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Although the highest DC voltage in Vehicular Repeater Equipment is supplied
by the vebhicle battery, high currents may be drawn under short circuit
conditions. These currents can possibly heat objects such as tools, rings,
watchbands, etc., enough to cause burns. Be careful when working near
energized circuits!
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COMBINATION NOMENCLATURE

VEHICULAR REPEATER

Diglt 1 Digit 2 Digit3 Digit 4 Digit5 Digit 6 Digit7
Mechanical System~ Power Channel Frequency
Package Voltage Control OQutput Spacing Range Oplons
Trunk Mount +12VDC Proritizing 0-.9 25kHz 138-155 None
MASTR Il (Negative Watts MHz
Comb. Only)
E ' 30kHz X N
Trunk Mount 15%8*': ™ ';T,i:r.
Executive Il .
Comb.
408-420 Pre-Amp
Used With MHz
Delta-8,8X
and RANGR M
450-470
MHz
AT0-494
MHz
494-512
- MHz

MOBILE DETECTOR (OPTIONAL)

Digit 1 Digit 2 Digit3 Digit 4 Digit 5
Product Number of Radio
Praduct Line Control Freq. Freq. Range
Moblle Vehicular Moblle One 20.7-36
Datector RPTR Detector MHz
Two 36-42
MHz
Three 42-50
MHz
— Four 66-76
MHz
Five 75-88
MHz
Six 138-155
MHz
Seven 150.8-174
MHz
Eight 408-420
MHz
Zero 450-470
MHz
470-494
MHz
494-512
MHz
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FREQUENCY RANGE

INPUT VOLTAGE
BATTERY DRAIN
off

Standby
Repeat

DIMENSIONS (H x W x D)

WEIGHT
TEMPERATURE RANGE

DUTY CYCLE

SYSTEMS SPECIFICATIONS*

138-174 MHz (KT-169-A)
406-512 MHz (KT-170-4)

13.8 VDC +20%

0.015 Amperes
0.450 Amperes
0.850 Amperes

9.9 cm/3.9 in. x 34.3 cm/13.5 in. x 34

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

-30°C to +60°C
(-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 applicable MAINTENANCE MANUAL for
specifications of standard units in the Vehicular Repeater System.

FCC FILING NUMBER

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

450-512 MH=z
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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 portable-to-base and base~to-
portable transmissions to an operator,
using the PE radio, away from his
vehicle.

MASTR® Executive I Vehicular._

Repeater Radio Combinations are compact,
highly reliable and ruggedly-constructed
units that are designed to meet the most
stringent requirements in the two-way
radio field. The vehicular repeater
radio unit operates in conjunction with a
MASTR II, MASTR Executive II, DELTA S/SX
or RANGR mobile radio.

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

® Plug-in oscillator modules for
+0.0005% oscillator stability.

® 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
installations. 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
combinations, 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 adjustments
except for the system board, Channel
Guard and Type 90 tone modules are easily
accessible from the top of the radio (See
Figure 1).

Centralized metering Jjacks for the
transmitter and receiver are provided for
simplified alignment and troubleshooting.
Test points are available on the system
board.

TRANSMITTER

The +transmitter consists of an
exciter board and a power amplifier/
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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 assembly (IF-Det.).
The audio and squelch circuitry for the
receiver is located on the system board.

SYSTEM BOARD

The system board contains the 10
Volt regulator, frequency select inter-
face, mobile squelch, repeater squelch,

" mobile microphone interface, Type 90

interface, repeater CG interface and
logic board interface circuit. The board
is mounted on the underside of the radio
chassis. The system board contains test
points to monitor operation of the trans-
mitter, receiver and logic boards.

LOGIC BOARD

The logic board contains a micro-
computer which establishes repeater
priority and controls all radio transmi-
ssions between the portables and the base
station. It also provides the carrier
control _timer function, courtesy beep,
and multiple priority clearing. The
board is mounted on the underside of the
radio chassis and plugs into the system
board.

. MOBILE DETECTOR (Optional)

The Mobile Detector is used in dup-
lex radio systems and is mounted next to
the vehicular repeater receiver. It mon-—
itors the mobile radio transmit frequency
to determine if another repeater is re-
peating portable-to~base transmissions.
If there is a portable-to-base transmis-
sion in progress, it causes the logic
board to maintain a non-priority status.

VEHICULAR REPEATER SYSTEM DESCRIPTION

The vehicular repeater radio con-
tains the control and logic circuits
necessary to transform a vehicle into a
mobile repeating station. A typical mo-
bile installation is shown in Figure 3.
The vehicular repeater is a single fre-
quency radio operating in the 138-174 MHz
or 406-512 MHz frequency range with a
low-power (300 milliwatts) transmitter.
The flexible spring antenna for the
vehicular repeater is normally located on
the trunk area of the vehicle.
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MOBILE ANTENNA REPEATER ANTENNA
(ROOF MOUNT) {(TRUNK MOUNT)
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Figure 2 - Vehicular Repeater System Block Diagram
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NOTE

The vehicular repeater should
not be used with gain antennas.
Also, for improved operation,
the distance between the mobile
and repeater antennas should be
maximized.

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 interference problems and
eliminate the requirements for duplexers.

. The mobile radio control unit allows
the operator to select one of up to eight
operating channels for mobile-to-base
communications.

The vehicular charger contains the
control circuitry to apply power to the
vehicular repeater radio, to enable the
Vehicular Repeater System, and to re-
charge 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 Repeater System.

Power 1is automatically applied to
recharge the battery pack when the PE
radio is inserted into the charger. The
amber LED indicator labeled CHARGE will
glow when positive contact has been made
and the green LED indicator labeled READY
will glow when the battery 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 chan-
nel 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
communications system permitting the
vehicle operator to remain in continuous
communication with the dispatch center or
other radio system 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 operation which
uses the Vehicular Repeater System to

VEHICULAR REPEATER SYSTEM DESCRIPTION

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 repeater 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 communi-
cate with the PE radio operator through
the repeat function of the Vehicular
Repeater System.

The third type of operation involves
the PE radios for portable-to-portable
communications without activating the
repeater.

. In portable-to-base operation the
Vehicular Repeater System is enabled.

When the PE radio user has the channel

select switch on the designated repeater
channel and keys the unit, the transmit-
ted signal is modulated with a Channel
Guard tone. When this CG tone is
detected by the CG decoder in the Vehi-
cular Repeater radio, the microcomputer
on the logic board keys the mobile radio
transmitter.

