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UHF FLEXAR BASE/REPEATER SPECIFICATIONS

GENERAL

Frequency Range 450-470 MHz

“Frequency Separation 5 MHz

Dimensions 6.75” Hx 13.1”” W X 14.75" D (17Imm x 333mm x 375mm)
Weight 301bs, (13.8 kgs)

Temperature Range -30°Cto + 60°C

Humidity 90-95% relative humidity @50°C

Duty Cycle Intermittent
TRANSMITTER
RF Power Output (Note 2) 30 Watts (Factory Installed Options)

30, 15 Watts (Field Modification Kits)

Spurious & Harmonic Emissions (Note 3)

70 dB below carrier

Output Impedance 50 ohms

Frequency Stability +0.0002%

Modulation 16F3

Audio Sensitivity 160 mV + 3 dB for 3.0 kHz deviation at 1000 Hz
FM Hum & Noise -55 dB below + 3.0 kHz deviation at 1000 Hz

Audio Response

+ 1, -3 dB from 6 dB/octave pre-emphasis (300 to 3000 Hz)

Audio Distortion

Less than 3%

Time-Out Time

3 min. (field selectable to 1.5 min.)

RECEIVER

Selectivity-EIA Sinad -85dB
Intermodulation-EIA Sinad -80 dB
EIA Modulation Acceptance 7 kHz

Sensitivity (Note 2)

0.40 uV or less for 20 dB quieting
0.30 uV or less for EIA Sinad

Frequency Stability

+0.0005%; -30°C to +60°C (+ 25°C reference)

' Spurious and Image Rejection (Note 2)

Greater than 85 dB

Squelch Threshold Sensitivity (Note 2)

Lessthan 0.2 uV

Audio Output

Line: +11'dBm with less than 3% distortion, 1 remote console load;
+ 5 dBm, 2 to 6 remote console loads.
Speaker: 3 watts with less than 5% distortion.

Audio Response

Line: + 1, -3 dB from 6 dB/ocatave de-emphasis (300-3000 Hz)
Speaker: + 2, -8 dB from 6 dB/octave de-emphasis (300-3000 Hz)

Humand Noise (Unsquelched)

Speaker: -50 dB from full rated output
Line: -45dB from full rated output

REPEATER

Squelch Access Sensitivity (Note 2)

0.40 uV (field adjustable)

Drop-Out Delay

2 sec. (field selectable to 4 sec.)

Time-Out Time

3 min. (field selectable to 1.5 min.)

CIRCULATOR/DUPLEXER (Optional)

Frequency Range 450-470 MHz
Frequency Separation S MHz
Transmit Path Loss/Rx-Tx Isolation 3dB/65dB
Receive Path Loss/Tx-Rx:Isolation 2.1dB/65dB
Antenna to Transmitter Isolation 20dB

Extension Cable, RF Path Loss

0.5dB
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SPECIFICATIONS (Cont’d.)
POWER SUPPLY

NOTES:
1. Specifications subject to change without notice.

2. This specification is reduced in base/repeater stations with circulator/duplexer option. See circulator/duplexer specifications for amount of
loss.

3. Per ElA specification RS-152B, paragraph 4.
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FOR

UHF “FLEXAR”

BASE/REPEATER STATIONS
WITHOUT
DUPLEXER/CIRCULATOR
30-WATT RF POWER

INDICATES ONE ITEM ADDED
INDICATES NUMBER ADDED

CODE
°
4

DESCRIPTION

REPEATER INTERCONNECT CABLE

ESCUTCHEON FOR REPEATER W/MONITOR & REMOTE

ESCUTCHEON FOR REPEATER W/ MONITOR, REMOTE & CLOCK

ESCUTCHEON FOR REPEATER W/ MONITOR, REMOTE & INTERCOM

ESCUTCHEON FOR REPEATER W/ MONITOR, REMOTE, INTERCOM & CLOCK

NON-DUPLEXER HARDWARE KIT
REPEATER CONTROL BOARD

FILTER BOARD AND CONTROL CABLE
“VIBRASPONDER” RESONANT REED

CODE PLUG

TONE “PRIVATE-LINE” ENCODER/DECODER
"DIGITAL PRIVATE-LINE” ENCODER/DECODER

UNIFIED CHASSIS (RCVR ONLY); 1-FREQ.

UNIFIED CHASSIS (XMTR ONLY) 1-FREQ.; 30-WATT

RECEIVER CABLE

COMMUNITY REPEATER TONE “PRIVATE-LINE” ENCODER/DECODER BOARD

COMMUNITY REPEATER HARDWARE KIT
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MOTOROLA INC.

Communications
Group

1. MANUAL USAGE

This manual is intended to be used with and as a
supplement to the FLEXAR Instruction Manual
68P81035ESS5. This manual contains information con-
cerning base/repeater station operation, installation
and line level adjustments, control, UHF transmitter
and receiver, field modification, and applicable
schematics, circuit board details and parts lists.

2. EQUIPMENT DESCRIPTION

The FLEXAR Base/Repeater Station is based on
current FLEXAR technology and utilizes a separate
transmitter and receiver rf chassis for duplex repeater
and simplex base station operation. The base/repeater
station is available as a factory installed option to
standard FLEXAR models and also as field installed
modification kits. Refer to the attached option charts
for information concerning a specific application.

NOTE
The FLEXAR Base/Repeater Station is
rated for intermittent duty application
only. It is not designed for multi-station
site operation.

The station is comprised of two housing assemblies:
a base station with a transmit only rf chassis replacing
the original transmitter/receiver unit, and a separate
repeater housing with a receive only rf chassis, and
repeater control logic (and duplexer/circulator units on
stations with duplexer option). The two housings are in-
terconnected with an 18"’ filtered control cable (and an
18’ coaxial cable on duplexer stations). This configura-
tion allows integral positioning with the base station
housing and provides the isolation required for repeater
operation.

All stations include 2 PPM transmit frequency
stability circuitry for compliance with FCC regulations.
Field Modification Kits also provide 2 PPM circuitry.
Receiver frequency stability remains at 5 PPM.

DESCRIPTION

Station options with duplexer include a transmitter
isolator (circulator with built in 50-ohm load) with in-
tegral harmonic filter. The duplexer used is a compact
reject type, which permits considerable savings in size,
weight and cost.

NOTE
A reject (notch) type duplexer is different
than the bandpass type duplexer typically
used in site type stations, in that the reject
type requires a critical alignment.

Since the FLEXAR Base/Repeater Station is not
designed for multi-station site operation, a reject
duplexer is ideal for desk top repeater operation. The
circulator/harmonic filter is not only required for isola-
tion, but also is necessary for stable transmitter power
amplifier operation.

The transmitter rf output is cabled to the repeater
housing, where the circulator and duplexer are located.
The circulator provides 20 dB transmitter IM protection
(UHF frequencies) and assures proper loading of the
transmitter into the reactive duplexer load. Insertion
losses with the duplexer/circulator option are 3 dB in
the transmit path and 2.1 dB in the receive path, The cir-
culator also contains a multi-section low pass filter for
attenuation of circulator produced harmonics.

NOTE
The control cable is filtered to further
reduce the possibility of interference
which will degrade the performance of the
station.

The control cabling attaches to the base station
metering connector (J601) and a system metering con-
nector (J801) is provided on the repeater housing.

The cabling is 18’ standard with optional (L151A
Series) 10’ extension cabling available, as follows:

e TKNS8110A Control Cable 10’ Extension Kit
e TKNS8111A RF Cable 10’ Extension Kit

technieal writing srerviees
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The control cable plugs into the existing 18’ filtered
control cable, and the rf cable replaces the existing 18’
rf cable.

The extension cabling is available as a factory in-
stalled option or as a field installed modification. The

cabling permits wall mounting or remote placement of
the repeater housing in space sensitive installations.
Four mounting holes are provided in the repeater hous-
ing (however, mounting hardware is not provided).
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Figure 1.

1. OPERATION
1.1 GENERAL

Become familiar with your particular station and
any optional accessories included with it. Study the
function of each control on your equipment before
operating the station. DC remote control models have
no front panel controls; refer to Installation and Line
Level Adjustments instruction section.

Make sure the handset is on hook before starting
operation. The handset contains a magnetically
operated switch and must be on hook to unmute the
speaker.

NOTE
Before transmitting, allow a 20 minute
warm-up time for crystal heater stabiliza-
tion.

Before messages. can be received, after
turn-on, allow a 10 second delay for sta-
tion initialization.

FLEXAR Base/Repeater Station

1.2 TURN-ON

Step 1. Turn OFF-VOLUME control clockwise to
turn station on. The Power On/Transmit indicator
should light.

Step 2. Depress RPTR OFF button then momentarily
depress the PTT button to select mode in local/remote
or dc remote models.

Step 3. Depress MONITOR button (coded squelch
radio models only).

Step 4. Turn SQUELCH control fully counterclock-
wise.

Step 5. Adjust OFF-VOLUME control for desired
listening level.

Step 6. Turn SQUELCH control clockwise until
background noise is eliminated. For a coded squelch
model, momentarily depress the TRANSMIT (PTT)
button on the handset to switch the station from the
monitor mode to the coded squelch mode.
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Step 7. To switch the station from the base mode to
the repeater mode, set the RPTR OFF button to the out
position, then momentarily depress the PTT button on
Local/Remote or DC Remote models.

1.3 TOANSWER A CALL

Step 1. Lift handset off hook. Speaker is muted and
received audio is heard in handset earpiece until handset
is replaced on hook.

Step 2. Depress the TRANSMIT (PTT) button on
handset to talk. The Power On/Transmit indicator
should flash during transmission.

Step 3. Release TRANSMIT button to listen.

Step 4. When call is complete, hang up handset.

NOTE
A local or remote call may be made
whether or not the RPTR OFF button is
depressed since a local or remote
transmission has priority over a repeated
transmission.

1.4 TOMAKE A CALL

Step 1. Depress MONITOR button to check that
channel is clear.

Step 2. Lift handset off hook.

Step 3. Depress TRANSMIT (PTT) button to talk.
Note that Power On/Transmit indicator flashes.

Step 4. State station call sign (FCC requirement) and
message.

Step 5. Release TRANSMIT (PTT) button to listen.

Step 6. When call is complete, hang up handset.
1.5 INTERCOM OPERATION

1.5.1 With Handset

Lift handset off hook and talk, DO NOT
depress PTT button.

1.5.2 With Optional Desk Microphone

Depress INTERCOM button and talk into the
microphone. Release the INTERCOM button to listen.
DO NOT depress the PTT button while operating the
intercom.

2. CONTROL FUNCTIONS

2.1 FRONT PANEL

e OFF-VOLUME — Turns station on and off and ad-
justs speaker volume,

* Power On/Transmit Indicator — Steady light in-
dicates station is on, flashing light indicates transmit-
ter is keyed.

* BASE SQUELCH — Operational only when station
is in base mode (RPTR OFF button depressed).
Allows operator to set base receiver squelch so that
only signals above that squelch level are heard.
Weaker signals and background noise are eliminated.

* RPTR OFF — Selects base mode when de-
pressed; selects repeater mode when out. Depress
PTT momentarily after selection on Local/Remote or
DC Remote models.

* MONITOR — Unsquelches receiver to monitor
channel before transmitting,.

¢ REMOTE — Inhibits remote control with button
out; enables remote control with button in. Intercom
operation is not affected by this switch.

¢ INTERCOM — (optional, used only with desk
microphone option) — Enables communciations be-
tween the station (using desk microphone) and remote
control positions without keying the transmitter.

2.2 HANDSET

e PTT BUTTON — Keys transmitter for local opera-
tion.

2.3 DESK MICROPHONE (OPTIONAL)

e TRANSMIT — Keys transmitter for local operation.

e MONITOR — Unsquelches receiver to monitor
channel before transmitting.

2.4 DIGITAL CLOCK (OPTIONAL)

¢ CLOCK TEST SWITCH — Up position for rapid
advance, down position for slow advance.

* CLOCK DISPLAY — Displays time in a 12-hour
(100 at 1 P.M.) or 24-hour (1300 at 1 P.M.) format.
AC power interruption is indicated by a continuously
displayed 1200 (12-hour format) or displayed 0000
with blinking lead zero (24-hour format). Use Clock
Set switch to reset clock.
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Figure 1.

1. PREOPERATIONAL INSTRUCTIONS

. When unpacking the station from its shipping car-
ton, refer to the option charts at the front of this
manual. If any item is missing, contact your Motorola
representative immediately.

After unpacking and verifying that all items are pre-
sent, interconnect the base station housing and the
repeater housing as follows:

1. Connect P701 of W7 to J701 (labeled CONTROL)
on the repeater housing.

FLEXAR Radio Set Rear Detail

2. On non-duplexer stations, the transmit antenna will
be connected to transmitter rf output connector
J602 (on the base station housing), and the receive
antenna will be connected to UHF input connector
J603 (labeled INPUT) on the repeater housing.

3. On duplexer stations, connect the TKN8112A 18"’

RF Cable (identified W12) between J602 and J603.
The antenna will be connected to antenna output
connector J604 (labeled OUTPUT) on the repeater
housing.
NOTE

System metering jack connector J801

(labeled METER) is located on the

repeater housing.
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FCC regulations state that a station license must be
obtained for each radio installation by the owner of the
equipment. The station licensee is responsible for ensur-
ing that the transmitter power, frequency, and deviation
are within the limits permitted under the station license.
Adjustments to the transmitter section of the radio may
be made only by a technician possessing an FCC com-
mercial radiotelephone operator license. No license is
required to install, check out, or operate the radio.

Each radio set is adjusted, tested, and inspected
before shipment. However, it is recommended that both
the transmitter and receiver sections of the radio be
checked for proper operation just prior to installation.

The radio should be tested with all cables and ac-
cessories supplied connected as they will be in the final
installation. The frequency, deviation, and output
power of the transmitter should be checked, as well as
the sensitivity, squelch operation, and audio quality of
the receiver. Radios with ‘‘Private-Line’’ (PL) or
‘“‘Digital Private-Line”> (DPL) coded squelch
capabilities should be operated in that mode to verify
proper encode/decode performance. When planning the
installation, keep the antenna cable run as short as
possible and connect it to the antenna jack (J602 and
J603 in radios without a circulator/duplexer or J604 in
radios with a circulator/duplexer) on the rear of the sta-
tion.

