
CABLE CLAMP

198209209P306

#6-32X3/16 LG
THD FORMING SCREW
2 PLACES AT TOP
( SEE NOTE I)

{

VIEW "F"

4029851P14
CABLE CLAMP
( SEE NOTE 1)

?
TO RECEIVER JI

CHASSIS ASM

19C 321683 \
N

RECEIVE XTAL J
PL19B226962 M

#6-32X1/4 LG

SCREW . D
13 PLACES AT 'D" T~

TRANSMIT XTAL
PLI9B226962 ‘\L

RF

ouTPUT

19042988I
5 PIOI ﬂ ) 3

JI0I RCVR 0SC MULTIPLIER

R I

i | h)

+ + + +
((PS05A ]

EXCITER O LPo0sA J Oyo RECEIVE ASM
HB-190423293 FS058 FOR RECEIVER APPL
UHF-19D423346 ASM SEE 90423490

J30l
4302
o X Pl
: 190417493 PE02
MCBILE J602 (7]
DETECTOR
SEE APPL
AW s |F DETECTOR
©19C328722
19C330206
Po02 P903 SEE NOTE[p;02
000000 2 JI
b c 0 |.0
JAE || - =

g

S 70 XMIT FILTER J20I

TO RF OUTPUT \

\

FRONT CAP ASM
190423302

SELECTIVE AMP
190413245

e

\_X\

gMOBILE DETECTOR
MOTHER BD 190429647

I

NP 280471 MARK
/ PER [9A122529

\_ TvpE 90 ENC/DEC
19C317553
DETAIL "A" (SOLDER siDE)
SOLDER SELECTIVE AMP TO
TYPE 90 ENC/DEC 6D AS

SHOWN.

~

| ®

(Y

Ay

MECHANICAL PARTS BREAKDOWN

MAIN CHASSIS

10

Issue 1

NP280330
MARK 8 APPLY
PER

19A122529

\ LEASE NAME PLATE NP276309
APPLY PER P7D -EAIOO

(19D429922, Rev.

19B209209P308
#6-32X1/2 L6

THD FORMING SCREWS
(2 PLACES)

/

PART NC. DESCRIPTION
| BASIC TRUNK MOUNT REPEATER
2 ADDITION OF ADDITONAL CHANNEL GUARD
3 ADDITION OF MOBILE DETECTOR ‘
19A115332PI0I

THD FORMING SCREW
#6-32X3/8 LG
2 PLACES AT BOTTOM

CABLE CLAMP 402985IPI12
( SEE NOTE 1| )

USE # 6 NARROW FLAT WASHER
BETWEEN SCR 8 CLAMP

THD FORMING SCR
USE NUT 8 L WASH
SEE NOTE |

©

VIEW WITH FRONT CAP REMdVED

—#6-32X5/16

#6-32 NUT
& L' WASHER

(SEE NOTE 4)

| - /" ( SEE NOTE I ) DO NOT PUT CABLE SLEEVING
| (SEENOTEI) DO Nt
- S I e .
~ / #6-32X1/4 LG \
‘ V i SCREW (10 PLACES AT "C") \
= l 7 ‘
"'\
5 T M
E® ®E [ 2 L ), )
—
® de cO ! 1909 Oc
£ | 2 SEE 19C328722 7907
A3 J CG MODULE P07
= @ 19C321017 ( SEE NOTE 5 )
P R VERSATONE 19C32029! X
- J90IB
. CG MODULE P90IB
: 19C321017 .
PS04 | : VERSATONE PLI9C 320291
E J904 | *
® ® PLI9C32846! . ;‘Z%IIAA
Loeic 8D : PLI9D429658
" : SYSTEM BD
€ (SEE DETAIL"A") .
4EKIBAI3 N
TYPE 90 ENC/DEC o
o ! Eusoz
' 14903 Vo
[ Vo %
. H L
E : i1 (SEE DETAIL "A") ©
® ® LOC cO ch SELECTIVE AMP 190413245 oc
E ®F A J’[ 7 ,1
? N L /" - b d |
- -7
i H - .
[ | 19B209382P305 — %—' ’
UUUU N B #6-32X5/16 LG. Ul I_”U =/
52093625 \ THD FORMING SCR
198209382P305 ( 4 PLACES T
#6-32X5/16 THD FORMING ' ( SEE NOTE z y o CABLE ASM
7 PLACES AT "E" \ , PLI9C328694
( SEE NOTE 1) - - . .
SIDE RAIL h 198201074 P606 X :
19C321670 #4.40X3/8 L6 e - le