The Vehicular Repeater system is
interrupted 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 communi-
cations. When the mobile microphone use
is concluded, the Vehicular Repeater
System will again be available for the
repeat function. However, since repeater
priority is random as established by
software control, an alternate repeater
system may assume priority status.

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
reply from the base station.

The third type of operation involves
only the PE radio units and does not
require the repeating Zfunctions of the
Vehicular Repeater System. A designated

‘channel not provided with the repeater CG

tone is used for direct portable-to-
portable communications. Since it does

not contain a CG tone, it cannot activate-

the vehicular repeater. However, all PE
radios in the area and on the designated
channel will hear the transmissions.

. Returning the PE radio to the charg-
ing insert on the vehicular charger auto-
matically disables the Vehicular Repeater
System. Should the PE radio not be in-
serted into the vehicular charger for
some reason (e.g., servicing, wearing of

&
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unit, etc.) the REPEATER pushbutton
switch must be manually operated to the
"on" and "off" positions.

The microcomputer in each vehicular
repeater utilizes a random counter to
establish priority. The counter is
started each time a condition to repeat
is detected. If no repeater begins to
repeat before the counter counts down the
repeater will begin to repeat and will
assume the priority state. All other
repeaters will remain quiet. The counter
consists of a fixed 400 millisecond delay
and a random count of 1.1 seconds. Since
the value of the count is initialized
when the repeater is tuned on, each indi-
vidual repeater will have a different
delay which will change each time the
repeater is powered up.

A Carrier Control Timer (CCT) which
resides in microcomputer software, pre-
vents system tie-ups by timing base-to-
portable transmissions. A DA jumper wire
Hi1-H2 may be connected to disable the CCT
if desired.

Courtesy Beep

The Type 90 encoder is enabled for
approximately 30 milliseconds at the end
of each portable-to-base repeat transmis-
sion. This tone burst or courtesy beep
lets the portable operator know that his
radio is working and his message has been
transmitted to base. It may be desirable
to eliminate the courtesy beep in systems
using both the 19C331423 logic board and
the 19C328461 1logic board. Because of
the different method used to establish
repeater priority in vehicular repeaters
using logic board 19C328461 its possible
that the courtesy beep could cause all
repeaters so equipped to count down
simultaneously the eight levels of prior-
ity. This would allow all repeaters
equipped with the 19C328461 logic board
to temporality assume priority status.
For this reason a DA jumper wire may be
connected between H5-H6 on the 19C331423
logic board to disable the courtesy beep.

Vehicular Repeater System Enable

When a vehicle containing the Vehi-
cular Repeater system equipment arrives
at a location that requires the operator
to be away from the vehicle and yet main-
tain -~ communication,  the Vehicular
Repeater System can be enabled.
Normally, the PE radio is inserted in the
vehicular charger and the REPEATER
pushbutton switch is in _the
position. The operator,
the PE radio, automatically enables the
Vehicular Repeater System. The mobile
radio will operate on the channel
indicated by the control unit. The PE
radio channel select switch should be set
to the designated repeat channel
position. ~

"on "

when removing

- LBI31154

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 vehicu-
lar repeater to transmit a 700 milli-.
second 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 microcomputer
established the repeater as the priority
repeater.

REPEATER PRIORITIZING AND OPERATION

The vehicular repeatér contains a
prioritizing system to prevent more than
one radio from transmitting at once..
When a repeater is enabled, it will
transmit a 700 millisecond Type 90 tone
on the portable frequency and goes into
the "priority state". In priority, the
repeater will repeat as soon as a request
to repeat is heard. A vehicular repeater
always 1listens for the Type 90 tone on
the portable frequency. If it hears the
tone, the repeater assumes that another
repeater has just been enabled and is
therefore the priority repeater. All
repeaters who hear the tone will immedi-
ately jump to the '"non-priority state'.

A repeater in non-priority will not
repeat immediately. It will listen for
another repeater to come up. If no other
repeater begins to repeat within a
specified time period, the non-priority
repeater will assume that there is no
priority repeater present to repeat. The
non-priority repeater will begin to
repeat and jump into the priority mode to
become the new priority repeater. The
specified time period is random and will
vary from repeater to repeater. The
random delay is between 400 ms and 1.1
seconds long. (The random clock is
loaded with a different setting each time
a request to repeat is heard.) In a
system that is functioning correctly,
there can be any number of non-priority
repeaters, but only one repeater will be
in priority, and it will be the one doing
all of the repeating.

If the priority repeater leaves the
scene, when the next request to repeat
comes along a short random +time delay
will occur before one of the remaining
repeaters will step up to the priority
state and start to repeat. All of the
other repeaters .will remain silent, and
stay in non-priority. -

The microcomputer will recognize the
following conditions as repeat require-
ments.
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NOTE

Some condition requirements can be
duplicated by other simultaneous
transmissions. For example, an
active mobile transmitter and, a
portable-to~portable transmission.
The prioritizing system will nulli--
fy these to eliminate undue inter-
ference. . :

Base-to~Portable:
Mobile CAS

Mobile CAS and CG Option and Mobile CG
(with CG Option on Mobile)

Portable-to-Base:
Repeater CAS and Repeater CG

Another
Portable

Repeater Repeating Base-to-

Mobile CAS and Repeater CAS

Mobile CAS and CG Option and Mobile CG
and Repeater CAS (with CG Option on
Mobile)

Another Repeater Repeating Portable-to-
Base -

Mobile CAS CAS and

Repeater CG

Monitor Option and Monitor CAS and
Repeater CAS and Repeater CG (Duplex
Mobile)

and Repeater

Portable Interrupt

During base-to-portable transmis-
sions, the vehicular repeater transmitter
is unkeyed for 6 milliseconds every
second to check for portable radio trans-
missions. If there is activity on the
portable radio frequency, the vehicular
repeater will immediately cease transmit-
ting. If there is a transmission with
Channel Guard tone, the vehicular repeat-
er immediately stops repeating base-to-
portable and repeats portable-to-base

VEHICULAR REPEATER ADAPTER CABLE

DESCRIPTION

The DELTA-S/SX and RANGR Vehicular
Repeater Adapter Cable allows the
DELTA-S/SX and RANGR radios to be used
with the Executive II Vehicular Repeater.
The cable contains an interface board to
convert the mobile's control leads into a
configuration that is compatible with the
control system of the vehicular repeater.
The DELTA channel select lines are coded

VEHICULAR REPEATER SYSTEM DESCRIPTION

in 5-line binary while the vehicular
repeater channel select inputs are 1 of 8
with the selected channel input at ground
potential. The DELTA radio is capable of
32 channel operation, 16 in mode A and 16

in mode B.
The interface box (part of the
cable) detects all mode B channels,

channels 9 thru 16 of mode A, and
disables the repeater for those channels.