The power source for the station is normally 120 V
ac, but other ac voltages are available. If the station is to
be powered via 120 V ac, provide a grounded 3-wire
convenience outlet within reach of the station ac line
cord.

If the station is to be powered by an ac voltage other
than 120 V ac, refer to the primary winding connection
chart shown in the TPN1176A Power Supply Instruc-
tion Section 68P81045E98. In addition to the informa-
tion presented there, external connection to the source
of ac power must be made in accordance with local elec-
trical code. For example, a 220 V ac external connection
may require that the 3-prong ac plug be removed from
the line cord, and a direct, hard-wired connection be
made to the 220 V ac source, with a second fuse installed
in the second hot lead, AND a separate earth ground be
supplied to the station.

The screw terminals located on the bottom of the
station (on TB-2) are used for DC remote control con-
nections, paging, and optional microphone connec-
tions. Refer to Figure 1, Table 1 and Table 2 for connec-
tions.

;, ’Table 1. Optional Microphone Connections

 Figure 1 TMN1005B Microphone
_ Reference _ Connection
MICHL . Brown
o MICLOW ; - Brown Leéad Shield
. MON - ‘White
- GND " Black

Note: JUI is always installed (in microphone) when the TMN1005B
Microphone is used.
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Table 2. Paging and DC Remote Control Connections

Figure 1
Reference Function
PAGE Paging PTT
MIC HI Paging Tone Input
MICLO : Paging Ground.
LINE+ . - DC Remote Control Input
LINE- DC Remote Control Input

Note: When interfacing external equipment with the FLEXAR Base
Station, refer to the applicable instruction manual for the equipment
being used.

CAUTION
For protection against lightning induced
transients, install Model RRX4021
Telephone Line Transient Suppressor Kit
(or equivalent) across control lines which
are located in close proximity to power
lines (indoors) or are run outdoors.

The RRX4021 Telephone Line Transient Sup-
pressor Kit provides protection for the station from high
voltage transients or lightning induced surges. The
phone line suppressor consists of a three-element gas
tube that provides very high resistance (approximately
10° ohms) across the audio control line surge conditions,
the gas tube will operate to instantaneously discharge
the overvoltage surge to ground. After the surge is
dissipated, the service will be restored to normal
through the self-restoring feature of the gas tube.

The telephone line transient suppressor should be
located as near as is practical to the best available
ground, distance not to exceed 50 feet from the ground-
ing medium. Attach the protector to wooden surfaces
using wood screws that penetrate the holding surface at
least 3/4 inch (1-1/2”’ #10 screws in most cases are suffi-
cient). Use 1/4 inch nylon anchors in masonry and
3/8 inch hollow wall fasteners on hollow surfaces. Use
an 8 AWG ground wire (not to exceed 50 feet in length)
or follow local electrical codes, as applicable, to ground
the protector ground terminal. Run the ground wire in
cable clamps or station wire nails. Never run the ground
wire in drive rings or metal pipes unless the pipes are
electrically connected to the ground wire at both ends of
the pipe.

Connect the ring and tip leads to the two outside
terminals of the protector, and from there to the station
LN+ and LN- terminals on TB-2. All the wiring to the
protector is fed through the wire entrance grommet on
the bottom of the unit. The wire entrance grommet is
designed such that when the wires are pushed through, a
moisture barrier is provided.

2. SERVICING
2.1 BASE HOUSING REMOVAL

Step 1. Remove the four screws on the bottom of the
station that are used to secure the housing.




J6o1 J602
BASE HOUSING
CONTROL CABLE
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Qs F1 06
TRANSMITTER RF OUTPUT

P60 !
SPARE GND PTT

7
GND
STRAP PE02
w-12
{DUPLEXER ONLY)

LN+ LN— PAGE MON HI

MIC MiCc
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FAEPS-30260-0
(G544)

Figure2. Circuit Board Location

Step 2. Press gently inward on both sides of the sta-
tion housing and lift the housing off the radio chassis.

2.1.1 Transmitter RF Section Removal

The transmitter rf section folds outward on a
hinge for ease of servicing. It can be folded outward by
removing the three screws which secure the transmitter
chassis to the base station housing near the power sup-
ply. Also, the heatsink for the power amplifier folds
down when the screw from the rear of the heatsink is
removed.

2.1.2 Power Supply Removal

Step 1. Remove the three screws securing the handset
cradle to the housing.

Step 2. Remove the four screws securing the power
supply to the housing.
Step 3. Remove the power supply by lifting upward.

Step 4. Remove the two screws securing the power
supply heatsink. The heatsink folds out for servicing.

2.1.3 Circuit Board Removal

To facilitate the removal of circuit boards, the
transmitter should be folded out and the power supply
removed. When removing the local board, the volume
and squelch knobs located on the base station front

panel must be removed. The boards are then removed
by unscrewing the captive screws that secure the boards
to the housing. (Board locations are shown in Figure 2.)

NOTE
On the circuit boards where a polarized
capacitor is used, an arrow is shown
pointing toward the marked side of the
capacitor, which is not necessarily the
positive lead.

2.2 REPEATER HOUSING COVER REMOVAL

Step 1. Turn the housing over, exposing the bottom
cover.
Step 2. Remove the twelve screws fastening the cover

to the repeater housing.

2.2.1 Receiver RF Section Removal

The receiver rf section folds outward on a hinge
for ease of servicing. It can be folded outward by
removing the three screws which secure the receiver
chassis to the repeater housing.

2.2.2 Circulator/Duplexer

The circulator & duplexer are not field
repairable. If defective, replace with new unit(s). To
align duplexer, remove mounting screws disconnect
from station and adjust as described in the alignment in-
struction section.
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2.3 SERVICING PROCEDURE

When servicing local or local/remote model
receiver and transmitter sections, move JU11 (on the
local control board) from pin N (normal) to pin T (test).
When servicing dc remote control models, the radio
must be momentarily keyed to select repeater setup or
knock-down. Also, before keying, the jumper labeled
LIN DIS (line disable) should be repositioned to the DIS
(disable) pin. Actual setup/knockdown selection is ac-
complished by repositioning the REM (remote) jumper
to the desired frequency pin, before keying.

NOTE
For repeater applications:
Pin F1 corresponds to setup;
Pin F2 corresponds to knockdown;
Pin F1 PG corresponds to page.

CAUTION
When servicing the receiver section, the
transmit crystals should be removed to
prevent damage to the signal generator
due to accidental keying of the radio.

To properly key dc remote control models when
servicing either the receiver or transmitter sections, use a
TMNG6067A Service Handset. If a service handset is not
available, momentarily ground P4-4, on the dc remote
control board, to key the radio.

NOTE
Keying of the radio with a portable test set
or a TEK-5 metering panel, will not
switch locally selected repeater setup or
knockdown.

3. PREOPERATIONAL CHECK OUT

Insure that all external equipment (remote control
units, paging units, etc.), if used, is properly connected
and functioning correctly. The following general tests
may be used to verify proper operation of the FLEXAR
base station:

Power Output Measurement

Transmitter Frequency Measurement
Transmitter Deviation Measurement

20 dB Receiver Quieting Measurement (with
RPTR OFF button depressed)

5. VSWR Measurement (if greater than 3:1, check
the antenna installation)

Base squelch operation (PL and DPL
encode/decode operation)

Repeater setup/knockdown operation

Base PTT operation

Time-Out Timer circuit operation

Repeater squelch setting

Repeater deviation setting.

W N

g

L
=Swoen

NOTE
Before transmitting, allow 20-minute
warm-up time for crystal heater stabiliza-
tion.

Before messages can be received, after
turn-on, allow a 10 second delay for sta-
tion initialization.

Refer to the receiver and transmitter alignment pro-
cedures for the general test procedures. For ‘‘Private-
Line’’ or ‘‘Digital Private-Line’’ models check opera-
tion, where applicable, with and without coded squelch.

In addition to the previous tests, line level and
remote control operation checks should also be per-
formed.

NOTE
Radios are shipped with the input and
output line levels set for 0 dBm. On radios
with the automatic line level adjust option
it is extremely important that all remote
control units are connected during line
level adjustments.

4. LINELEVEL SETTING

NOTE
On local/remote models the REMOTE
switch, located on the front panel of the
FLEXAR station, must be depressed to
enable remote control operation.

4.1 REMOTE CONTROL DC CURRENT LEVEL
SETTING.

FLEXAR Local/Remote and DC Remote Control
Base/Repeater stations use the detection of various
levels and directions of remote control currents to ac-
tivate the various remote control functions.

Any remote controller that is used to provide pro-
per control of the FLEXAR Base/Repeater Station
must have 2-frequency (F1/F2) capability, where the F1
selection current (+ 5.5 mA) corresponds with repeater
setup and the F2 selection current (+ 12.5 mA) cor-
responds with repeater knockdown. Table 4 illustrates
the dc line currents employed.

Table 4. DC Line Currents

~ Currentand
Function Direction Level
PL Monitor 225mA
Key & Repeater Setup +55mA
Key & Repeater Knockdown +125mA
- Page & Repeater Setup =12.5mA

Proper system operation may require the
modification of any 1-frequency SERIES-80 Desk Top
Controller to a 2-frequency unit in order to control the
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base/repeater station. If required, a F1/F2 Switch Kit is
available for field installation. Also, the TRNS8809A
Repeater Button Accessory Kit, is then required to
change the button legend to read RPTR OFF instead of
F2. This latter kit is also required to modify an existing
2-frequency SERIES-80 Desk Top Controller.

NOTE
When modifying an existing SERIES-80
Desk Top Controller, have a replacement
escutcheon of the proper color and with
the correct holes and slots available
before removing the existing escutcheon.

Use of the remote controller in the base/repeater
system will override locally setup base/repeater opera-
tional modes. This means that if local operation has set-
up repeater mode, the use of the remote F2 current will
knockdown the repeater. Also, if local operation has
knocked-down the repeater mode, the use of the remote
F1 current will setup the repeater. Finally, if local
operation has knocked-down the repeater mode, the use
of the F1 PAGE current will setup the repeater. See
Table 4.

Upon installation, each remote controller should be
checked for proper current operation. Refer to the
manual of the specific remote control unit being used.

On dc remote models, the line disable jumper must
be in the remote (REM) position to allow remote con-
trol.

4.2 LEVEL SETTING FOR LOCAL/REMOTE
MODELS

IMPORTANT
In models with a circulator/duplexer,
disconnect the TKN8112A Housing RF
Interconnect Cable from Transmitter RF
Output jack (J602) on the base station
housing, and disconnect the Receiver RF
Input Cable (W1) plug (P501) from the
Duplexer Rx Input Jack. Reconnect
cables after completing line level settings.

4.2.1 Local/Remote Models Without Automatic
Line Level Option

Step 1. Insure that the remote control units are pro-
perly connected and the radio is operating correctly.

Step 2. Apply a 1000 uV on-frequency signal with

modulation of 1 kHz at + 3 kHz deviation to receiver rf
input cable (W1) plug (P501).
Step 3. Depress MONITOR switch in front panel.

Step 4. Connect an ac voltmeter across the LN+ and
LN- terminals on the radio.
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Step 5. Adjust the receiver line level control labeled
RL (R6) on the local/remote board for 0 dBm, as in-
dicated on the meter.

Step 6. Disconnect the rf signal generator and connect
a suitable dummy load to the transmitter rf output jack
(J602).

Step 7. Connect a 1 kHz audio oscillator across the
LN + and LN- terminals and adjust for 0 dBm.

Step 8. Ground the pin labeled TEST on the
local/remote board. This step keys the transmitter.

Step 9. Adjust the exciter level control labeled EX
(R15) on the local/remote board for a level 3 dB above
the modulation sensitivity level (+ 3 kHz deviation).

NOTE

Modulation sensitivity level plus 3 dB is
3 dB above the level required for + 3 kHz
deviation. If a deviation monitor is not
available, 225 mV at P100-6 will approx-
imate the level required. Local or remote
audio is set 3 dB above the modulation
sensitivity level and repeated audio is set
6 dB above the modulation sensitivity
level to allow both types of transmission
to be received at approximately the same
loudness level.

Step 10. Remove the ground connected in Step 8.

Siep 11. Apply 160 mV, 1 kHz signal to P100-6 and ad-
just microphone level control ML (R20), on the local/
remote board, for the same level as the receiver line level
setin Step 5.

NOTE

For all local/remote model FLEXAR
base/repeater stations which do not use
the automatic line level adjustment op-
tion, it is imperative that the receive out-
put line level and the incoming line level
from the remote controlling point be the
same. For example, if ia the incoming
level from the control point is -10 dBm,
due to path loss, the receiver output level
should be also set -10 dBm at the base sta-
tion.

Local/Remote Models With Automatic Line
Level Option

42.2

Step 1. Insure that JU2 is cut on the local/remote

board.

NOTE

Most systems use a receiver line output
level of 0 dBm, although +11 dBm can
also be used (if allowable on transmission
line). For 0 dBm, JUl and JU2 on the
TRN6822A Auto Level Board are in; JU1
and JU2 are out for +11 dBm systems.
Also, insure that all but one of the remote
control units are connected in a line bridg-
ing mode.
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Step 2. Insure that the remote control units are pro-
perly connected and the radio is operating correctly.

Step 3. Apply a 1000 uV on-frequency signal with
modulation of 1 kHz at + 3 kHz deviation to receiver rf
input cable (W1) plug (P501).

Step 4. Depress MONITOR switch in front panel.

Step >. Connect an ac voltmeter across the LN+ and
LN- terminals on the radio.

Step 6. Adjust the receiver line level control labeled
RL (R6) on the local/remote board for 0 dBm, as in-
dicated on the meter.

Step 7. Disconnect the rf signal generator and connect
a suitable dummy load to the transmitter rf output jack
(J602).

Step 8. Connect a 1 kHz audio oscillator across the
LN+ and LN- terminals and adjust for 0 dBm. Ground
the base of Q4 on the auto level board.

Step 9. Ground the pin labeled TEST on the
local/remote board. This step keys the transmitter.