PAN HEAD
198201074P306
#6-32X3/8

THD. FORMING SCR.
AT "A"LOCATION

PLATE
19A129872P|

RF CIRCUIT ASSY.
/ 190416693

+ AT 4 +O .[ Dl; »
.
c
C+ PAN HEAD &
| T———198201074P304
L~ #6-32X1/4
THD. FORMING SCR.
COVER ~ — | . FC
19C321744PI — AT "C" LOCATION
8 B T FLAT HEAD&
19B209209P 307
#6-32 X 7/16
THD. FORMING SCR.
AT "B" LOCATION
——_ MIF BOTTOM COVER
GT 19C32045262
19C 320153
FLAT HEAD/\
198209209P304
BOTTOM VIEW #6-32 X 1/4

THD. FORMING SCR.
AT "D" LOCATION

LOCK& A

I9A130634P1
Ry A“%
RX OSC MULTIPLIER
A
I s;’-w40| J+a - L ANGLE AN
* o 198226931PI
J624
19C321740 — pan HEAD /N
198201074P306
z #6-32X 3/8
J602 J623 m ; THD. FORMING SCR.
3 AT "A" LOCATION
P602 (T 3
+A + N
A ~— NP276499
D ]

I.F. /DETECTOR
1932166263 ——, T—_ MIF TOP COVER

198226050G!

P903

+ Q>N
N ock A A

I9A130634P2

©

RECEIVER HIGH BAND
TOP VIEW

RX OSC MULTIPLIER

602

LBI30830

A

Iy
P 19a134326P1

A
TeRMINAL/N

NEETI (Gl

6

\-NOISE BLANKER-PRE AMP
190416662

TOP VIEW

BOTTOM VIEW
NOISE BLANKER-PRE AMP HIGH BAND

RX OSC MULTIPLIER

)

MiF ASM
19C320153

(19D423490, Sh. 2, Rev. 4)

|.F./DETECTOR

J

R
PAN HEAD A

19B201074P304
#6-32X 1/4

THD. FORMING SCR.
AT "C" LOCATION

T EX 1

A

TOP VIEW

\_ PRE AMP ASSY
19C320215

\___ PAN HEAD N

19B201074P304

#6-32X 1/4
THD. FORMING SCR

BOTTOM VIEW
PRE-AMP HIGH BAND

AT “C" LOCATION

MECHANICAL PARTS BREAKDOWN

138=—=174 MHz RECEIVER

Issue 1

ASSEMBLY
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PAN HEAD &

198201074 P306
#6-32X 3/8

THD. FORMING SCR,
AT"A" LOCATION

PLATE

19AI29707PI

COVER
19C327289PI H

RF CIRCUIT ASSY

/’ 190417075

L PAN weAD /N

198201074P304
#6-32X 1/4

THD. FORMING SCR.
AT "C" LOCATION

—— FLAT HEAD&

19B209209P307
#6-32X 7/16

AT "B" LOCATION

\ COVER

198219958

FLAT HEAD&

L — 19B209209P304
#6-32X 1/4

\_ I.F FILTER ASSY AT "D" LOCATION
19€320523

BOTTOM VIEW

LOCK & &

I9A130634P|
A/

PAN HEAD &

=0

- _19B201074P305

RX OSC MULTIPLIER B #6-32X5/16
. THD. FORMING SCP.
1
_ W40l [
L J [ ANGLE &
/ + . 198226931P|
19C321751 J624 |
i
! PAN HEAD AN
. 19B201074P306
J #6-32 X 3/8
1602 4623 4 1 THD. FORMING SCR.
PE02 | AT "A"LOCATION
J605 [ |
o ) M~ NP276499
| LABEL
loc32166263 — | :
ol
1.F / DE TECTOR I MR “';-ZF'LTER
1
P903 H
© "

STRAP/& A\LOCK&&

7763541P|

I9A130634P2

RECEIVER UHF

TOP VIEW

MECHANICAL PARTS BREAKDOWN

406—>512 MHz RECEIVER ASSEMBLY
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RX OSC MULTIPLIER ‘1{9/

THD. FORMING SCR.