The repeater enable 1line 1is held
high only for channels 1 thru 8 of
mode “A.

CIRCUIT ANALYSIS

The interface and detection circuit
consists of a hex buffer/inverter A1,
binary-to-decimal converter U2, magnitude
comparator U3, and buffer transistors Q1
thru Q8. Q9 and Q10 control the repeater
enable line at P2-12.

All binary inputs applied to Jl-1
thru J1-4 are buffered by buffer/
inverters UlA-D and converted to decimal
1 thru 8 by  the binary-to-decimal con-
verter U2. The decimal decoder causes
one output, 01-08, to go high for each
set of binary inputs, turning the appro-
priate transistor (Q1-Q8) on. This will
ground the selected channel select line
F1-F8 and allow the channel to become
active. The truth table shown below in
Table 1 identifies the valid binary
inputs and associated channel selected.

J1- U2 INPUT U2 OUTPUT CHANNEL
4 321 DCBA HIGH SELECTED
1110 0001 01 F1
1101 0010 02 F2
1100 0011 : 03 F3
1011 0100 04 F4
1010 0101 05 F5
1001 0110 06 Fé
1000 0111 07 F7
10111 1000 08 F8

TABLE 1 - TRUTH TABLE

The magnitude comparator compares
the incoming bit configuration of A0-A3
against a fixed binary number, BO-B3. B3
is held high by the 5~volt regulator U4.
B0O-B2 are strapped to ground for a binary
8(1000). If the binary number present on
A0-A3 exceeds 8 (1000) U3-13 goes high,
turning Q9 on and inhibiting RPT ENBL.
This prevents the repeater from turning
on.

All mode B channels are identified
by FB5. When FB5 is present, inverter
UlF goes high, turning Q10 on. Q10
disables the repeater.
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INSTALLATION

The Vehicular Repeater radio is
installed in the same manner as the MASTR
Executive I1 radio. A typical installa-
tion is shown in Figure 3. Refer to the
MASTR Executive II Installation Instruc-
tions for details. = _ .

POWER CONTROL AND INTERFACE CABLE

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

The interface cable 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

ADJUSTMENTS

INITIAL ADJUSTMENTS

Preliminary
mobile radio . and the vehicular repeater
radio should be completed as indicated in
the applicable MAINTENANCE MANUALS. The
following adjustment procedures should be

adjustments on the

LBI31154

performed 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 corresponding to frequency posi-
tions where mobile detector is used are
removed from matrix CR1 through CRS8. It
optional mobile CG decoder 1is present,
diodes are removed from matrix CR1l1
through CR18 corresponding to frequency
position requiring the CG decoder. Refer
to Modification Instructions in the Vehi-
cular 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 re-
peater radio, directional couplers
should be used.

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

TYPE 90
ENCODE
TONE

NNEL
AUDIO ﬁ;fARD
OSCILLATOR ENCODE TONE

RF SIGNAL | _ o
GENERATOR

1

FREQUENCY
COUNTER

I N

MODULATION
e —— —| TDEViATION
— METER

|
|
|
|
|
4 v

e —— —

I VEHICULAR DIRECTIONAL WATTMETER
WAT TMETER DIRECTIONAL ANT | MOBILE ANT_ . L WATT
0-100 WATT COUPLER RAD IO REPEATER & CcOUPLER O-1 WATT
CONTROL VEHICULAR
UNIT CHARGER
HOOK
SWITCH/
HOLDER
RC-3885A

Figure 4 - Test Setup
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ADJUSTMENTS

NOTE

the

A PE radio unit must be in-

serted
charger unit before performing

into the vehicular

following adjustments.

Initial Turn-On

1.

Apply power to mobile radio by
pressing POWER switch on control
unit to "on" position and set
Frequency Selector Switch to F1.

‘power to vehicular

Apply
by depressing

repeater radio
POWER switch on vehicular
charger to the '"on" position.
The ON indicator should glow.

Press the REPEATER pushbutton
switch on the vehicular charger
to the. "on" position. The
repeater is keyed for a short
period of time.

Verify that a short (1/2 second)
transmission is observed from
the vehicular repeater transmit-
ter as indicated on wattmeter.
The ENABLED 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 TPS8. Using the devia-
tion meter measure the Type 90
Tone deviation. Adjust R605 on
Type 90 Encode/Decode Module as
necessary to obtain 3 kHz devia-
tion. Remove jumpers.

Mobile Squelch Adjustment

NOTE

If the Mobile Channel Guard option
is present on Fl1 connect a jumper

between
Vehicular Repeater Systems board.

TP17 and TP8 on the

1.

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

mobile radio antenna Jack
(measured at J902-4) on
Vehicular Repeater Systems
board.

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

Observe that the vehicular
repeater keys with this 20 dB
quieting signal.

Mobile Modulation Adjustment

1.

3.

4.

Apply an on-frequency 1000 uV
signal modulated with 1000 Hz to

Adjust MOB MOD ADJ control R11
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

1.

Repeater

Squelch Adjustment

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
quieting signal to the vehicular
repeater antenna Jjack.

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.

Modulation Adjustment

1.

Apply a 1000 uV on frequency
signal modulated with 1000 Hz to
the vehicular repeater antenna
Jjack.

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

Remove Jjumper connected between
TP13 and TP5. Verify that mo-
bile radio is unkeyed.

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

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

»
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ADJUSTMENTS

Apply a Type 90 signal to the RF
generator.

Disconnect the RF Signal Genera-
tor from the repeater antenna
Jjack and then apply the Channel
Guard tone. The mobile radio
should key up after a short
delay (1/4 to 2 second).

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 vehicu-
lar repeater antenna jack.

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

OPERATION

Complete operating instructions for
the Two-Way Radio equipment are provided

in the separate
basic procedures
mitting messages and enabling the vehicu-
lar repeater are as follows:

Operating Manuals. The
for receiving and trans-

MOBILE RADIO OPERATION

NOTE

To Transmit A Message

1.

2.

Turn the mobile radio on.

Remove the microphone from the
hookswitch 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 wunit
will glow each time the micro-
phone PTT button is pressed,
indicating that the mobile radio
transmitter 1is operating. Re-—
lease the microphone PTT button
to receive messages.

NOTE

The mobile radio should be used
for sending and receiving mes~-
sages when _the operator is in
the vehicle.