Step 10. Adjust the exciter level control labeled EX
(R15) on the local/remote board for a level 3 dB above
the modulation sensitivity level (+ 3 kHz deviation).

NOTE

Modulation sensitivity level plus 3 dB is
3 dB above the level required for +3 kHz
deviation. If a deviation monitor is not
available, 225 mV at P100-6 will approx-
imate the level required. Local or remote
audio is set 3 dB above the modulation
sensitivity level and repeated audio is set
6 dB above the modulation sensitivity
level to allow both types of transmission
to be received at approximately the same
loudness level.

Step 11. Remove the grounds connected in Step 8 and
9.

Step 12. Apply 160 mV, 1 kHz signal to P100-6 and ad-
just microphone level control ML (R20), on the
local/remote board, for the same level as the receiver
line level set in Step 6.

NOTE
Steps 13 and 14 are required only for
systems where the path loss between the
control point and the station is greater
than 15 dB.

Step 13. Connect an audio oscillator (160 mV at 1 kHz)
to P100-6 and an ac voltmeter to the pin labeled ‘‘A’’ on
the TRN6822A Auto Level Board. Adjust microphone
level control ML (R20) on the local/remote board for a
maximum dip in amplitude at pin *“A”’.

6

Step 14. Connect an ac voltmeter to the control line
(1 kHz). If JU1 and JU2 are in (on the TRN6822A Auto
Level Board) the ac voltmeter reading should be
0+2 dB; if JUI and JU2 are out, the reading should be
+11 +2dB.

4.3 LEVEL SETTING FOR DC REMOTE
CONTROL MODELS

IMPORTANT
In models with a circulator/duplexer,
disconnect the TKN8112A Housing RF
Interconnect Cable from Transmitter RF
Output Jack (J602) on the base station
housing, and disconnect the Receiver RF
Input Cable (W1) plug (P501) from the
Duplexer Rx Input Jack. Reconnect
cables after completing line level settings.

4.3.1 DC Remote Control Models Without
Automatic Line Level Option

Step 1. Insure that the remote control units are pro-
perly connected and the radio is operating properly.

Step 2. Apply a 1000 uV on-frequency signal with
modulation of 1 kHz at + 3 kHz deviation to receiver rf
input cable (W1) plug (P501).

Step 3. Slide PL MON switch S1 on dc remote board
in direction of arrow.

Step 4. Connect an ac voltmeter across the LN + and
LN- terminals on the radio.

Step 5. Adjust receiver line level control LINE R14 on
the dc remote board for 0 dBm as indicated on the
meter.

Step 6. Disconnect the rf signal generator and connect
a suitable dummy load to the transmitter rf output jack
(J602).

Step 7. Connect a 1 kHz audio oscillator across the
LN+ and LN- terminals and adjust for 0 dBm.

Step 8. Actuate the PTT switch on the service hand-
set. This step keys the transmitter.

Step 9. Adjust exciter level control XMIT R32 on the
dc remote board for a level 3 dB above the modulation
sensitivity level (+ 3 kHz deviation).

NOTE

Modulation sensitivity level plus 3 dB is
3 dB above the level required for + 3 kHz
deviation. If a deviation monitor is not
available, 225 mV at P100-6 will approx-
imate the level required. Local or remote
audio is set 3 dB above the modulation
sensitivity level and repeated audio is set
6 dB above the modulation sensitivity
level to allow both types of transmission
to be received at approximately the same
loudness level.




Step 10. Release handset PTT.

Step 11. Apply 160 mV, 1 kHz signal to P100-6 and re-
adjust R32 (Xmit control) for the same level as the
receiver line level set in Step 5.

4.3.2 DC Remote Control Models With Automatic
Line Level Option

Step 1. Insure that JU6 is cut on the dc remote board.
NOTE

Most systems use a receiver line output
level of 0 dBm, although +11 dBm can
also be used (if allowable on transmission
line). For 0 dBm, JU1 and JU2 on the
TRN6822A Auto Level Board are in; JU1
and JU2 are out for +11 dBm systems.
Also, insure that all but one of the remote
control units are connected in a line bridg-
ing mode.

Step 2. Insure that the remote control units are pro-
perly connected and the radio is operating correctly.

Step 3. Apply a 1000 uV on-frequency signal with
modulation of 1 kHz at + 3 kHz deviation to receiver rf
input cable (W1) plug (P501).

Step 4. Slide PL MON switch S1 dc remote board in
direction of arrow.

Step 5. Connect an ac voltmeter across the LN+ and
LN- terminals on the radio.

Step 6. Adjust the receiver line level control LINE
R14 on the dc remote board for 0 dBm as indicated on
the meter.

Step 7. Disconnect the rf signal generator and connect
a suitable dummy load to the transmitter rf output jack
(J602).

Step 8. Connect a 1 kHz audio oscillator across the
LN + and LN- terminals and adjust for 0 dBm. Ground
the base of Q4 on the auto level board.

Step 9. Actuate the PTT switch on the service hand-
set. This step keys the transmitter.

Step 10. Adjust exciter level control XMIT R32 on the
dc remote board for a level 3 dB above the modulation
sensitivity level (+ 3 kHz deviation).

NOTE

Modulation sensitivity level plus 3 dB is
3 dB above the level required for +3 kHz
deviation. If a deviation monitor is not
available, 225 mV at P100-6 will approx-
imate the level required. Local or remote
audio is set 3 dB above the modulation
sensitivity level and repeated audio is set
6 dB above the modulation sensitivity
level to allow both types of transmission
to be received at approximately the same
loudness level.

Step 11. Release handset PTT.

Step 12. Apply 160 mV, 1 kHz signal to P100-6 and re-
adjust R32 (XMIT control) for the same level as the
receiver line level set in Step 6.

5. RECOMMENDED TEST EQUIPMENT

The test equipment recommended for FLEXAR
Base/Repeater radio servicing is listed in Table 5. Use of
the SKN6029A/30A Adapter Cables with a TEK-5
Meter Panel or S1056-59 Portable Test Set is given on
metering adapter cable diagram PEPS-30262.

6. STATION ESCUTCHEONS, HOUSING AND
HARDWARE KITS

The parts listed for these various kits are given on
Metering Adapter Cable Diagram PEPS-30262.
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Table 5 (Cont’d yi Recommended Test Equipment for FLEXAR Radio Servicing

Type _ Application ~ Recommended Model , Min Speciﬁmions 3
RF Transmitter Output Power Motorola S1350 with ? Measurement range: &mWatts; -
- Wattmeter Meastrements appropriate element and : . e
o «, 0 . . 'T1013 RF Dummy Load
Frequency Transmitter Frequency Measurement  Motorola R1200 Series - Measurement raage 45&470 MHz
Meter g : ~Service Monitor, $1343 Frequency resolution: 10Hz
1 ~ Series, or §1344 Serles 4
‘Deviation - Transmitter Modulation Motorola 1344 Measuremem range; 0-5 kHz dcvxauon ‘
Mcter : - «Deviation Measurement . (450-470 MHz) _Frequency Range: 450-470 MHz
RF Signal . Receiver Alignmentand Motorola $1329-0r S1342 Frequency Range (450-470 MH2)
- Generator Troubleshooting Output Level: 0.1'uV-100.000 uV. Must be
L ' capable of at least + 3 kHz deviation when
- : S modulated by 1 kHz tone. ; .
AudioSignal Audio Circuit Troubleshooting Motorola S1067 17 ‘Frequency Range: 20 Hz-20 kHz
Generator : M s . Qutput Level: 50 mV-1V
'PL Tone " “Tone-Coded “anate-Lme” Decoder  MotorolaSLN6221 ~ Frequency Range: S0 Hz-200 Hz
Generator" - Troubleshooting ~ ' ~0mput Level: 0-500 mV '
' f “Digital Private-Line” Motorola SLN6413 k

DPL Test Set*
i - Encoder:Decoder Troubleshooting

Radio Test Set Meter reading at circuit metering points Motorola $1056-59
w/appropriate for alignment and troubleshooting Portable Test Set, TEK5B
metering cable or C Metering Panel with
(SKN6029A for TEK40 Conversion kit, or
TEK-5 and TEKSE Metering Panel.
SKN6030A for

Portable Test

Set)
10.7MHz Signai : ‘Adjnstmem"af Re(:el e Frcquency
‘Source ~

1 mV Output Accuracy + 10Hz

_ Tuning Tool ‘K;t Recewerand Transmxtter Ahgnment ~ Motorola TRN6210A .
Stepped Dupécxer Ahg ment ~ Nardad705-99 0-99 dB Dynamxc Range L
Attenuator - - o e i
Fixed Attenuator Duplexer Ahgnment o . Narda?71 v 6dB Pad -

*Required for Tone-Coded “‘Private-Line’’ Models only.
**Required for ‘‘Digital Private-Line’’ Models only
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ON: REAR OF CHASSIS.

SHOWN: FROM WIRE SIDE

: TESTSET RCVA XMTR METER DFF—AEV.

- METERING | METER SELECTOR | ACCESSORIES SWITCH

- POINT SWITEH RORITION SWITCH POSITION. | POSITION, HEMARKS
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-3 3 XMTR OR RCVA REV
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HOW: TIO USE TEK--5 METERING: PANEL WITH SKNBO28A ADARTER CABLE.

NOTEB:

T

SET TEX-5 SELECTORSWITER TO POSITIONT,

2. SET TEK-§ XMIT--REC SWITCH TO 'REC POSITION: FOR M1, M2,
AND M3, SET XMiT=REC SWITCH TO: XMIT FOR M3, MG ANDMT.

NOTES:
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FRONT vIEW

MODEL BKNG6D30 A METERING ADARTER CABLE
FOR USE WITH MODEL S1056-59 PORTABLE TEST SET

JE08 PEOM Bt
RCVR M4 1o JML) il ’T
REVR M2 Y 4TR RZ [ 1
ey - L B2 _ngtf} 252K 24
xMTR OR RoVR M3 10 L, [M3ts) - 32 5]
& i ’ LR : » 3 3
¥MTR M5 w4 Loy PHEL/ABIA) M5 5a 5
KMIR MT._ o 15 1y [MTARUE) o 81 10 20-PIN
; PP e - L TEST CABLE
W Ay o 7 |7 M3 MT (A ¢ | RECEPTACLE
1 y e - T ON. PORTABLE
NOT usED{ |t (RONEAUDIO ) | ORI
oF usED | g [INT. SeWH %% |
SASETIT 2 PTY . i §
2onk LR 6
GND o6 | 6 lENE 10
NOT WEED 1] e -t 4
NPT USED | f2 124
NOT USED | | 3 I: bi 2
NOT useot | 8 v ' 20|
NDT USED: [ 1 4 T L )
NOTE 2 Lokt K F;s:; ......................................... 0 32
o BLK 16 fenp
RED 14 |aa
MODEL SKNG6OZ29A METERING ADAPTER CABLE
FOR USE WitH MOGEL TEK-38 A ¢ METERING PANEL, EGUIPPED
WITH TEK< 40 CONVERSION: KIT, OR MODEL TEK-3E METERING
PANEL .
TEST ST
801 PEOY P
HCVE M ot 10 Frg LML R 7 (]
il B ] i)
513 2 i+ 2 2
- 3 . 232K :
PRl R . Y
XMTR WS P O O - BTSN N o4 4
» o PR o - i
XMTR M7 o e boe IMT (erBy . 3 TQ ZO-PIN
A ] 5 i B resT cABLE
{ ; RECEPTACLE
SW a4 ot o, IME M7 (an Bum DN METERING
¥ 1 -, EL
NOT USED vz (REYR AUDIO (3] P /im
] INT R3.
NoT usED | |9 pRL3TKR s :
BAEEFTT o 6} g HEIT " 20
JoT N P I 17 "
NOT USED. I N [tz
NOT USED 21 m
NOT USED R |
ROT USED. kX * PEPS~302656+-0
i A FED
NOT USED [ e o—— R pr——— At
LNDTE 2} v 758