THD. FORMING SCR.

hall}

el |

\_ PRE AMP ASSY

19C320527

TOP VIEW

(190423490, Sh. 3, Rev. 4)

PRE AMP UHF

BOTTOM VIEW

PAN HEAD&

19B201074P304
#6-32 X 1/4

THD. FORMING SCR.
AT "C" LOCATION
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VOL/S@ LO
VOL/SQ HI

PTT

MIC
MIC

LO
HI

RPT ENABLE

TO INTERFACE CABLE

RPT

F2
F1

ON
F4
F3

Fé
FS

A+
F8
F7

(19R622371, Rev. 1)

P W1901
T F )
[}
—_— _ - J— _— - — -
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LBI30830

MODEL NO

REV LETTER

19C328694G1

B 138-155 MHZ
A 150.8-174 MHZ
® 406-420 MHZ
€ 450-512 MHZ

INTERCONNECTION DIAGRAM

VEHICULAR REPEATER INTERFACE

Issue 1
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LBI30830

PARTS LIST PARTS LIST PARTS LIST PARTS LIST
FRONT CAP ASSEMBLY VEHICULAR REPEATER/MASTR EXECUTIVE 11
19D423302G1 VEHICULAR REPEATER/MASTR 11 INTERFACE CABLE INTERFACE CABLE CHASSIS ASSEMBLY
ISSUE 1 19D423424G25 19C321890G8 19C321683G6
ISSUE 1 ISSUE 1
19D423283P1 Front cap. ~ = = = = - = JACKS AND RECEPT. - —— -
------- JACKS AND RECEPTACLES - - - - - = - ACLES wigol CABLE ASSEMBLY
19D423284P1 Handle. Jl Connector. Includes: 19B227513G1
J1 Connector. Includes:
5491682P21 Rim lock: sim to Yale & Towne Cylinder 9899. 19C303775P1 lug: 28 1s.
19B227771G2 Shell. Plug terminals e e e e e e e e - - DLUGS = - e - - - m e - -
19A130614G1l Latch. (Used with 5491682P21 rim lock). 19B227918p2 Cover.
19A116669P1 Contact, electrical: sim to Malco 009-0191-002. Pl Connector. Includes:
19A134222P1 Washer, spring tension. (Used to secure rim lock) (Quantity 38).
[ e e = = DLUGS = = =~ = = = = = = = 4029493P1 Connector, receptacle: sim to Amphenol 83-798.
19A122242P1 Shoulder screw, black: No. 8-32 x 1. (Secures 4029840P5 Contact, electrical: sim to Malco 12021-7.
handle to cap & cap to chassis). (Mates with J1 contacts 19A116669P1). P2 Connector. Includes: 4029082p2 Cover.
19A116772P1 Lockwasher, tooth: sim to Shakeproof 4708-06-02. 198219394P1 Contact. (Located on the No. 8 red and black 19C311409P1 Connector, receptacle. P202 5491689P121 Connector. (Includes 2 feet cable).
(Secures handle to cap & cap to chassis). wires).
19B226473G1l Cover.
7117269P1 Solderless terminal. (Mates with 19B21939%4P1 |} ¢+ 0y | TT=T""==" MISCELLANEOUS = = = = = = = =
contact on red & black wires). 19C311411G1 .
c3 Thumbserew 19032168265 Frame.
710904 3P1 Retaining ring. (Located at J1-39 & J1-40). N210P9C6 t: . (s
POC Hex nu No. 4-40 (Secures cover to connector). 19032167062 Rail.
19C328578P1 Cover half. (Side with 19A121175P31 insulator). N36P9020C6 hine screw.
Machin re (Secures cover to connector). 10A134313P1 Spacer, threaded.
19A137747G1 Cover half. (Side without insulator). P802 Connector. Includes:
nelu 4029030P12 Seal, rubber channel.