NOTE

AUTOMATIC OPERATION OF VEHICULAR REPEATER
SYSTEMS

A MASTR PE radio must be
inserted into the vehicular

charger when the Vehicular
Repeater System is not
operating.

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

To Receive A Message

1.

Turn on the mobile radio by
pressing the POWER switch to the
""on" position. The power on
indicator will glow.

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

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

Now, slowly turn the SQUELCH
control counterclockwise (to the
left) until the noise just fades
out.

The mobile radio 1is now ready to
receive messages from other radios in the
communication system.

To Turn On Vehicular Repeater System

1.

2.

3.

Turn on the mobile radio and

select the repeater channel.

Apply power to the vehicular.

repeater radio by pressing the
POWER switch on _the vehicular
charger to ON. The ON indicator
will glow.

Depress the
pushbutton switch to the
position.

"on "

To Enable Vehicular Repeater System

1.

2.

Turn on the Vehicular Repeater
System.

Remove the PE radio from the
vehicular charger by unlocking
the release button, if required,
and pressing in on the release
button.

The ENABLED indicator will glow
indicating that the Vehicular
Repeater System has been enabled
for communications away from the
vehicle.

REPEATER ENABLE

i e ety
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4. 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.

The Vehicular Repeater System is now
operational and will retransmit between
the base station and portable radio.

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 the "off" position.

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

MANUAL OPERATION OF VEHICULAR REPEATER
SYSTEM ’

- NOTE

The following operation is NOT
recommended, but is given as a
guide in the event the condi-
tions indicated exist.

Normally, the PE radio is inserted
into the vehicular charger unit and the
REPEATER pushbutton switch is in the "on"
position. However, should these PE radio
unit have been removed for some reason
(e.g., servicing, wearing of unit, ete.),
the REPEATER pushbutton switch must be
manually operated to the "on" and "off"
positions. With the PE radio removed and
Vehicular Repeater System not required,
the REPEATER pushbutton switch must be in
the "off" position to minimize interfer-
ence and allow other Vehicular Repeater
Systems in the immediate area to operate.

Turn on the mobile radio and
select the assigned channel.

1.

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

10

OPERATION

Depress the REPEATER ENABLE
pushbutton switeh to the '"on"
position. The ENABLE indicator
will glow indicating the Vehi-
cular Repeater System is opera-
tional.

When Vehicular Repeater System
operation is no longer regquired,
the REPEATER pushbutton switch
must be in the "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 REPEATER pushbutton switch 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 vehi-~-
cular charger OR the REPEATER
pushbutton swifch 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.

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 outlet 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.

- Ry
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MAINTENANCE LBI31154

PREVENTIVE MAINTENANCE

To insure high operating efficiency
and to prevent mechanical and electrical
failures from interrupting system opera-
tions, routine checks should be made of
2ll mechanical and electrical parts at
regular intervals. Preventive mainten-
ance 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
standard test procedures which the ser-
viceman 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 troubleshooting
procedures are available to assist the
serviceman in troubleshooting the
transmitter and receiver.

DISASSEMBLY

To gain access to the wunit for
servicing:

MOUNTING
FRAME

CAPTIVE
SCREW

1. Unlock the radio (See Figure 5).

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

3. Pull the radio forward about two
inches out of +the mounting
frame, and 1lift 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
placement and GE Part Number of mechani-
cal 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

A
ericssoN Z | B

Ericsson GE Mobile Communications Inc.
Mountain View Road « Lynchburg, Virginia 24502

Printed in US.A.
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REV

PL19D9011386

®

y Wﬂm— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

4————RUNS ON COMPONENT SIDE

!

26 30 34
+ + + + + + + + + + o+
+ +
+ + + + +
* 37 38 +
24 + 20
¥ =
VIEW "Aa"

OUTLINE DIAGRAM

DELTA-5/SX and RANGR
INTERFACE ADAPTER CABLE

18

(190901140, Rev. 1)
(19A703577, Sh. 1, Rev. 0)
(19A703577, Sh. 2, Rev. 0)

NOTE «

|

LEAD IDENTIFICATION
FOR Q1 THRU Q10

FLAT |
c. £ E |
g:éis |

IN-LINE
TOP VIEW |

1
CASE SHAPE IS DETERMINING
FACTOR FOR LEAD IDFNTIFICATION.

l
|

NOTE

A CAUTION
y
l Iy ‘
y a

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC

SENSITIVE
RDEVICES

LEAD IDENTIFICATION

FOR U4
FLAT
I 0
o
IN-LINE
TOP VIEW

CASE SHAPE IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.