parts list

THNBE108 Housing & Hardwara Kit {Local Controly

TRNB813IB Housing & Hardwars Kit {DC Remote Contral) PL:5760-D- SKNE030A Metering Adapter Cable PLEB12-D
TRNBEI0A Repater Housing & Hardware Kit {(Dugpiaxar) ALBS79.8 REFERENCE MOTOROLA ) REFERENCE MOTOROLA. o _
nanelesnesd eme SYMBOL _ PARTHNO. — R e SYMBOL  PARTNO. i o
............... - % gab fags, carty a8
1+-80TS5862 GOVER; oven B g spa T . At £ _qii $
i; 132616 NAIT, hax; B-32 x VA x U132 x 17 7 used E1,2 80:-63020H 0 230 V-de = 16% FB0T 65-86099 7.5amp, 32V
HABEAG NUT, spedd; 10-16; Zused
. i ey L fuse: connecior, receptacle:
g—:m gg:g&. m:g:;na-:.ggz 3 I{f ;4 used Fa. B5-4165 154;32°V J2 assembly; ingludes:
&?36&48' SOHEW foes “f_’-i w* JR— 1580315439, housifig; receptacie, 15-pin with:aars
3-134108 'SC-ﬁE.W’i pnlﬂq-‘..‘-“-o ’;_L,.,_ % "',“d hybid-eireuita: ) 29-64T00E0L terminal, fomails; 2:used
184180, HOREW, tapping; 240 x 147; 18uss z2 80708585 tampetature segialator dssambiy; 5 PEM
134184 SCREW, tapping; 4-40 x 518", 41ised B otk s connactor, plug:
3134212 ‘BCREW, tapping; 4-40.x 518", Bused fon-refgrancad parts =] assambly ingludes:
3135608 SCREW, tapping; 608 « T4 fysed T “10707D03  ASSERMBLY, speaker 15-84821810: housing: '
31355675 SCRE_W. tapping; €32 x 5-"19 2 used ingiudes: 15-84519BD1 and cover, right hand
3136‘% SOF&% tepping; 6-32x g 15-83498F 28 HOUSING, connector; 3-pin, WHT 1560313403, -and cover, lstt hand
4138499 WASHER, fiat; #6; 4 uset 20-63499F TERMINAL: 2 used 9-BARCEABS connaetor, tinale, 10-contacts
7-BITEIMA :ﬂﬁAC_KET, !'I_'IDanllilGQ girculator 424021 7AL2 STRAP, tia; Jused PEOT TR g assembly, includes: g
;ﬁ:fgzrqf BEAE&ET' Hiver board i 50-83581L01 SPEAKER,4-0hiis, 3-walt 15-BO15AL0. housinig, plug; 15-pin with ears
BATEY LY S%cmfgég-g;mtam,; 4 usact{AFTA CTL BD * +-80708D02 ASSEMBLY, 1oad & caritdct 20-84706E03 terminial, rale; 11 used.
SU—— ) includes: {stamped. Nos, Gtart #1)
1583?7%! ggyg;”?é‘;::gfeﬁ:r i 3910184424 RECEPTAGLE, contack; 4 ussd. SBA300AST cennecter, femals, 10-cantacts
o : =1, répeatoe heusing 1-B0797B6S SSEMBLY, terminal strip cable :Nos. B
AIE4GSIMOT  NAMEPLATE KTSTBE B oY termina) strig (stampid: Nos. Start A1)
#1-BAD4AMO SPRING, cateh; 2 used 15:63498F03 HOUSING; tonnactar, B-pin, GRN ;
il . i > > i » P resistor, fixad:
4280588101 CLIR, hoiddawn. 15-83488F 28 HOUSING, GoMrector, :pif, WHT A1 B-124A85 47K £ 5% 114 W
mm“‘.m«l LABEL A A S Y & A
I kA Ronften 20:83353L01 ‘CLIPS, torminat stiip; 9uded R2 0624 E24 299k + F9%: 1H8W
B4:83782MD1 PLATE e Ll 2 :
411 78 2583499701 TERMINAL; 9 used 3 6124C23 82 = 10%; T4 W
7510808411 BUMPER, rubber; 8 usad: 183792001 STRIF, terminal ' o '
7582230814 PAD, rubber; 2used 42-102§7A02 STRAR, fie; 16 used switch:
75:82200H0+ _PAD, tubber 1-847040.01 BASE & PANEL ) 51 AD-BIT4AFOY SPDT
*3-138138 SCREW lapping; 6-32 x W8, 2 used: -
*3:139773 SCHEW, tapping, 520 x /2" 3 used ) non-raferenced pars
3:139776 SCREW, tapping, 520 % 38" 8 used: 1822796 FUSEHOLDER ASSEMBLY, includes:
_ N i - (TRNGE10B, TANBETIR); 4 used 14-8B8R2A01 BODY
THNBB114 Repsater Housing & Hardware Kit (Non-Duplexer) PLt9a28 aB272aM01 SCHEW, machine, special metric; 4 ysed: £4-62B83A01 caAP
AEFERENCE  MOTOROLA 4-7643 LOCKWASHER, internal, #4; 4 used 41-83885A01 SPHING
SYMBAL PART NO. DESCRIPTIDN: * 583903101 SROMMET; 4 gsed: 4262884401 CLIP; 2 used
- —— o 1583277101 COVER, top- 29627 NUT. 4-40 % 318", 2 used
...... L oot 158382901 SHROUD 3414831 SCREW, maghine, 440 x 7116 2 ysed
1-80795862 ‘COVER;&¥en y 33-83051K02 NAMEPLATE 31438943 SCAW, tapping, 4-24 % 114" 6 used
2-132616; HUT, hen; 6-32 % 143 3/32 % 1/8"; 3 ugeéd * 3584057101 GRLLECLOTH 47683 LOCKWASHER, internal, #4; 2used
3122080 SCREW, machine; 832% 14" 42.10217aL2 S5TRAP, tie; 4 used (TANGS10R), 42-80313A05 STRAIN RELIEF; Zused
3134168 SCREW, tapming: 4-40 X 14", 18 used 2 ysed TRNGE1IR) 42:83345EC1 CABLE GLAMP
Fi134184 SCAEW, tapping; 4-40x 516", 4 used 42-§2143CC1 CLAMP, ¢abie 42-BAOGEASD TIE WRAP; 2 used
3134212 SCREW, tapping: #-40 x 516", b used 4282143063 CLIP, cabie. T T - - -
3136508, ‘SCREW, tapping; 632x 14", Sysed E4-B4BA5K0T LABEL note: Fietd replacement of component parts of this unl i not leeommeanded. For
3135575 BCAEW, tapping; 6-32x 516", 2used 75106064 11 BUMPER, rubbar, WHT; 4 used: rapiacenent, order the entire wnit. Specily part number and. frequency range te-
3136138 SCREW, tapping; 8-32x 38" AT T A - quired.
4138489 WASHER, fhat; #8; 4 used Nigh & y
7H37BIM01 BRACKET, fitter board Not used n TRNBB13E.
GBetaTL0 SOC K!il’; 2-contaet; 4 used (RRTR CTLBD
JUMAERS) p ; N , . s
t5-B3778M01  HOUSING, repeater SKNBO29A Motering AdapterCable — PLesIIC
15-83778M01 COVER. repsater hausing REFERENCE MOTOROLA o
J3-B4053MD1 NAMEPLATE S¥MBOL PART NO. DESCRIPTION
AB-BI7BAMDT PLUG, bution —— s
ATB4084MOT  SPRING, catch; 2used Feot 566000 bipepulighi
4282143007 CLAMP, Gablg ' ' U
42-895881L01 CLP, holdgowr connacter, plug:
_54_"843915"-31 LABEL ) =5} 855265 fermate, 20-contact
75-10606A11 BUMPER, rubbar; B nasd PEOH essembly, inciudis:
7567200814 PAD, Tubber Zused ' 15-80315A38 " housing, recaptacis; 15-pin with ears
TS-82200H0T  PAD rubbet 73:84706E03. tayminal, male; 1 ased
resistor; ﬂxp_d:;
TR TA ESGITCHEON, Aptr., Moniter, Rmnale Rt E-124488 A7k 2 5%; 14 W
TRNA302A ESGITCHEON, Fptr., Monitor, Remote, Cloth R2 BaonziEn PRGN
TRNA3(3A ESCITCHEOM, Rptr., Manitof, Remote, intergem R3 g_ ;:cig 18k 69 ;:_ TI4IW.
TRNA34A ESOITCHEON, Apir,, Monitar, Hamats, ihtercor, Clatk i & 124408 1Bk Yoy 14 W -
TRNG799A ESCJTCHEON B0 Reimote RLEOTTO non-eteretend pars
REFEREN(E I HAZTRC0T ASSEMBLY fuseholder, inciudes;
S¥MBOL PAAT NO. 14-85882 401 BOOY
- e e 13-82883A01 CAP
o 418288501 SPRING
BB pisiape pitylleey ! 420288401 CLIP; 2 used
1383780133 ESCUTCHEON (TRNSTI9A) 3114891 BCREW, fdchine, 440X 714", 2used
o BB B 2 v (TR pi 3138643 SCREW, 1appinig, 4:24% #4"; 2used
3G-8128YLAT KNOB; 2 uisad {TANAI0IA thid D4A). 683 LOCRWASHER, intermat. &4 2 Usad
38-83282L02 PUSHBUTTON; 3 used {TRNAJ1A, D2AY 36 waanrao LG Buead ek B SLIRE
4383291107 w.h%%'&.{z?;k A 04A) 42803805  STAAIN RELIEF, 2used.
3 B30 TL W, 3 3044, 042 42-BA0BEABO T WRAP; 2used
TKNB191A Dupaxer Cable PL-7344:0 » .
"TREFERENGE MOTORGLA TKNB192A Recaiver Cavie PL2450 Metering Adapter Cable Diagram and
_ SYMBOL FART NG. DESCRIPTION FIEFE.REch Morqn'.%k ) Parts Lists ’
e - SYMBOL PART NO. DESCRIPTION i g
connector, meepiacie: e SN, fetnliote i ekt ot ] n
Jaba $:82492E0 coaxial, chassis mig., UHF type _ CORMRCIOE, feCHptacH: Motorola No. PEPS-30262-1}
' 4801 482221 KAt BNC type 7/21/82-PHI
‘cable assambly, duplexer; 4603 9.855269 coaxial, ¢hassis mig.; UHF type, T
W4 includeg-JB03, and:
8-848B6E02 CONNECTOR, receptacls, right angle; cable aseembly, recalver; .
, BNG typa w8 inciudes J50Y, J603, and: 9
15:483599 HOOD, canpestor 15-483508 HOUD, cofngctor
3084173601 CABLE, ooaxiat, 7" ussd: 30-82173E01 CABLE, coaxjal; 7" usad

INSTALLATION AND LINE LEVEL ADJUSTMENTS



MOTOROLA INC.

Communications
Group

FLEXAR

BASE/REPEATER CONTROL

1. INTRODUCTION

FLEXAR base/repeater stations can employ local
(front panel), DC Remote, or Local/Remote control in
addition to normal repeater rf control. Control
capabilities are determined by the station model and op-
tional features. Refer to the option charts at the front of
this manual for information on the control features of a
particular model.

Functional interconnect diagrams are provided in
this section of the manual to illustrate Local, DC
Remote, or Local/Remote control operation and inter-
connection with the various base/repeater optional
features.

2. FUNCTIONAL DESCRIPTION
2.1 REPEATER CONTROL BOARD OPERATION

The heart of the FLEXAR Base/Repeater station
is the Repeater Control Board (RCB). The board is
located in the repeater housing, fastened to the receiver
rf section. It operates in conjunction with the base sta-
tion control board(s) which are located in the base sta-
tion housing along with the transmitter rf section. The
RCB provides proper operation of the FLEXAR
Base/Repeater station.

The RCB employs the following circuits:

¢ Transmit PTT

¢ Dropout Delay

¢ Time-Out Timer

¢ Knockdown

¢ Audio

® Monitor

¢ Squelch Setting

¢ PL Indicate Delay.

2.1.1 Transmit PTT

A low Transmit PTT output signal at J20-3
causes the FLEXAR Base/Repeater station to transmit,

by initiating a PTT cycle in the transmitter rf section. A
low Transmitt PTT signal results from either a low
Base PTT input signal at J20-6 or a repeater PTT signal
generated internally on the RCB.

2.1.1.1 BasePTT

The Base PTT signal is generated during nor-
mal base station operation and routed to P1-1 in the
base station housing. From there, the signal reaches the
RCB via J601-5, P701-5, feedthru capacitor bracket
(FCB)-5, and P20-6.

The low Base PTT signal simultaneously
disables the Carrier Indicate input, via CRS, and pro-
vides a low Receiver Disable signal at P21-1. The Car-
rier Indicate input is disabled to prevent a potential
time-out timer lockup. The low Receiver Disable signal
mutes the receiver via Mute switch Q14 in the receiver rf
section.

The low Base PTT signal is also applied to USF,
the output of which performs three functions. First,
transmission gate U2D is unmuted. This allows Base Ex-
citer Audio to pass through the RCB to the Exciter
Audio output J20-8. Second, the output of U5F pro-
vides a low Transmit PTT signal at J20-3, via U4D,
U4A, and Q6. Third, the Time-Out Timer is started via
U4B and U3A.

Exciter audio is applied to the exciter of* the
transmitter rf section via FCB-4, J701-4, P601-4, and
P100-6. The low Transmit PTT output signal is applied
to the transmitter rf section via FCB-8, J701-8, P601-8,
and a GRN wire to point 36 on the unified board.
Transmission will last until the Time-Out Timer times
out (1-1/2 or 3 minutes) or until the Base PTT input
signal becomes high.

2.1.1.2 Repeater PTT

A repeater PTT signal is available only when
the FLEXAR Base/Repeater station is operating in the
repeater mode. The repeater PTT signal is generated in-
ternally on the RCB. In carrier squelch models, it is

technical writing rerviees
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generated as a result of a high Carrier Indicate input
signal. In PL or DPL coded squelch models, it is
generated as a result of both a high Carrier Indicate in-
put signal and a high PL Indicate input signal.

The operation of the repeater PTT bistable
(U3B & U3D) generates the repeater PTT signal. The
bistable is controlled by the Carrier Indicate input at
P21-10 and the PL Indicate input at pin K. The Carrier
Indicate input signal comes from pin G on the receiver
unified board through a BRN-YEL wire to point 59 on
the unified board and J21-10. The PL Indicate input
signal comes from the receiver coded squelch board (PL
or DPL) via a GRY wire connected to pin K on the
RCB. On the RCB, jumpers 1 through 5, U3C, and USE
direct and control the application of these signals to the
bistable set and reset inputs.

For carrier squelch stations: JU2, JU3, and
JUS are installed while JU1 and JU4 are deleted and no
PL Indicate input signal exists. When no carrier is being
received, the Carrier Indicate input signal voltage is less
than 4.7 V dc. When a carrier is being received, the Car-
rier Indicate input signal voltage is approximately 8.8 V
dc.

The Carrier Indicate input signal is applied
from P21-10 to U2B-5. When no carrier is being receiv-
ed, U2B-7 is low. This low is applied via JU2 to USC. It
is inverted by U5SC and causes U4C-10 to be low. Since
JU3 is installed, both inputs of U3C are low, which
results in a high at U3C-10. This high is presented to
U3B-5 and to inverter USE. The output of USE is
routed to U3D-13 via JUS. This resets the repeater
bistable (U3B & U3D). Therefore, no repeater PTT
signal is internally generated and no Transmit PTT out-
put signal exists.

When a carrier is being received, U2B-7 is
high. This high is applied via JU2 to USC. It is inverted
by U5C and causes U4C-10 to be high. Since JU3 is in-
stalled, both inputs of U3C are high, which results in a
low at U3C-10. This low is presented to U3B-5 and
USE. The output of USE is applied through JUS to
U3D-13. This sets the repeater bistable.

NOTE
When the carrier is removed, the repeater
bistable is reset (the Carrier Indicate
signal becomes low).