19A121175P31 Insulator. (Located inside of J1 Cover). 19B209288P4 Shell.
19A116552P3 Cable clip: sim to Richco KKC—4.
198232847P1 Cable clip. 19B209288P2 Contact, electrical: sim to Molex 02-09-2101.
(P802-3 thru P802-5, P802-9). N403P16C6 Lockwasher, internal tooth: No. 8. (Located
19B201074P304 Tap screw, Phillips POZIDRIV®: No. 6-32 x 1/4. under threaded spacer).
(Secures J1 housing halves at hinge end). P901 Connector. Includes:
19B209382P305 Tap screw, Phillips Pozidriv®: No. 6-32 x 5/16.
N136P904C Tap screw, phillips head: No. 4-24 x 1/4. 19C311409P1 Connector, receptacle. (Secures rail).
(Secures covers to J1). ’
19B226473G1 Cover. 19B209382P304 Tap screw, Phillips Pozidriv®: No. 6-32 x 1/4.
(Quantity 2- Located in side rail).
19C311411G1 Thumbscrew.
"""" == ==PLUGS - = - ==~ =~~~ N210P9C6 Hex nut: No. 4-40. (Secures cover to connector).
P2 Connector. Includes: N36P9020C6 Machine screw. (Secures cover to connector).
19C311409P1 Connector, receptacle: 28 female contacts.
- - - - - MISCELLANEOUS - - - - - ----
19D413039P1 Cover half. (Nut side).
7139880P14 Cable. Approx 3 feet. Located bet 1 & P90l
19D413039p2 Cover half. (Screw side). e Aep et ( etween J A
7160478P3 Cable. Approx 21 feet. Located between P2 &
19C311411G1 Thumbscrew. (Secures P2). Se0zy. TP (¢
N36P9020C6 Machine screw: No. 4~40 x 1-1/4. (Secures P2 7139880P13 Cable. Approx 7 feet. (Located between J1 & P2).
cover halves).
19B226198G4 Cable, fused.
N210P9C6 Nut, hex: No. 4-40. (Secures P2 cover halves). ’
7117269P1 Solderless terminal. Located at J1-16, J1-17
P802 Connector. Includes: J1-25, & J1-26). ( ’ ’
19B209288P4 Shell. 19A138442G1 Support. (J1).
19B209288P2 Contact, electrical: sim to Molex 02-09-2101. 198201074P304 Tap screw, Phillips POZIDRIV®: No. 6-32 x 1/4.
(Secures J1 to support).
P901 Connector, special purpose. Includes:
5491480pP7 1lip loop. Secures cable from P90l to J1 at Jl).
19C307162P1 Shell. 9148 Clip loop. (Secu e fr o )
5491480P6 Clip loop. S s cable f P2 to J1 at Jl).
19A134240P1 Contact, electrical: sim to AMP 350657-1. P P P (8ecure rom )
(Quantity 34).
19A134240P2 Contact, electrical: sim to AMP 350656-1.
(Quantity 4).
19A134240P3 Contact, electrical: sim to AMP 350655-1.
(Quantity 2).
19C328122P1 Connector, guide. (Located over contacts).
19A134241P1 Jackscrew.
19B209245P103 Insulated spacer. (Located on jackscrew).
N193P1208C6 Tap screw, phillips head: No. 6-20 x 1/2.
(Secures cover halves).
- = - = = - = - MISCELLANEOUS - - = - = = = = =
7139880P13 Cable. Approx 6 feet long. (P2 to Jl).
7139880P16 Cable. Approx 2 feet long. (J1 to P90l).
19A116650P2 Cable. Approx 2 feet long. (J1 to P901).
19A116650P10 Cable. Approx 2 feet long. (J1 to P901).
7160478P3 Cable. Approx 21 feet long. (P2 to P802).
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