LBI31154

e . AP b b s ARG i oin

E e (-, ]
< =28 "~
(e L L,
o ~&U
< o
64116836, ‘-: o =l
H31 137 “A3aM *ON 130N m_&'
431137 "A3d ON 300K B
71 tn O X<
51 Zn — wmo
1 n —_ L
“ON Nid|°ON Nid|3J1A30 < wl
*rf HO % HITNLILINK A8 O0IADTI04 SSITINA H NI $3nTea 3IINYLIINANT ON9 . 1AS+ adA — [ cal
"¢ B0 UM Y3ITTJILINW A8 QIM0TI04 SSIINA 2 NI S3INTYA H¥OLIJVdYI SNOILJ3NNDS GNO 8 H3A04 = < U
"W MO M ¥3INLILINW A8 0307704 SSITINN U NI S3INTUA HOLSISIW L Bt T
"O314133dS 3ISIMHIHIO SSIINN L1uM &/1 349 SHOISISIH 11 T~ P I
Ll — gty
(&) =3 o
v A~H
i =
=z
et
Y3193d3Y4
HYINITHIA ’* 2d
oL — Y39¥UHI SUTNITHIA OdW OI
:; ae A< S | bldl 0L +y
1 >4—
= zacev 100861 __ -
f;;_ - FEEC TS BN B
15 / YIOHUHD HYINIIHIA SdW Ol 208d zo8d . I
91 > NG Hlay y -
NO Yldy f/l_ﬁu— se 126 [-¢ 6 Id
Ac +4 c -
. y |7 +—<9 | +v
24 40 1¥ud 326 |18N2 ¥iay < H-81A
o — J o AY3L 188+ é——[BEF——12 1 |+u l - o o o ~
lee >4 B S ETS TR e—————ETrﬂ - A — i . - - -
[ 158 U SoaTA<E | 378UNI Hlde
SZ>1— .
vz PNEY 80 RIS S
€2+ z4
22> [
8¢ — 8fl-y X1
oe yg_g:: I5[+6 X1
ve T A EN IR
ce 5767 cc|A3vN ba
2¢ SRy > 2C[(39NLHI 3INUAOY
Ic reye 1 |WybTY 1X3
62> oA 62|3n01s
2 o cz{18sd 0%
0! 9-A ] 01 H OL1S10 92
21 i ST 21{syd
£t 3801 i ¢ 1{34vds
91> T STIH >91{+Y NOT
81> ¥ 5-51) R —>8 1 [IH HYIS
0z Ay ¥8-91 1 k 021H 02071 Y%dS
- hY
82 . — 82{07 92
.S CREEN x
92 = a1 — - = 92[11 93
w1 < = — — . —0 yi[-¥ 10nINOD
2
" f oglr_«f: _ o Z:—o——_:: tS/1anoL Ly3w
; UB-A1 - N
: H-R |
y REELY
el ~ _ A-M | - _ N
¢ L 991 =1
5 Y 91 4
4 X GiHS | 2
< 81 - = ~
lei L3 =511 - o
o1aoyy LY NE-91 ] - L3 >
s-b1730) !} " A1 — — d 3
04 ST X% GHS | ' :
= g8-2245 1 < z -
o¢ Yo~ 4 - o :
s U l z |9 Sljude 0S &
IH ~ o L2F o R
857104 1+ 5 ezﬂw 9 ® £ |14 DS 04 o
« 01 Y 9H 1 a
057104 7 s Sy 9 07 0s 10A 2
I 8 |uwt 04 -y
. - lzzw glzw &
-y|se O- 12|y 3
N8-91 ) 42 H Q117H . ~
114{ © O- & 1ifead i
% s2H O51H
01 o1uf 6 L < O » L3 S |07 2IW
A 0WHS ;) ¢z H 1;\‘ D614
1H J1Mi01; B e $— & — 6 |tH 21M
w yg-2z w 6i7H
l —1>06{884/54
9ZTH -
w92 x50 — - P N
22>~ - — +
. = 5 Inm'o n/y"0 i *
e olD = S 9 '1! 23 T 12
02 >— sl
] ~ 8CH T7lo8 M0
18N3 Ld¥|2i —+— O-— '8 €8y { + w0 & >61j+b
V e - 3 Y ( £
— - z8 ov
S >f— 60 i o1
q ¥0l61n93y
61> lE £1ecy Hor7 110A-¢C £27H
o Jo (18l o Lo
842 ug-91 — oy
. I l»———@ € St —>8c
cdjee o = ] YHUJNOD se
O— yoL
9-91 l 0 30NLINIGH —>0z
08 K @———* 5 ola = —Lsce
“94|22 5 |
| Ps %180 S It —t>22
. ZEH S0 ( 9— +|<o T 8g v T
sdl¢ — O— . & . .
9-K 4 s o 5 3 v 984795
l ££7H 70@— co amn 90 €H
7172 g g I35 3 ] >¢ iegdses
‘ ! 1% L. wrn (0 ¥‘7CI 21 Q
SCIH <0 I *
calat o | =7i%0 8k 5 vi i >2 [eads23
| *— | atn co ¥20 ””T
Ay
9¢ M 20 @--— — o oh o1 z o | 184714
24w S s (b v St =g 1 ' ain ¥su ~¥Yia
I ¥3143A00 by T
9€H 1D o LINR
0L AWONIg [R°} ACSE
Lv! O 88K, e e ] T051N0D
2d 40 LlBYd M




Al AT -t 4 VSt

(114
ATIHON XS/S-YLT3aQ
SNOILOMILSNI NOIXIVOIAIAOW

(z "a%¥ ‘T "4S ‘TI9T06G6T)

{(quvos NOsInGE ATav)

301S 330105
(Gav0E NOSIASE 3av T2 d2aviD TANNVHD
301S LNINOdWOD 1LR]006dGT
Q3 AaviD TaNNVED. D

H.R00cAG!

> d3als /I a3l 3CIS LNENOdA0Y
: A3JWNC_aav ‘0% OVHAIINT TN
, NOUYILICOR d3Hv_ | 1BS00ET
‘G2 WILSAS XS/SVi13d ,
-4 d3IS

*HOIIYOTAIQ0R To6VY
0L MAVAG STRL 20 2 I4TRS 73S

QYR WAISAS KO 9094 JAOWTY N
@AM S 20 1VHL OH)
3533 S1 LN 1wl 03 Y

10534 ST 195006051 OIVOP IWINAND 11N 95
S TTAC 0L T 14T WONJ ¥4 3N X
ISLILDEOSL G¥YOR AVND TMNVHD WD
SRTACOLZY L4 WONS v 3AM T =
MAC HLIN STIYOS ¥3:¥1 40 2. XOISIAZY , o= el SO
3 WY $-id NI A307 OOV "N ” ML)

&
*
+Zrg+ o +
2 g/ oG =ty
52 QN M-1d VI MALY 1D 9 | R o 0\ +ETD BRI vl e
1 o4 C.
(SESL/TVM T8d) STUYOR P2 W0 Y. NOISIAZY | - 5/ %WWW i @@: 230 Foa Tr00s
.
128005050 QWDY GIVRS TIENNO w0 , o L % .
=l < o
0L OVIT KISV 259) WOud N3MT GOV
0L SYA 2530 1H% TW0H WOYS 430" OV
SY (QWDA 0L OYI1 30 A WD SH18AT0S)
1%6dNS) £LLASTZIVEL WU IK 2550 VIS °
%% Ao
(RO OO QWOR TANINT T1W 335
I N1 S 5034 Ivil 030 *
A S1 5034 ivK! 030

“Q¥vod WALSAS 010V %O

i

“3UTIMOD NOLIVIII100W YN THWESVY |

UK 41 QUVOR TIVANUKD 1IN ONY) Quvod avns TxKWK) 3A003Y h
“SU3A0) WOLLOG Ciry JO1 OIGVY SAONSY

L3225%00¥6L 11X aoW BaISe - WTIVIIIISR

07
§~3ohg§~ﬂo~§§§m2§§2;cm\ug: !
AThAION WELTIS 10339 0L QUVND TIMOAD M) SIAOH MO 1VD] 31008 SIH)L

*SOLT MOLLIdO ¥300030 Q¥R TINNWHD SNIAVK ¥3LV3d3Y
WD L HLIA CSH WM (03 SLLL06051 30 ‘09 1750060610 v
Tvd) KLIA 0JVN XS/5 Y130 3U 303 S1 WOILD0NLSY] WOILYDIJI00N SIHL

WIHITER

T —=0.diis

Lt

4
sy,
[&]

i

:

¥

#

CLIX oW N1

<

<o Gao ul

NOUVIUIGOW 0434

TTI90R XIS/S Yimag

17BIMNORELNY NOUVDLaon

PCTIEITT



MODIFICATION INTERCOMMECT DIAGRAM

PLO3Y PGO2
REMOVED ~ TOME REJECT REMOVED
I cos A A FILTER. ,r. A BUFFER
Rx =~ vousewr  (ROR e |, Howos CL24 ICLOD  VOL/SQ W
AUDK 1 Jel3 } 3 I > (To COMTROL
Jor-tr uNITY
ST22W £ ST22-W JuumR
JUMPER, o0 GNE
VOL ARM CHIPCAP \ TCLOL
FROWM Cs05 Wi 3 4 TO DE EMPHASIS
CONTROL JOI-18 I AND AUDIO AMP
INIT sT22-W
ANGR SYSTEM BOARD (e Jumper—P
NEWCGOS
Qal s

SIEP B

STEP A |

+ 444

= o

J701
COMPONENT SIDE VIEW JI01-18
ORIGINAL SYSTEM BOARD STEP D

STEP_C

LEREX
PIN
O o 43
J701
l +¢+¢+¢+ooo¢l l l

bbb '—_
J701-18 Vi
[m’o} 280

=
a 700 0
O 40 bt pt oooo
0:::":* 2‘\*:& 2+ +++ L+ 422
5 RN
Giro/ 7 souoim sme view BN~ IR S Vit
STors ORIGINAL SYSTEM BOARD 2WD VERSION SYSTEM K

(19p901611, Sh. 2, Rev. 0)

LBI-31154

THIS MODIFICAT 10N IISTWCTIO' IS FOR RANGR RADIO WITH CHANNEL GUARD
gﬁv&;sgogxm THE VEHICULAR REPEATER HAVING CHANMEL GUARD DECODER

BODIFJCATION - USING MOD KIT 19A70457861

REMOVE RADIO TOP COVER-
REMOVE RADIO SYSTEM BOAR
REASSEMBLE AFTER leFlCATIOI 1S COMPLETE,

ON RADIO SYSTEN BOARD:

A, REHOVE PE02 AND P03,

B. MER FRM J602-2 10 J603-1,

C. REMOVE CHIP CAPACITOR CE0S.

D. ADD JUMPER FROH J701-18 T0 J603-2.

E. SOLDER ONE SIDE OF (505 (19A702250P113 SUPPLIED IN KIT)
T0 lCSO‘l-PIN 3, ADD .MH’ER FROM J602-1 TO OTHER SIDE OF
C605. STAKE C605 BODY TO 1C601.

MODIFICATION INSTRUCTIONS
RANGR MOBILE
21
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MODIFICATION INTERCONNELT DinukAM

PE06 PGD2
REMOVED TOME REJECT REMOVED
1L6O3 LA Forer. L4 BUFFER

HC603 -
14 3 !

1 JLo2

VW2l c c6I8 . ICLO> VOL/SQ Wi
| |-—.l “>———o (TO CONTROL
J70(-10 uNIT)

ST22W 4 ST22-W yMPMER
JUMPER. N P ‘
VOL ARM Rewon Tewol .
FROW ceoz Ny _ 3 4 TO DE EMPHASIS |
CONTROL 47014 H iy AND AUDIO AMP .
uNIT sT22-w
RANGR SYSTEM_BOARD T Jumper—P Sy
1}
NEW C602 .
0.1 4 :
{
!
|
@ RANGR MOBILE - 89 }
NODELS COVERED: E
19C852051 t
19852151 ,,
19C852451 l
19252801 ‘
'
MODIFICATION INSTRUCTION 4
f
‘ DESCRIPTION g
THIS MODIFICATION INSTRUCTION IS FOR RANGR RADIO WITH CHANMEL GUARD f
WHEN USED WITH THE VEHICULAR REPEATER HAVING CHANNEL GUARD DECODER ;
OPT10M 2703, E
— | MODIEICATION - USING MOD KIT 13A70457861 {
7ol ! RENOVE RADIO TOP COVER. ;
AT P L_______\J RENOVE RADIO SYSTEN BOARD, !
i ] I—-— REASSENBLE AFTER WODIFICATION 1S COMPLETE.
\/' \ : ON RADIO SYSTEM BOARD:
4701-4 A. REMOVE PS02 AND PS06.
B. ADD JUMPER FROM J602-2 TO J606-1.
e B e,
. -4 T0 =24 ;
COMPONENT SIDE VIEW E. SOLDER ONE SIDE OF (502 (19A702250P113 SUPPLIED IN KIT) '
10 1C501-P1¥ 3, ADD JUMPER FROM J602-1 TO OTHER SIDE OF
| C602. STAKE C502 BODY TO ICS01.
“ /
c602 E
v
i
B g J701 nogaoooa ‘
444+ + +‘I» + 2 [=] o T o]
134+ttt 2 ; [-—__ |
</ *
|
JTOi-4 i
SOLDER SIDE VIEW L
!
MODIFICATION INSTRUCTIONS (190901611, Sh. 3, Rev. ) E
_f
RANGR 89 MOBILE !
13
t
|
22 5
|