The high from U3B-4 turns Q3 on, via CR7.
This provides a low Audio Enable output signal at
P21-11. The high from U3B-4 is also presented to
U4B-6. The input to U4B-5 is low, since no Base PTT
input signal exists. Without a Base PTT, US5F-13 is
pulled high through R30 & R45. The resulting high is in-
verted by USF and simultaneously presented to U6D-12
and to U4B-5. The low at U6D-12 mutes the Base Ex-
citer Audio input path. The result of the low at U4B-5
and the high at U4B-6 is a low at U4B-4. This low is ap-
plied to U1-11, enabling clock input U1-10. The outputs

2

of Ul (Ul-1 and U1-2) are low until clock input Ul-10
receives sufficient pulses from U3A to force them high.
(This occurs when the Time-Out Timer times out.)

The low from U3D-11 turns Q2 off, which
causes a high to be presented at U2D-12. This high
causes U2D to output a high at U2D-14. This high out-
put is presented to U4D-13. U4D, as a result, outputs a
low at U4D-11. This low is applied to U4A-2 and com-
bined with the existing low from Ul-2 or -3 applied to
U4A-1, to produce a high at U4A-3. The high from
U4A-3 is simultaneously applied to U3A-1 and to Q6.
The high at U3A-1 causes it to oscillate at about 25 Hz,
starting the Time-Out Timer. The high applied to G6
turns it on, and it applies a switched ground output
signal at Transmit PTT output J20-3. Therefore, a
repeater PTT signal is internally generated and a
Transmit PTT output signal exists.

Exciter audio is applied to the exciter of the
transmitter rf section via FCB-4, J701-4, P601-4, and
P100-6. The low Transmit PTT signal is applied to the
transmitter rf section from J20-3 via FCB-8, J701-8,
P601-8, and a GRN wire to point 36 on the transmitter
unified board. Transmission lasts until the Time-Out
Timer times out (1-1/2 or 3 minutes) or until the
Transmit PTT signal becomes high.

2.1.1.3 AND Squelch or AND-THEN-PL Squelch

There are two modes of Repeater PTT Bistable
U3B & U3D operation used with coded squelch stations.
First, AND squelch, in which both a predetermined
level of carrier squelch AND a valid PL code are re-
quired for station key-up. Second, AND-THEN-PL
squelch, in which initially both a predetermined level of
carrier squelch AND a valid PL code are required for
station key-up, THEN only a valid PL code is required
to maintain key-up.

With AND squelch operation, JUl and JUS
are installed and JU2, JU3, and JU4 are deleted. At sta-
tion turn-on, the repeater PTT bistable is reset via the
power-on delay circuit of CR1, C4, R3 and R10. The
Carrier Indicate input signal is applied from P21-10 to
U2B-5. When a carrier is detected, Carrier Indicate
P21-10 goes high and, as a result, U2B-7 goes high. The
high is applied through JU1 to U3C-9, but the repeater
PTT bistable remains reset (JU3 is out). When a valid
PL code is detected, PL Indicate pin K goes high. This
high is applied through inverter USC and gate U4C to
U3C-8. With both inputs of U3C high, U3C-10 outputs
a low. This low is simultaneously presented to U3B-5
and (inverted by USE) via JUS to U3D-13 as a high.
Thus, the repeater PTT bistable is set. Therefore, a
repeater PTT signal is internally generated and a
Transmit PTT output signal exists. When quieting (Car-
rier Indicate) is lost or when PL Indicate goes low, then
the repeater PTT bistable will reset.

With AND-THEN-PL operation, JUl and
JU4 are installed and JU2, JU3, and JUS are deleted.




As with AND operation, both Carrier Indicate and PL
Indicate signals must be present to set the repeater PTT
bistable. If quieting (Carrier Indicate) is lost due to
signal fade, the repeater PTT bistable remains set until
the Time-Out Timer times out. At that time the
Transmit PTT signal goes high, but the station remains
in the unsquelched mode until PL Indicate goes low.
The repeater PTT bistable is only reset when PL In-
dicate goes low. As a result, repeater access is maintain-
ed even if a temporary loss of signal strength occurs.

2.1.2 Dropout Delay

This circuit is incorporated to smooth conversa-
tion transitions from mobile to mobile and momentarily
maintain the station PTT during deep signal fade condi-
tions. When the repeater PTT bistable is set, Q2 is turn-
ed off and C9 is rapidly charged to about 12 V through
R21 and CR10. The voltage level across C9 determines
whether or not a Transmit PTT signal is generated.
When Q2 is turned on by the resetting of the repeater
PTT bistable, C9 slowly discharges through R22/R23
and Q2. The slow discharge maintains the Transmit
PTT signal for approximately 2 seconds (4 seconds if
R22 is deleted) after the repeater PTT bistable is reset.

2.1.3 Time-Out Timer

This circuit is incorporated to prevent users
against accidental repeater lockup for long periods of
time. The Time-Out Timer circuit limits the key-up time
of the station by limiting the existence of a Transmit
PTT signal to either 1-1/2 minutes (JU7 only
installed) or 3 minutes (JU6 only installed). The circuit
consists of a 14-bit counter (Ul) and an astable
multivibrator (U3A). When the repeater PTT bistable is
set or when the Base PTT signal becomes low, Ul is
enabled and U4A-3 goes high. The high signal from
U4A-3 starts the oscillator and turns Q6 on. Ul starts
counting and the Transmit PTT output signal goes low.
The output of the oscillator drives the clock input of Ul
at approximately 25 Hz. After 2048 counts, Ul-1 goes
high, which disables the clock and forces the Transmit
PTT signal high (4096 counts for Ul-2). Also, Q4 is
turned on to drain the charge on C9, thus preventing a
momentary key-up when the time-out timer is reset. If
the repeater PTT bistable is reset or the Base PTT signal
becomes high, U4B-4 also becomes high and forces the
outputs of Ul low.

NOTE
Actual station time-out is indicated when
the Power On/Transmit indicator stops
flashing.

2.1.4 Knockdown

This signal is applied to the RCB via P20-4.
When the signal is high, repeater operation is enabled.
When the signal is low, repeater operation is disabled.
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With a high signal at P20-4, transmission gate
U6C is opened. This permits squelch sensitivity to be
determined by SQLCH POT R33 on the RCB. When a
repeater PTT signal is internally generated, which
results in a low Transmit PTT signal, the received audio
is re-transmitted (repeated).

A low signal at P20-4 is applied to inverter in-
puts USA-1 and USD-9. The high from U5D-8 opens
transmission gates U6A and U6B. This permits squelch
sensitivity to be determined by the base squelch control
on the base station front panel. The high from U5A-2
turns Q4 on, which in turn clamps U2D-12 low. This
prevents the internal generation of a repeater PTT
signal (and thus a low Transmit PTT signal). Received
audio is heard at the base station, but not re-transmitted
(repeated).

2.1.5 Audio

Receiver audio enters the RCB at P21-9. A por-
tion of the audio is fed to U2C-9 through AUD POT
R7. The remainder of the received audio passes through
buffer stage Q1 and is routed to the base station hous-
ing, via Base Receiver Audio output J20-1, for either
local or remote listening. AUD POT R7 allows adjust-
ment of the gain of U2C to provide the level required to
drive the transmitter exciter for proper deviation.
Receiver audio is applied to the transmitter exciter via
Exciter Audio output J20-8.

Base Exciter Audio enters the RCB at J20-5. It is
routed through transmission gate U6D directly to U2C.
U6D will mute the base exciter audio path when
Base PTT is high and unmute it when Base PTT is low.
Here AUD POT R7 has no affect on the gain of U2C
because base exciter audio is already adjusted to provide
the level required to drive the transmitter exciter for
proper deviation.

2.1.6 Monitor

This signal enters the RCB at J20-2. It must be
low to enable the function. When low, it is inverted by
USB and satisfies one input (CR4) of a diode AND gate
consisting of CR3 & CR4. If a carrier is not being
received, Carrier Indicate input P21-10 will be low. The
low is applied to U2B-5. This causes U2B-7 to be held
low, keeping CR3 conducting. Since CR3 is conducting,
Q3 is held turned off. Q3 then holds Audio Enable out-
put P21-11 high.

If a carrier is being received, Carrier Indicate in-
put P21-10 will be high. The high is applied to U2B-5.
This causes U2B-7 to be held high, reverse biasing CR3.
This satisfies the other input (CR3) of the diode AND
gate. Q3 is turned on and outputs a low Audio Enable
signal at P21-11. This signal enables audio and allows
monitoring of channel traffic.

BASE/REPEATER CONTROL




2.1.7 Squelch Setting

Detector noise from the receiver detector (U10)
enters the RCB at Squelch Control Input P21-2 and is
applied to U2A-2. U2A-1 outputs the detector noise. It
is then directed by the squelch setting circuitry through
the RCB to Squelch Control Output P21-3. From there,
the noise signal leaves the RCB, for the receiver squelch
circuit in the receiver rf section.

There are two ways of setting squelch sensitivity
in the base/repeater station. The first is with the base
squelch control. The second is with the squelch control
on the RCB. The two ways are independent of each
other. The choice between the two ways is controlled by
the Knockdown signal directing the detector noise into
one of two paths through the RCB.

When the repeater is setup, a high Knockdown
signal opens transmission gate U6C, which allows detec-
tor noise from U2A-1 to pass through SQLCH POT
R33, which sets the squelch sensitivity.

When the repeater is knocked-down, a low
Knockdown signal opens transmission gates U6A and
U6B, which allows detector noise from U2A-1 to pass
through Q5. Q5 is a FET acting as a variable resistor. In
local or local/remote models, Q5 is controlled by the
front panel base SQUELCH control R36. In dc remote
models, QS5 is controlled by base SQUELCH control
R33. Either R36 or R33 then sets the squelch sensitivity.

The receiver squelch circuit provides an output
voltage (identified as the Carrier Indicate signal) in-
versely proportional to the amount of receiver noise on
the receive channel. The amount of noise input can be
varied as follows.

First, if an on-channel rf signal is received, it will
quiet the existing on-channel noise. This reduces the
noise input to the receiver squelch circuit.

Second, the amount of noise input can be varied
by selecting only a portion (reference level) of the
dectector output with a potentiometer or potentiometer-
like device.

Third, the combination of setting a noise
reference level input with a potentiometer (or
potentiometer-like device) and the application of a rf
signal will quiet the existing noise. If the potentiometer
setting allowed a lot of existing noise to be selected, it
will require a higher level of rf signal to cause the
receiver squelch circuit to switch to 8.8 V, than if the
potentiometer setting allowed only a little noise to be
selected.

Within the receiver squelch circuit, the noise
signal is routed through a pre-emphasis network. The
resulting signal (noise) is then amplified and converted
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into a variable dc voltage proportional to the input
signal level. This signal is then fed through a tran-
sistorized switch to pin G on the receiver unified board.
From pin G, the signal is fed through a BRN-YEL
jumper to pin 59 on the unified board, and then to the
RCB, via Carrier Indicate J21-10.

The range of Carrier Indicate output signal,
which keeps the receiver squelched, is 0.4 to 4.0 V. This
range of voltage is adjusted by the squelch controls.
When the noise level drops (carrier detected) below the
adjusted circuit threshold, the Carrier Indicate level
goesto 8.8 V.,

2.1.8 PL Indicate Delay

Upon initial FLEXAR Base/Repeater station
power up, any signal appearing at U4C-9 will not pro-
pagate to U4C-10 for approximately 10 seconds. This is
to prevent false repeater key-up of the station. The RC
network of R3 & C4 funetion to clamp U4C-8 high for
this period of time. As a result, the repeater cannot be
accessed for 10 seconds.

NOTE
Before transmitting, allow a 20 minute
warmup time, for crystal heater stabiliza-
tion.

Before messages can be received, after
turn-on, allow a 10 second delay for sta-
tion initialization.

2.2 LOCAL CONTROL

When the handset, on a local control base station,
is on-hook, the local speaker audio path is unmuted, the
handset mic audio path is muted (earpiece audio is never
muted), and the optional desk microphone audio path is
muted.

Taking the handset off-hook, unmutes the handset
mic audio path and mutes the local speaker audio path.
The optional desk microphone audio path remains
muted.

Depressing the optional desk microphone PTT,
with handset on-hook, mutes the local speaker audio
path and unmutes the optional desk microphone audio
path.

Disconnecting the handset from the station will
unmute the handset mic audio path, mute the local
speaker audio path, and mute the optional desk
microphone audio path, disabling the station. To pre-
vent this, the TRN8417A Jumper Plug Kit must be in-
stalled in P4, providing a permanent ground of P4-5.
Refer to the Local and Local/Remote Functional Inter-
connect Diagram and Local Control board (LCB)
Schematic Diagram.
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2.2.1 Base Exciter Audio

The base exciter audio input comes from either
the handset or the optional desk microphone. Handset
Hang-up switch S2 prevents simultaneous use of these
audio inputs, via mute switches Q9, Q10 and QIll.
Handset Hang-up switch S2 is a normally open
magnetic reed switch. It is located in the handset and ac-
tuated by means of a permanent magnet located in the
cradle assembly. When the handset is on-hook, S2 is
closed and ground is present at J4-5. When the handset
is off- hook, S2 is open.

2.2.1.1 Handset Audio

Handset audio enters the LCB via P4-2.

NOTE
A side tone can be routed to the handset
earpiece if JU2 is installed.

When the handset is taken off-hook, S2 opens
and the ground at P4-5 is removed. As a result, switched
A+ (SW A +) passes through CR13 to Q10, enabling it.
Q10 then mutes the optional desk microphone audio
path. SW A + also passes through CR2 to Q9, enabling
it. Q9 then mutes the local speaker audio path. Finally,
SW A+ enables Q2, which removes SW A+ from
CR1S, disabling Q11. The handset audio path is then
unmuted, and audio passes through the LCB to the
repeater control board (RCB) in the repeater housing
(via P1-6, J601-3, P701-3, FCB-3, and P20-5). The
audio is gated and amplified on the RCB and exits the
RCB as exciter audio at J20-8. From there, the audio is
applied to the exciter in the transmitter rf section (via
FCB-4, J701-4, P601-4, and P100-6). In PL stations,
receiver PL is disabled by the off-hook signal, via CR4,
JUS, UIC & D and Q3. Channel monitoring is
automatically available, at the handset earpiece with the
handset off-hook.