PARTS LIST

FPROWT CAP ASSENBLY

PARTS LIST

VEHICULAR REPEATER/MASTR 11 INTERFACE CABLE

LBI-31154

PARTS LIST

VEHICULAR REPEATER/MASTR EXECTUIVE IX

19D 190423424625 INTERFACE CABLE
423302G1 ' 19C321820G8
8SUE 3 ISSUE 2 .
. ! ISSUE 2
i
i
SYMBOL]GE PART NO. DESCRIFTION SYMBOL | GE PART NO. DESCRIPTION || SYMBIL | GE PART KD. DESCRIPTION
19D423283P1 Front cap. -------ucumomznmu:-------“ = @ = = =« = JACKS AND RECEPTACLES - ~ « = « = =
19D423284P1 Baadle. n Connector, Includes: : J1 Coagector. Iacludes:
’ i
5491682P21 Lock berrel: sim to Yule & Towne Cylinder 9899. 19822777162 Shell. ] 19C303775P1 Plug: 28 terminals.
i
184130614G1 Latch. (Used with 5491682P21 lock cylinder). 19A701254P1 Contact, electrical: sim to Malco 009-0191-002. | 198227918P2 Cover.
Quantity 38).
19A134222P1 Washer, gpriasg tension, (Used with secures lock (
eylinder). 40292840P5 Coatact, electrical: sim to Malco 12021-7. cem e ms - -PGS - - - - .-
{Mates with J1 contacts 19A118663P1).
19A122242P1 Shoulder screw, black: No. 8-32 x 1. (Secures 2 Coanector. Iacludes:
handle to cap k& cap to chassis). 198800557P1 Coatact. (Located on tie No. 8 red and black
wires). 19C311409P1 Receptacle: 28 coatacts.
19411677291 Lockwasber, tooth: sim to Sbakeproof 4708-06-02.
(Secures bandle to cap & cap to chasais). 19A701658P1 Solderless termical. (Mates with 19B800557PL | 198228473G1 Cover.
contacts on red & black sires). !
5491682P20 Rim lock, plug: sim to Yele & Towne plug 9869. | 13C311411G1 Thusbacrew.
18A701285P1 Retaining ring: 3/16 iaches; sim to Natiomal
Lockwasher WA 510. (Located at J1-39 & J1-40). W21099CE Bex put, steel: No. 4-40. (Secures cover to
coazector).
18C228578P1 Cover half, (Side with 194121175P31 iasulator).
WISPI020CE Machise screw, slotted head: No. 4-40 x 1-1/4.
19A137747G1 Cover balf. (Side without {asulator). [¢ cover to o 1N
194121175P31 Iagulator. (Located imstde of J1 Cover). P802 Cozpector. Includes:
19B232847P1 Cable clip. 1982092838P4 Shell.
198201074P304 Tap screw, Phillips POZIDRIVe: Xo. 6-32 x 1/4. 19820928892 Contact, electrical: sim to Nolex 02-08-2101.
(Secures J1 housing balves at hinge ead). J (P802-3 thru Ps02-5, P802-3).
i
N136P904C Tap screw, phillips head: No. 4~24 x 1/4. 901 Coanector. Ipcludes:
(Secures covers to Jl).
19C311409pP1 Connector, receptacle: 28 coatacts.
e e e e e m PLUGS = ~ =~ ==~~~ === | 18822847361 Cover.
i
P2 Conpector, Includes: | 19C311411G1 Thuabscrew.
19C311409P1 Conzector, receptacle: 28 female contacts. } R210P9C8 Hex out, steel: No. 4-40. (Secures cover to
coraector).
19041303971 Cover half. (Nut side).
WISPI020CE Machine screw, slotted bead: No. 4-40 x 1-1/4.
19D413039P2 Cover balf. (Secures side). ‘ (Secures cover to coanector).
|
19C311411G1 Thumbscrew. (Secures P2). !
: - === - - = -~ WISCELLANEOUS = = = = = = = ~ =
N36P9020CE Machine screw, slotted head: No. 4-40 x 1-1/4. ‘}
{Secures P2 cover balves). h T139880P14 Cable: approx 3 feet. (Located betwen JI &
| P901).
N210P9C6 Hex nut, steel: MNo. 4-40. (Secures P2 cover {
haives). TLE0478P3 Lable: approx 21 feet. (Located between P2 &
i P8O2).
pP8o2 Coanector. Imcludes: ‘
i T139280P13 Cable: approx 7 feet. (located J1 & P2).
198209288P4 Shell.
i 198226198G4 Cable, fused.
198208288P2 Contact, electrical: sim to Molex 02-09-2101. .
19A701658P1 Solderiess terminaxl. (Locxted at J1-16, J1-17,
P30L Coanector, special purpose. Includes: J1-25, & J1-26).
1
19C307162P1 Skell. i 194138442G1 Support. (J1).
+
19AT01376P1 Contact, electrical rated @ 4 amps; sim to AMP 188201074P304 Tap screw, Phillips POZIDRIVe: Xo. 6-32 x 1/4.
350657-1. (Quaatity 34). (Secures J1 to Support).
19A701376P2 Contact, electrical rated @ 4 aups; sim to ANP ¢ 549148097 Clip loop. (Secures cable from P901 to J1 at
350656-1. (Quantity 4). ! ny.
19A701376P3 Contact, electrical rated @ 35 amps; sim to ANP $491480P6 Clip loop. (Secures cable from Pl to J1 at J1).
350655-1. (Quantity 3).
18C328122P1 Counector, guide. (Located over coatacts).
184134241P1 Jackscrew, ‘
19B209245P103 Insulated spacer. (Located oa jackscrew). ]‘
N193P1208C6 Tap screw, phillips head: KNo. €20 x 1/2.
(Secures cover balves). .
--------- MISCELLANEOUS ~ = = - = = = =
7139880013 Cable: =pprox 6 feet losg. (P2 to Ji). |
7138880P16 Cable: spprox 2 feet loag. (J1 to PIO1). J"
194701460P2 Cable: approx 2 feet loag. (J1 to P3O1).
19A701460P10 Cable: =pprox 2 feet long. (J1 to P901).
7160478P3 Cable: =zpprox 21 feet long., (P2 to P802).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

AR T

23

SN —



T (uRD puw TV UIIAIIG PII®DOT) - 213DwdS

ve

SIONVHD NOUDNAOU A8 GIONVHD 4O Q313130 ‘0200 SININOIWOD, SIONVHD NOIDNAOUd A8 GIONVHD 30 g3i313a ‘aigcav SININOIWOD 4

Td90L0S806 T
“8 X 5T0-EW ‘ON :9AT0 ZHOL ‘ARIDS IUTHI 20£39ET0LVET
* (12400 =22003%)
“¥/1 % 0Z-9 :pedy sdITTIUG ‘maios deg 9EYOTTAEETN
“{z 30 A3tauend
= IL JO STPUYNMIIY GO PIIPDOT) ‘(15 VM IIYSTANDOY
TRUOIIRR O3 WIS sUIUY 9T/ :5UTI buyurwasy T4682T0LYET
*{zM PU® T YITA pOSN)  *d2235 BUTUTEIN Td2EY90L06T
“{ZM 43tm pasp) cauvaadoau :jemmoab aaqgmy L1dLOYO6YS
* (1M 437A paxp) -auaadoau  :jawweab aaqany TTAL0P06YS
* 313407 TAESTISHO6T
b 4 TOPISEDLVET
- == e = e - - - GNOTEYTIZOSIN = = = = = = = = =
{11998 03 103D9ULCD BBINDIE)
SL°ZT X L2°1-5"€ "om :butmio *pya ‘mladg 8093L0STOLVET
*(IT24S 03 3IPAGD $3anDag)
"09°6 X £Z°T-5°EW :BuTmMi0] pu3 ‘melds 90%9aL05TOLYEY
{dT12 a1qed s3anoag)
SHHE “ONM :J3I00Q TRUIIZJUT ‘1auswaxd0] S4TEQOOLVET
*(AT10 Q¥ $3a0dG)
*ST X SUO-CH "ON ‘ASIDE FUTUORK STYITEVO0LYET
*(dTT2 ITQED 82IRI3S) IS0 X EW ‘ON  :xXIQ ‘Ing F3YED00LVGT
I SB'T - LT Fleureaasty sazictosvet
* (mpadBCqENEI uo pa3eno]) “Buja Bujuyeasy PARBYTOLVET
*A31D8qEnYL ummmemanc.m,.—
38510 1aLL0ToLvst
*TRUINIIT BRITIIPIOS Td8S9TOLYET
*(Z 30 X373uend ~ 6UFIiA uy BunE) °3d¥IuUC) 1455008861
‘¥orIq ‘aTqed 0T309PTOLVST
*BTSLS~1S 2D O3 WIS IPaa ‘aqed ZA0IYIOLVET
*220300pucd §g  :3sodand Teiaeds ‘ITqQed) 9T308B6ETL
*39403 14805058361
“I3YsTYH TLTI500886T
dRY 03 ®Is fsdwe ¢f vwhum “MWWHMWW“u.mmwmwmww ESILETOLVET
u
NOILdI¥OS3a "ON 14vd 39 | T08WAS