2.2.1.2 Desk Microphone Audio

Desk microphone audio enters the LCB via
P6-1 from the MIC HI screw terminal on TB-2. When
the optional desk microphone is used, the handset is left
on-hook, S2 is closed and ground is present at P4-5. As
a result, SW A+ is removed from Q2, disabling it.
SW A + then passes through CR15 to Q11, enabling it.
Q11 then mutes the handset audio path. The ground at
P4-5 also reverse biases CR2 and CR13. With CR13
reverse biased, SW A + enables Q10, via CR3, and the
desk microphone audio path is muted.

The local speaker audio path is unmuted by
disabling Q9. This is accomplished by reverse biasing
both CR2 (as previously described) and CR1. CRI is
reverse biased by enabling Q1 with the same SW A +
that enabled Q10. These conditions allow automatic
channel monitoring at the local speaker.

A

The desk microphone audio path is unmuted
by ANDing the on-hook ground which disabled Q10
with a local PTT signal (ground at P6-3). The PTT
signal also disables Q1, which allows SW A + to enable
Q9, which then mutes the local speaker. Audio passes
through the LCB to P1-6 and is applied, through
P100-6, to the exciter section of the transmitter rf sec-
tion just as for handset audio.

2.2.2 Receiver Audio

Receiver audio comes from the receiver rf sec-
tion and is applied to the RCB, via J21-9, to be pro-
cessed. The processed audio exits the RCB as receiver
audio to the LCB, via J20-1, and as exciter audio, via
J20-8. Exciter audio is routed to the transmitter rf sec-
tion, as previously described, but is not transmitted.

NOTE
A low Transmit PTT signal must also be
present at the transmitter rf section for
transmission to occur.

Receiver audio to the LCB is routed via FCB-1,
J701-1, P601-1, and enters the LCB via P1-9 and is
routed through JU7 to the handset earpiece, via Q5 and
P4-6. Receiver audio is also routed to the local speaker,
via VOLUME control R21 and P5-1. Q9 mutes the local
speaker audio path only if the handset is taken off-hook
or thereis a PTT signal.

2.2.3 Control Circuitry

NOTE
In a Local Control station configuration,
neither REMOTE (S4) nor INTERCOM
(S5) functions are compatible with station
operation.

2.2.3.1 Monitor

The monitor function, which unsquelches the
receiver, occurs when MONITOR switch S3 is de-
pressed. S3 is a momentary type which supplies a
ground when actuated. This function allows manual
monitoring of channel traffic. The monitor function
may be either a latching or a non-latching type.

Latching monitor unsquelches the receiver and
keeps it unsquelched until either the station is keyed, or
turned OFF and then back ON. In the former case, U1C
& D will be reset by a delayed PTT signal from P1-5. In
the latter case, the power reset circuit (CRS5, R15 and
C6) will reset UIC & D. Non-latching monitor un-
squelches the receiver only so long as S3 is held de-
pressed. Carrier squelch stations do not make use of a
monitor function, as channel traffic is monitored by
manual adjustment of SQUELCH control R36.
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Latching monitor, in PL squelch stations, is
accomplished by omitting JU12 and installing both JUS
and JU6. Then, the ground from S3 is applied to P1-11,
via JU6, UIC & D, and Q3. The switched ground from
Q3 is applied to the RCB Monitor input P20-2 via
J601-2, P701-2, and FCB-2. This input satisifies one in-
put of the diode AND gate CR3 & CR4, via USB. If
there is a carrier to be monitored, the receiver squelch
circuit outputs a switched high at pin G, via Q83. This
high is applied to the RCB Carrier Indicate input
P21-10. This input satisifies the other input of the diode
AND gate CR3 & CR4, via U2B. The output of the
diode AND gate turns Q3 ON (via diode OR gate CRS,
6, & 8 and CR7), which results in a switched ground at
Audio Enable output P21-11 on the RCB. The switched
ground unmutes Q18 in the receiver allowing receiver
audio to be applied to the RCB, via J21-9, thus allowing
monitoring of channel traffic. The station stays in the
monitor mode until either it is keyed or tuned off and
then back on.

Non-latching monitor, in PL squelch stations,
is accomplished by installing JU12 from S3 to P1-11
(from pin M to pin P). This bypasses UIC & D. Also,
JUS is installed and JUG6 is omitted. Then, the ground
from 83 is routed as described for latching monitor, ex-
cept that the station stays in the monitor mode only SO
long as S3 is held depressed.

PL squelch stations with a handset (either
latching or non-latching monitor) disable receiver PL
whenever the handset is taken off-hook, until the sta-
tion is keyed or turned off and then back on. This is ac-
complished by removing the hangup switch (S2) ground
from the base of Q2, enabling it. Q2 provides a switched
ground, via JUS, to the RCB either via JU6, U1C & D,
and Q3 (latching), or via JU12 from pin M to P (non-
latching).

NOTE
Handset receiver PL disable, via Q2
switching, is defeated in stations with pag-
ing option. This is accomplished by con-
necting pin A to pin B, with JU13, on S3.

2.2.3.2 Base PTT

The Base PTT signal is a switched ground in-
itiated by either the handset, at P4-4, or by the optional
desk microphone, at P6-3. Local PTT is routed via JUS
to Q7 and Handset PTT is routed directly to Q7. Either
PTT signal enables Q7, which in turn enables Q13, plac-
ing a switched ground at Base PTT P1-1. Either PTT
signal is also routed to Q1, via JU8 and P6-3, to disable
Q1, which enables Q9, muting the local speaker audio
path. The switched ground at P1-1 initiates the Time-
Out Timer and Transmit PTT circuits on the RCB, via
J601-5, P701-5, FCB-5, and P20-6. These circuits in-
itiate a PTT cycle in the transmitter, via J20-3, FCB-8,
J701-8, P601-8 and a GRN wire to point 36 on the
transmitter section Unified Board. Also, the low
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Base PTT signal at P20-6 of the RCB unmutes U6D, via
USF, allowing Base Exciter Audio to pass to the exciter.

NOTE
Base PTT disables the receiver giving
local operation priority over a repeated
transmission,

The PTT cycle in the transmitter results in a
delayed PTT signal that is fed to the LCB via P100-5 to
P1-5. The delayed PTT signal is routed to U1C & D,
through C1; and Q6 through CR6. The switched ground
presented to U1C & D resets the PL bistable, and in PL
squelch stations, returns the receiver to PL operation.

" The switched ground routed to Q6 disables it,
causing B+ to be presented to Q4 (through JU9 con-
nected to pin L) enabling it; and as a logic high to U1A
& B starting the PTT astable multivibrator. The enabled
Q4 presents a switched ground to RPTR OFF switch S2.
This switched ground enables the switch selected setup
or knockdown via JU4 and P1-13. The output of UIA &
B alternately increases and decreases the conduction of
Q8, which flashes ON/OFF/TRANSMIT lamp DS1, in-
dicating transmission.

NOTE
Base PTT can be actuated while the
repeater is setup or knocked-down.

2.2.3.3 PagePTT

Paging encoders are connected, with a
TKN6065A Interconnect Cable, to TB-2. The PTT
signal is then orginated in the encoder and applied to the
PTT screw terminal on TB-2. From TB-2, it is routed to
P6-3 and, thereafter, exactly as a local PTT signal is
routed in the station. When paging, an additional
switched ground is applied to the PAGE screw terminal
on TB-2.

From the PAGE screw terminal on TB-2, Page
PTT enters the LCB at P6-4, and is routed: directly to
P1-10, and through CR17 to P1-7, and through CR18 to

Q4.

The Page PTT signal at P1-10 (in PL squelch
stations) is routed through the transmitter rf section via
P100-10, CR120 and a BLU-RED wire, to the Transmit
PL Inhibit input of the PL board. A ground at this in-
put removes the PL coding signal from the transmitted
carrier. In carrier squelch stations, the Page PTT signal
at P1-10 has no effect.

The optional desk microphone audio path is
unmuted (Q10 disabled) by the local PTT signal at P6-3.
Paging tones are then sent from the encoder, through
the LCB, through the RCB, to the transmitter, as
previously described for handset audio. A voice
message, from the optional desk microphone, may
follow the paging tones.




2.2.3.4 Repeater Setup/Knockdown

Repeater setup/knockdown selection, with a
local control station configuration, is accomplished by
RPTR OFF switch S2. Jumper JU4 only is installed. S2
directly selects setup or knockdown, via JU4, P1-13,
J601-9, P701-9, FCB-9, P20-4, and the RCB.

®* When S2 is out, the repeater is setup.
* When S2 is depressed, the repeater is knocked-down.

2.3 LOCAL/REMOTE CONTROL

Refer to the Local and Local/Remote Functional
Interconnect Diagram, the Local/Remote Control
Board (LRB) Schematic Diagram, and the previous
Local Control Functional Description.

The LRB provides an interface between a dc
remote control point and the base station by performing
remote audio and dc control signal processing. Local
operation of a local/remote control station is as describ-
ed for local control operation except jumpers JUI
through JU4 and JU7 are omitted, and JU9 is connected
to pin R, on the Local Control Board (LCB). This
means that repeater setup/knockdown selection is ac-
complished with the LRB; that received audio is routed
through the LCB to the LRB and back through the LRB
to the LCB (as remote audio) before application to
either the handset earpiece or local speaker; and that Q4
is enabled by hand PTT or desk microphone PTT rather
than delayed PTT.

The LRB provides the base station with line audio,
local audio, and processed dc control signals. The pro-
cessed dc control signals will setup the repeater and key
the transmitter; or, knockdown the repeater and key the
transmitter; or, initiate the monitor function; or, key
the transmitter without PL coding for paging.

CAUTION
Latching monitor is required for proper
remote operation of PL squelch stations.

The LRB provides the remote control point with
received audio, local audio and intercom capability.

2.3.1 BASEPTT Signal

The BASE PTT signal originates at either the
remote control point or the handset or optional desk
microphone during local operation of the base station.
Local operation has priority over the station. This is ac-
complished by means of CR12, on REMOTE switch S4.
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2.3.1.1 Remote Audio

Remote audio and control signals from a
600 ohm line, enter the station on the LN + and LN- ter-
minals of TB-2. The audio and control signals are
routed to the LRB, by internal cabling, and are applied
to line driver transformer T1, through P2-2 and 3. Just
prior to the remote audio, a dc control signal enters the
LRB through P2-2 and 3. Among other functions
(described later), it causes a Remote PTT and a Remote
PTT signal to exist in the LRB. The Remote PTT signal
(alogic high) comes from U1D and performs three func-
tions. It reverse biases CR2; enables Q7; and is routed
to the LCB by P7-18.

Reverse biasing CR2 allows Q6 to be enabled
by SW A +. Q6 unmutes QS5, which allows remote audio
to pass. Remote audio is picked off of T1 by the tertiary
winding, and is routed through EXCITER ADJUST
control R15 and Q3. After leaving Q3, remote audio is
routed to two destinations. The first is by P7-13, the
LCB, and the handset audio path as previously describ-
ed, to the exciter. The second is as remote audio to the
LCB, by P7-12, where it is applied to the handset and
local speaker audio paths. Remote audio will be heard
in the local speaker unless it is muted by Q9, with either
alocal PTT or an off-hook signal.

Enabling Q7, with the Remote PTT signal,
provides a Base PTT signal (a switched ground) directly
to P1-1 via P7-16 and the LCB. This signal is routed to
and actuates RCB circuits as previously described.

NOTE
Base PTT disables the receiver giving
local and remote operation priority over a
repeated transmission.

The Remote PTT signal is applied to the LCB
by P7-18. It enables Q11, through CR14, muting the
handset audio path.

The Remote PTT signal (as a logic low from
U1C) is routed to Q2 on the LRB, muting Line Driver
Hybrid Z1. This prevents the remote audio that is being
transmitted (via P7-13) from being sent to the remote
control point, via MIC LINE OUT control R20 and Q4.

2.3.1.2 Base Exciter Audio

Base exciter audio is transmitted as described
for local control operation, except that is is also routed
to the LRB, via J7-13, to be placed on the remote line by
R20, Q4, and ZI1. Z1 is only muted with a Remote PTT.
Audio derived from the tertiary winding of T1 is fed
back to the LCB, and only drives the handset earpiece.
The local speaker audio path is muted by the local PTT
signal, via Q9.
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2.3.2 Base Receiver Audio

Receiver audio enters the RCB at P21-9. The
audio is processed and routed to the LCB (by J20-1,
FCB-1, J701-1, P601-1, and J1-9). Since JU7 is omitted
on the LCB, receiver audio is routed directly to the
LRB, by J7-14. Receiver audio is then placed on the
remote line by Q1, RCVR LINE OUT control R6, Z1
and T1. From the tertiary winding of T1, receiver audio
is routed back to the LCB for local speaker and handset
earpiece audio, using the same path described previous-
ly for remote audio.

NOTE
QS5 is muted by Q6, since no Remote PTT
signal exists during reception.

2.3.3 Control Circuitry

Remote control of the station is accomplished by
the detection and processing of dc control currents, sent
from the remote control point on the line, by Decoder
Hybrid Z2 on the LRB. Z2 detects current direction on
the line (positive or negative) and current magnitude
(£ 12.5 mA).

Any remote controller that is used to provide pro-
per control of the FLEXAR Base/Repeater Station
must have 2-frequency (F1/F2) capability, where the F1
selection current (+ 5.5 mA) corresponds with repeater
setup and the F2 selection current (+ 12.5 mA) cor-
responds with repeater knockdown. The dc control
signals and functions are as follows:

+ 5.5mA +20% — Key & Repeater Setup
+12.5 mA +20% — Key & Repeater Knockdown
- 2.5 mA +20% — PL Monitor

-12.5 mA + 20% — Page & Repeater Setup

Use of a remote controller in the base/repeater
system will override locally setup base/repeater opera-
tional modes. This means that if local operation has
setup repeater mode, the use of the remote F2 current
will knockdown the repeater. Also, if local operation
has knocked-down the repeater mode, the use of the
remote F1 current will setup the repeater. Finally, if
local operation has knocked-down the repeater, the use
of the F1 PAGE current will setup the repeater.

The dc control signals enter the station via the
same path as remote audio. However, they are routed
directly to Z2 after reaching Tl on the LRB. CI10
prevents dc saturation of T1 and maintains ac continui-
ty for audio.

2.3.3.1 Key & Repeater Setup
When Z2 has a + 5.5 mA input, it provides a

logic low output at Z2-18 and a logic high output at
Z2-2 & 7. Only the low at Z2-18 activates the remaining
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logic circuitry. Setup/Knockdown Bistable U3B & U4C
is activated, through U3C and CR10, and directly pro-
vides a high to Knockdown P7-5. Remote PTT P7-16
receives a switched ground from Z2-18, through CRS,
UIC, CR13, UlD-and Q7.

NOTE
C22, R45 combination provides approx-
imately 60 ms delay at U1C.

The switched ground at P7-16 is routed by the
LCB and P1-1, as previously described for Base PTT.
Q6 and QS5 are enabled, through CRS, UIC, CR13,
UI1D and CR2, to allow remote audio to pass through
the LRB to the transmitter exciter. Z1 is disabled,
through CRS, U1C, CR13, CR1, VR2 and Q2, in order
to block retransmission of remote audio on the line.

The PTT cycle in the transmitter provides a
switched ground to the repeater setup/knockdown
select logic, through P100-5, P1-5, the LCB and P7-4.
The switched ground at P7-4 disables U3A, preventing
additonal selection, and enables the delayed PTT logic
U2B and U2C. The repeater is setup and the transmitter
is keyed.

2.3.3.2 Key & Repeater Knockdown

When Z2 has a + 12.5 mA input, it provides a
low at Z2-18 & 7. Also, it provides a logic high at Z2-2.
Only the lows at Z2-18 & 7 activate the remaining logic
circuitry. U3B & U4C is activated, as described for key
& repeater setup, except that Knockdown P7-5 receives
a switched ground due to the logic action. The PTT cy-
cle for the transmitter, Z1 disable, and Q6 & QS enable
functions are as described for key & repeater setup.

2.3.3.3 PL Monitor

When Z2 has a -2.5 mA input, it provides a
low at Z2-2, and a high to Z2-18 & 7. Only the low at
Z2-2 activates the remaining logic circuitry. A switched
ground is provided at Remote Monitor P7-17, through
U4A, CR3, UlA, UIB and Q9. From P7-17, the
switched ground is routed to REMOTE switch S4,
through the LCB.

In PL models, with non-latching monitor, if
S4 is depressed (remote enabled) the switched ground
from S4 is applied to the monitor input of the PL board.
The monitor function is activated only so long as the
-2.5 mA signal comes from the remote control point.

CAUTION
This is a non-latching PL monitor func-
tion, and is not recommended for
local/remote control station operation.

In PL models, with latching monitor, if S4 is
depressed, the switched ground from S4 will be applied
to the PL bistable through JU6, which enables Q3. The
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switched ground from Q3 is applied to the RCB
Monitor input, activating its circuitry as previously
described for the local control monitor function.

2.3.3.4 Page & Repeater Setup

When Z2 has a -12.5 mA input, it provides a
logic low at Z2-2 & 7. Also, it provides a high at Z2-18.
Only the lows at Z2-2 & 7 activate U4A and UIE,
respectively. U4B ANDs the resulting outputs and ap-
plies a switched ground to remote PTT P7-16 (through
CR12, U1D and Q7); to page PTT P7-6 (through U2D
and Q8); and to Z1, disabling it (through CR12, CRI1,
VR2 and Q2). The switched ground from Q8 is used to
disable remote monitor P1-17 (through CR7), and to
U3B & U4C (through CRI11). U3B & U4C provide a
high at Knockdown P7-5, through logic action, which
causes the repeater to be setup.

The switched ground at remote PTT P7-16 in-
itates a PTT cycle which results in a switched ground at
delayed PTT P7-4. The switched ground at page PTT
P7-6 is directly applied to P100-10 of the transmitter rf
section. In PL stations, as in local control, this signal is
applied to the transmit PL inhibit input of the PL board
and prevents the PL encoder from modulating the
transmitted carrier. Paging tones are then sent from the
encoder at the remote control point to the transmitter rf
section for transmission. A voice message may follow
the paging tones.

2.3.3.5 Remote Disable

When REMOTE switch S4 is depressed, all
remote functions are enabled as previously described.
When S4 is out, all control access to the station, from
the remote control point, is disabled. This is ac-
complished by opening the remote monitor path and
placing a ground at remote disable P7-15. The ground
disables: remote setup/knockdown selection (through
U3A and U3C); page PTT (through CR14, U4B, U2D
and Q8); remote PTT (through CR4, U1C, CR13, U1D
and Q7); and Q6 & Q5 (through CR4, U1C, CR13 and
UI1D). The ground also ensures remote monitor disable,
through CR6, U1A, U1B and Q9.

2.3.3.6 Local Setup/Knockdown Selection

A switched ground arrives at S5, on the LCB,
from handset PTT P4-4 or local PTT P6-3. From SS,
the switched ground is routed to remote disable P7-15,
via CR12, The switched ground at P7-15 disables all
control access to the station from the remote control
point, as previously described.

The PTT signal is routed to P100-1, initiating
a PTT cycle. On the LCB, Q4 is enabled via JU9 (con-
nected to pin R) which presents a switched ground to
RPTR OFF switch S2.

S2 manually selects setup or knockdown, and
passes the switched ground to P7-7 or P7-8. The switch-
ed ground at P7-7 or P7-8 selects setup or knockdown,
respectively, via bistable U3B & U4C.

NOTE
Locally selected setup or knockdown will
continue to be selected upon release of the
local PTT unless reselected remotely, due
to bistable U3B & U4C action.

To assure local selection of setup or
knockdown, REMOTE switch S4 should be out (remote
access disabled).

2.3.3.7 Intercom

Both simplex and duplex intercom is possible
with a local/remote control configured station. In either
case, JU8 is omitted and JU10 is installed on INTER-
COM switch S5 (a momentary type). S4 is out, to assure
that all remote control access to the station is disabled.

CAUTION
If S4 is depressed, the remote intercom
response will be transmitted, due to the
use of remote PTT when responding.

Simplex intercom functions as follows. When
S5 is depressed, it places a ground at P6-3. This ground
mutes the local speaker audio path and provides a
remote disable signal to the LRB. S5 also opens the local
PTT path, to assure that a local PTT signal will not key
the station. The ground at P6-3 is ANDed with the
handset on-hook ground at P4-5. As a result, Q10 is
disabled, and the desk microphone audio path is un-
muted. Since no PTT cycle has been initiated, the audio
reaching the exciter in the transmitter rf section has no
effect. Instead, simplex intercom audio is routed to the
remote control point through QI12, P1-6 (electrically
identical with J7-13) and the LCB. Local intercom
audio enters the LRB at P7-13 and is sent to the remote
control point through R20, Q4, Z1, and T1.

CAUTION
Do NOT use Local PTT for simplex inter-
com. Use S5.

During simplex intercom operation, S5 must
be released to hear the remote intercom audio response.
Since S4 is out, Remote PTT will not key the station,
and the response will be heard on the local speaker.

Duplex intercom works in a similar manner,
except that the handset is used at the base station, in-
stead of the desk microphone; S5 is NOT used; and S4
is out.

When the handset is taken off-hook, S2 causes
Q10 to mute the desk microphone audio path, Q9 to
mute the local speaker audio path, and Q11 to unmute
the handset audio path. Handset intercom audio follows
the same path as desk microphone intercom audio and is
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routed through the station to the remote control point
as in simplex intercom.

NOTE
A handset PTT signal is NOT used for
duplex intercom at the station. The
operator simply ensures S4 is out, takes
the handset off-hook, and speaks into the
handset microphone. S5 is NOT used.

Remote intercom audio response is heard in
the handset earpiece and is routed from the remote con-
trol point as in simplex intercom.

2.4 DC REMOTE CONTROL

Refer to the DC Remote Functional Interconnect
Diagram and the DC Remote Control Board (DCB)
Schematic Diagram.

The DCB provides an interface between a remote
control point and the base station by performing remote
audio and dc control signal processing. The DCB pro-
vides the base station and remote control point with ex-
actly the same functions, in the same manner, as the
LRB.

The difference between a local/remote control and

a dc remote control configured station is that (except for
servicing) no local operation is possible with a dc remote
control configured station. Minor differences exist in
the actual circuitry of the DCB, but the action of the
various circuits is the same as the remote control portion
of the local/remote station.

2.4.1 Base Exciter Audio

The base exciter audio input originates at either
the remote control point or the service handset.

2.4.1.1 Remote Audio

Remote audio is routed from the remote con-
trol point in the same manner as in the LRB. However,
in this case, the base exciter audio level is adjusted by
XMIT AUDIO LEVEL ADIJ control R32 and a secon-
dary audio path, through Q8, is available to drive the
service handset earpiece via P4-1.

2.4.1.2 Service Handset Audio

If the service handset is connected to P4, hand-
set audio enters the DCB at P4-5, and is routed to the
remote control point through Ql, LINE AUDIO
LEVEL ADJ control Rl14, line drivers Q2-Q5 and
transformer T1. The audio is also routed to the exciter
through the tertiary winding of T1, R32 and Q7 and to
the handset earpiece (as a ‘‘side-tone”’) through Q8.

NOTE

R14 can be used to vary the line level
31dB (from -20 to + 11 dBm).
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2.4.2 Receiver Audio

Receiver audio enters the DCB at P1-9, and is
routed to the remote control point via Ul, R14, Q2-QS5
and T1. From T1, receiver audio is sent through the ter-
tiary winding of T1, R32 and Q7. Thereafter, it follows
the same path as previously described for local handset
audio.

NOTE
In the receive mode, audio at the exciter
section is not used.

Receiver audio is also available, through Q8, to
drive the service handset earpiece via P4-1.

2.4.3 Control Circuitry

Remote control of the dc remote station is ac-
complished in the same manner, with exactly the same
signals, as the local/remote station. The levels and
directions of the dc control signal currents are identical.
Also, the controlled station functions are identical.

2.4.4 Service Aid

As a service aid, local operation of a dc remote
station is made possible by LINE DISABLE jumper
(ORG wire); LOCAL REPEATER SETUP/KNOCK-
DOWN SELECT JUMPER (GRN wire); and PL
MONITOR switch S1.

For local audio transmission and/or reception,
the TMNG6067A Service Handset is required. The LINE
DISABLE jumper is normally connected to the REM
pin. When connected to the DIS pin, all control access
to the station from the remote control point is disabled.
The local repeater setup/knockdown select jumper is
normally connected to the REM pin. When connected
to the F1, F2, or F1 PG pin AND J4-4 momentarily
grounded (which keys the station via CR18) then the
jumpered function will be locally selected.

IMPORTANT
For repeater applications only: Pin Fl
corresponds to setup; pin F2 corresponds
to knockdown; pin F1 PG corresponds to
page.

NOTE
CR19 ensures a switched ground at P1-10
when a local frequency select of Page is
made.

The PL MONITOR switch, in conjunction with
the service handset, allows normal transmission and
reception using the locally selected functions. The hand-
set PTT signal keys the station. Duplex intercom with
the remote control point is available as soon as the
handset is plugged into J4.




NOTE
To prevent remote keying of the station
when using intercom, LINE DISABLE
jumper must be connected to the DIS pin.

2.5 AUTOLEVEL

Refer to the functional interconnect diagrams and
the Auto Level Board Schematic Diagram.

The Auto Level board (ALB) provides three func-
tions. It automatically compensates for varying line
levels due to the length or the condition of the line. It
enhances duplex intercom operation (for local/remote
control stations only) and finally, it replaces the de- em-
phasis removed from the paging tone transmission by
the auto level function.

In stations with auto level, a constant audio input
to the exciter can be maintained, with as much as a
20 dB level variation on the line, without affecting
transmitted audio performance. In stations without
auto level, a line variation greater than 6 dB will affect
transmitted audio performance.

Duplex intercom (available only if a handset is
used) in local/remote control stations with auto level, is
enhanced because the station (local) audio is elec-
tronically subtracted from the composite audio signal
(local plus remote audio) before presentation to the
handset earpiece. This ensures that only remote audio
will be heard at the earpiece. If desired, local sidetone
can also be heard via JU2 in the handset. In dc remote
control stations, duplex intercom (available only with a
service handset) enhancement consists only of maintain-
ing a constant remote line level during intercom opera-
tion. This assures reception of remote audio with the
non-amplified service handset earpiece.

Paging tones are transmitted with a flat frequency
response from a paging station. In stations without auto
level, this mode of transmission is accomplished by the
paging encoder. The paging tone output of the encoder
is de-emphasized (by the encoder) so that the normal
pre-emphasis of the exciter results in a flat frequency
response. In stations with auto level, the pagin'g encoder
pre-emphasis is defeated by the normal operation of the
level compensating circuits. Therefore, an additional
de-emphasis circuit is added at the output of the ALB.
This circuit, which is enabled by paging PTT, de-em-
phasizes the ALB output for approximately 8 seconds
(the paging tone window). This results in a paging tone
transmission that has a flat frequency response and a
compensated audio level.

2.5.1 Auto Level Circuitry

Audio from the remote control point enters
either the LRB or the DCB as described previously.
After passing through T1, remote audio is directed from
the tertiary winding of T1 to P3-2, the auto level line in-
put, by removing JU2 (LRB) or JU6 (DCB).

Remote audio from P3-2 is routed through U1B
to the sample and hold circuitry and the activity checker
circuitry.

NOTE
UIB acts as a buffer amplifier at this
time.

The auto level circuitry consists of a sample and
hold circuit and an activity checker circuit.

2.5.1.1 Sample and Hold Circuitry

The sample and hold circuitry consists of
UlA, a constant gain output stage; Q5, a variable
voltage attenuator stage; Q3, an AGC output sampling
integrator stage; and Q2, an activity detection switch.

AGC stage Q3 functions when activity switch
Q2 is enabled by the high output of U2A (or U2B)
(high = activity; low = no activity) applied simul-
taneously to Q2 and Q3. When Q2 is ON, Q3 varies the
bias of QS, so that the output of UlA remains constant
(approximately 700 mV rms). Thus, when activity is
detected, the AGC stage is enabled and maintains a con-
stant audio output level at auto level output J3-5. Audio
from J3-5 is routed to the exciter as previously described
for the LRB and DCB.