(12 Bag3s 8I-108d) *1-95505¢
dHY 03 WIS {sdme y 3 pajel TUATIFONTP ‘30e3U0D TIBLETOLVGT
“{9¢ nagI TZ ‘LT NAY3 T-T1094) °*T-L590SE
JHY 03 WIS {sdew y § PIIWI TUOTIIDI[R ‘30w3U0) TSLETOLYET
~Buysnog TdST000606T
*TI34S T4LEO006A6T
ISIPOTIMI  ©20303UUCH 109d
TOYSTIOENGT
XTENASSY FTBYD 14
* (Aromesse asny wIPNTOUI) *ATQED A0 YORETITTHGT
*BuoT 3933 Tz xoxdde :aTqed €a8LYDITL
"2030Npuod §T  121qeD E£TAOBBEETL
- === - - - - SOOUNVITYISIR - - - - - ----
{y 30 A3y3uenp)
"TOTZ-60-Z0 X3IOW O3 WIR ITEDTIIDIT? ‘3Iow3U0) TABGTEOTUGT
*rISus ¥28BTEOTHGT
IEIPATIML " 203DIUUCD 2084
(829402 sa3002g) *anUXIF 98620TIR
* {23320 332nDAG)
*¥/T-T X 0y-F Ofl :DPOY PIIIOTS ‘AIIDE IUTHOWH SR0Z064IER
*A3IDBGUNYS, TOTIYITIEDST ’
* (9P3IF A2108)  *a2a0D T3GEOETYUST
* (P78 Ing)  ca940) Td6EOETYUGT
*E3IDXIUCD g7 :o7TouId ‘3Tow3dacey T50FTTEDST
TEIPATIUL * 203DIUN0D 24
TOTLITSEO6T
TIEND T08IRCD ™
||||||| ~ =~ SEME¥D ~ =~ =~ - - - =~ - - o
“UOIVINOTY ADVITOA FAILISOL :3wauly T4TE0S0LL6T "
“EOXIVUNIHOD ZAOLIROWK XIS :1®31670 OEZaB2Z000LNET €0
*BIC0D30 TYRIDMG-0I~008 :1®3IThia T2462000L¥6T za
* (ONISHIARI) BITMIANOD/¥EZANA X3R “[eatbra TaSLTOOLYET 10
-—————— ~ SIINOUYD QIIVEDAIMI ~ - = - ~ = - = *(17e SpIs uy Pa3wo0} - Z LiTmEny)
*y/1 X Ze~9 *OX leAIUAIZOJ SATTITR ‘&330% duy POEdTBEEOTEGT
A ¥/T *85¥ swyo ¥QT :uoqaes pa3ymodsq D0TESOTZR o (1732 S3anoag)
"91/s X ze-9 "ON leAIBAIZOd SATITYRd ‘43ids dwl SOE4TRE602HET
e - e cccc s~ OHOISIST = = = = = = ~ ~ ~ =
* (xaowds DPIPBIIYT JSPUN
5 PIIBDOOY) T g “ON  $[3003 [EUIAINY ‘ IFYSAYDOY SD9TIEOVR
0T
nayy *p-OAA OOYOTY o1 wWys :dYIO SIgqw) £dTSS9TTIVET
“YO6LRZ 3dAL 03 WIS (NdM ‘UODTTIS TEEZO00LYET o
*Touusy IaqQna ‘ [uag 2Id0C0620¥%
- ———— ~ « SUGISISNVEL = = ~ = = = - -
~papeaay] ‘eoedg TAEIEYETIVET
"£30¥3U00 O0f swaIsks ‘30303uuod £916505806T r IR ZO0L9T2ED6T
fm e Ot 1 S, ce e ~aweyy SDEBYTZEDET
0Ta -~ -~ =~~~ - ENOANYTISOSIR - = = = = = = - ~
© o tgyTYNT AL 03 wis fA1d nagsy
SL ‘¥E gL 3u33and pa7  31K1340331 3¥eF ‘UODITIS 128Z000LN6T 1a <(919¥> 3397 T BIPOIOAI)  °I03DILTOD 1146891688 z02d
e e e e SICOIG = - - === = -———- 30400 24TROBLOY
- *g6L-£8 louanduy o3 wys (xw00 ‘215¥3dadey T428000LY6T
“HOOA 05 ‘R0T+ am 0T0° :avysaliod 20TCINYYIL 0
_ isepayouy  *I030eULC) 14
“HOTA SE ‘S0Z+ aB Ly°D wunTRjuUEY E£2rESTOLYST ko)
R i I OO = === = -« -~~~
e e e ce SHOLIONAND = = m =~ - =~ - .
TOCTSLEZA6T-
TOSETTO6A6T X1ONIESY TSV 10518
VILINAY ¥AIVIIAN FYIOOIRAA Iv
NOi1dI¥IS3a ‘ON 14¥d 39 | 1DGWAS NOILdIHS3a ON 14Yd 39 | T08WAS
T 0SS
TOELTISBIGT
{s vx730) Z 2nesI
FTEYD ¥3]IIV0Y WILVIAIN BYINDIRIA 9D5E89TZEDLT

1Si1 siyvd

ITERISSY SISSVID

1517 S1dvd

PSTTIC-IG7