NOTE
When no-activity is detected, Q2 and Q3
are OFF, holding the gain of Ul A fixed at
the level at which activity was last
detected.

2.5.1.2 Activity Checker Circuitry

The activity checker circuitry consists of U2C,
a limiter amplifier stage; U3, a zero-crossing detector
stage; U2A, the lower frequency cutoff stage; Q4, an in-
tegrator stage; and U2B, the upper frequency cutoff
stage.

" Audio from the output of U1B is examined for
level (by U2C) and frequency (by U3, U2A, Q4 and
U2B). U2C acts as a zero-crossing level detector for
audio above -20 dBm (referenced to the line). Audio
below this level is sensed as no-activity. Thus, the out-
put of U2A is driven low. When activity above -20 dBm
is sensed, the output of U2C is a square wave corres-
ponding to the frequency of the audio input. This out-
put is applied to U2A causing it to be driven high and is
also applied to U3, causing it to produce a 110 usec.
pulse for each negative transition of U2C. The pulses
are integrated by Q4, R43, R44 and C25 and applied to
U2B. As the audio input frequency increases, the input
voltage to U2B becomes less positive. Eventually, the
output of U2B goes low, turning Q2 and Q3 OFF. The
upper frequency cutoff point, determined by U2B, is
approximately 1100 Hz.

U2A acts in a similar manner to determine the
lower frequency cutoff point of approximately 200 Hz.
Therefore, if the audio input is 200-1100 Hz and has a
level above -20 dBm, activity is detected and the AGC
functions.
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NOTE
The 200-1100 Hz range contains the max-
imum voice energy.

2.5.2 Intercom Enhancement Circuitry

When using intercom, no PTT signal is present
at PTT input J3-7 of the ALB. Thus, Q1 is enabled,
passing local audio from line driver input J3-1 through
UlCto UlB.

NOTE
UIB now functions as a common mode
rejection amplifier — a subtractor.

Audio applied to J3-2 consists of both local and
remote audio. Therefore, local audio is subtracted
(minimum 10 dB reduction), and only remote audio
becomes ‘‘auto leveled’’. This ensures proper reception
of remote audio, via the handset, when using the inter-
com function.
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NOTE
Intercom enhancement, in this manner, is
only available with local/remote control
stations. In dc remote control stations, all
audio is ‘‘auto leveled.”’

2.5.3 Paging De-emphasis Circuitry

When a paging PTT signal is fed into page PTT
input J3-3, the output of monostable UID goes low for
approximately 8 seconds. This low disables Q6, remov-
ing the fixed output voltage divider R24 and R28 from
the audio path. Also, U2D is enabled, inserting the fre-
quency sensitive voltage divider R24 and C7 into the
audio path. This voltage division replaces the de- em-
phasis removed from the paging encoder tone output by
the auto level circuitry. After 8 seconds, the ALB de-
emphasis circuit is disabled, so as not to affect the voice
message that may follow the paging tone transmission.
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FILTER BOARD & CONTROL CABLE
MODEL TRN8817A

FUNCTION

Provides filtered control line and audio interconnec-
tions between the base station housing and the repeater
housing.

parts list

TRN8817A Filter Board and Control Cable PL-6981-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed:
. C1thru14 21-83596E13 001uF £10%;500 V
connector, plug:
P01 includes:
15-83293K01 HOUSING, connector; 15-contact
39-83788M01 CONTACT, pin; 15 used
P701 includes:
15-83292K01 HOUSING, connector; 15-contact
29-84706E06 CONTACT, receptacle; 15 used
cable assembly:
W7 1-80722021 includes C1 thru C14, P601, P701, and:
2-9627 NUT, hex: 4-40 x 3/16 x 3/32"; 2 used
31930 SCREW, machine: 4-40 x 3/8"; 2 used
29-83167C01 TERMINAL, strain relief; 13 used
30-84794M01 CABLE, 14-conductor; 18” long
37-82603D01 SLEEVE, number ““1"; 2 used
42801273 CLAMP, wire with S-hook
42-83885M01 RETAINER, cable
non-referenced item
29-84078B01 LUG, flanged spade

68P81046E11-B
5/20/81-PH]I

FILTER BOARD & CONTROL CABLE



EXPLODED MECHANICAL VIEW

OPTION L357A & L358A SERIES

REPEATER HOUSING

.
parts list
Repeater Housing Exploded Mechanical View PL-7004-0
REFERENCE = MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 64-83782M01 DUPLEXER MOUNTING PLATE
1-83861MO1 DUPLEXER (E902)
3 2-836540 NUT, speed; 10-16
4 3-131834 SCREW, tapping; 10-16 x 3/8"
5 3-122080 SCREW, machine; 6-32 x 1/4”
6 15-83778M01 HOUSING, repeater
7 33-84053M01 NAMEPLATE, w/serial no.
8 41-84044M01 SPRING, retainer clip
9 75-82230814 PAD, rubber
10 3-134168 SCREW, tapping; 4-40 x 1/4”
11 3-134212 SCREW, tapping; 4-40 x 516"
12 3-135506 SCREW, tapping; 6:32 x 1/4"
13 1-80722D57 CIRCULATOR (E901)
14 2132616 NUT, hex; 6-32x 1/4" x 3/32" x 1/8"
15 4-138499 WASHER, flat; #6
16 3-124444 SCREW, machine; 6-32x 1"
r 17 7-83781M01 BRACKET, mounting; circulator
18 4-114057 WASHER, fiat; #4
19 CODED SQUELCH BOARD (PL or DPL)
20 DPL HIGH PASS FILTER BOARD (DPL only)
21 REPEATER CONTROL BOARD
22 FEEDTHROUGH CAPACITOR BRACKET
23 J701
24 W10
25 J8o1
26 W11
27 w9
28 P20
29 P01
30 J20
AN W3
32 W2
33 Tx INPUT PLUG (to Duplexer)
34 ANT OUTPUT PLUG (from Duplexer}
35 J604 (Antenna Input/Output-Circulator/
Duplexer Only)
36 J603 (RF Input) — Circulator/Duplexer Only
37 W4 (Circulator/Duplexer Only)
38 RF INPUT PLUG (Circulator/Duplexer Only)
39 W6
40 P21 -
41 J21
42 Jg01
43 Wit
44 P501 (Rx input Plug)
45 Rx INPUT JACK — J501
46 ANT OUTPUT JACK (to Circulator)
47 Tx INPUT JACK (to Circulator)
48 J603 (RF Input) — Non-Circulator/Duplexer
49 W5 — Non-Circulator/Duplexer
50 J501 — Non-Circulator/Duplexer

@ GDEPS-30529-0

68P81046E07-0
(Sheet 1 of 2)
7/15/80-PH1



parts list

Base Station Housing Exploded Mechanical View PL-7001-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 FILTER BOARD & CONTROL CABLE (W7)
2 RF 18" CABLE ASSEMBLY (W12)
3 7-83787M01 FILTER BRACKET
4 3-135506 SCREW, tapping; 6-32 x 1/4"
5 3-136138 SCREW, tapping; 6-32 x 3/8"
6 1-80722D51 RADIO INTERCONNECT CABLE (W8)
7 38-83282L02 PUSHBUTTON
8 43-83291L01 CLOCK WINDOW INSERT
9 36-83281L01 CONTROL KNOB
10 13-83280L34 ESCUTCHEON, RPTR, Monitor, Remote

1
12

13
' !

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

31
32
33
34
35

37
38
39
40
41
42
43
44
45
46

or 13-83280L35
or 13-83280L36
or 13-83280L37

or 13-83280L33
1-80728D28
2-119913
1-80728D25
1-807280D27

or 1-80728D30
42-801273

7-84043M01
65-834464

ESCUTCHEON, RPTR, Monitor, Remote,
Intercom

ESCUTCHEON, RPTR, Monitor, Remote,
Clock

ESCUTCHEON, RPTR, Monitor, Remote,
Intercom, Clock

DC REMOTE

HEATSINK WIRE & LUG (W100)

NUT, hex; 11/16”

HEAT SINK HOT WIRE & LUG

DC REMOTE CONTROL WIRE & F3 FUSE
HOLDER

LOCAL CONTROL WIRE & F3 FUSE
HOLDER

CABLE CLAMP W/S-HOOK STRAIN RELIEF

15 W PA ADAPTER COVER BRACKET

FUSE, p/o W8 (F4)

CODED SQUELCH BOARD(PL or DPL)

LOCAL CONTROL BOARD

3WATT AUDIO BOARD

LOCAL/REMOTE CONTROL BOARD

AUTO LEVEL BOARD

POWER SUPPLY REGULATOR BOARD

P601

J601

J200

J6

1

P6

P5

SPKPLG

J5

SPK JACK

CLK PLG

J100

J2

P3

J3

J8

J11

P11

P8

P200

P603

P604

P701

@® GDEPS-30455-0

BASE HOUSING

EXPLODED MECHANICAL VIEW
OPTION L357A & L358A SERIES

68P81046E07-0
(Sheet 2 of 2)
7/15/80-PHI1

FLEXAR BASE/REPEATER STATION




REPEATER CONTROL BOARD

MODEL TRN88{3A
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parts list revisions
TRANBE15A Aepeater Control Board PL-B9BO-A

REFERENCE  MOTOROLA CHASSISAND  AEF.

SYMBOL PART NO. ‘DESCRIPTION ___BUFFIXNO. GYMBOL CHANGE LOCATION
sapacitor, tixed:uF = 20%; 35 ¥} TRNBB15A RAS FROM 6-124R06§ TIME-QUT
unless othetwise stated 220 £5%; AW TIMER

ct 23:84530GD3 0.1 N GIRCUT
2 B:825054331 0:16 x 10%: 50 Hagh ADD 6185812
o] 23-84538G03 0. 00K s%: AW
C4.5 23-84536G10 10,205 O e s
GB 23-84538G01 1 FISE ADD 8195814
c? 23:84685F03 100 +100-10%; 26% ATk = 5%, 18 W
cB 23-845386G01 1
fer:] 23:84685F01 10 + 300-10%; 25
£10, 11 B.A4498D04 847,180V
Giz 23-B4538GD1 1
(o] 8-84495004 04T; 100V
G4 B-82005G31 15 £10%: 80V
c15 23-84536GD1 i
c1s Z3-B4B6E5F04 3 % 150-10%; 52V
diods: (zee note)
CRithry 15 48-B3B54HDT sikcon
o connecter, plug:
J20 28 84209K15 12-conzact
Pzt includes:
15-83498F17 HOUSING, conmector: 15-contact
29-83495F01 CONTACT, tarming!; 7 ysed
) Heheistor (seenoty)
m 48868706 ‘MPN Dartinglon; type M3708
D2thre 4 48.869642 NPN; type:Mog4s2
Q5 48-569653 ‘FET H:-channal; typa MI653
Q6 48-869642 HEN: typaMO64Z
resistor, fixed; k obms = 10%:; 14 W;
unfess:otherwise stated
A1 B-124A71 8.2 £5%
R2 6-124C73 18
A3 6-124B18 B0 =8%
A4 B-124047 820 0hms
A5 B-124806 220 £ 5%
[31:] 5124483 27 5%
A7 18-84944C05 variabié; 250 = 20%
R4 9 B-124C07 100
A16 B-124C25 100-0hms
At 6124806 220 =5%
Fi2 B-1240309 22 ohms
R13 B-12459 2.7
A4, 15 6124032 390
A6 6124088 47
A17 6-124061 a3
18 B-124089 a7
A1G 6-124C73 10
R20 B-124C89 47
R21 6:174C73 10
R22.23 §-124B12 300 + 5%
R24 6-124C73 10
R25 6124097 00
R26 6-124C73 10
R27 &-124C97 1bQ
A28 6-124G45 660 ohms
R2® B-124485 33 £ 5%
R3D 6-124C88 47
A3t 6-124A70 8 5%
R32 5124058 27
R33 18-84944C07 wariable; 00 = 20%
R34 &124A07 100 £5%
RA35A 6-185B812 300k £ 5%:; 18 W
H3sB 6185814 470k £ {%; W8 W
R38 B-124A49 1+5%
R37 8:124C29 150 ohms
Ra8 E-124A55 1.8 5%
R38 6124466 51 5%
R4G 6:124G71 8.2
Rat 6-124A73 10 5%
R4z 5124025 100 ohms
R4 thru 45 6124073 10
integrated clreuit:(seqd notE)
Ut 51-82884L42 14:bit birary-counter
uz 51-83629M0B: quad operational ampiifier
Ui 51-H26R41.68 quad 2-input NANDSGRmitt trigger
6L} 51-B28841:04 quad &impat NOR gate
us 5482884100 hex inverter
ue 51-82884L %4 quad {ransmisgion gate
soltage rogulator: (sge nole)
VA1 48.82266C03 Zener 4.7V
VR2 AB-82256C185, Zener, 8.2V
cable assambly;
WB 180722014 includes P21 and:
29°83167C01 TERMINAL, sirain-relief; B usad
30-10184A24 CONTACT, fecepratie; 3 used
4210217 AG2 JBTRAPR, tie .09t % 36273 used

non-retecenced items

-28-84528K03. CONNECTOR, 14-ontact jumper block)
1807220015 CIRCUIT BOARD ASSEMBLY Inclides;
39-10184A10. CONTALT, termiriat; 4 used

npte: For eplimum pertormance, dioges, transistors, and integrated circuits must

be ordered by Metorola part Aumbers.
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1. INTRODUCTION

This section of the manual contains the schematics,
circuit board details, parts lists and alignment instruc-
tions for the transmitter and receiver section of the
FLEXAR Base/Repeater Station. The alignment in-
structions are broken into four major alignment pro-
cedures; transmitter, receiver and duplexer (if used).
For a complete alignment of the station, perform all the
alignment procedures in sequence given below. When
performing a touch-up or check, perform only the par-
ticular procedure required.

1. Transmitter Alignment consisting of the following:

e Exciter/PA alignment
® Oscillator frequency adjustment
e “IDC’ adjustment.

2. Receiver Alignment consisting of the following:

® Receiver alignment
® 20 dB quieting sensitivity measurement.

3. Repeater Alignment consisting of the following:

Repeater setup/knockdown functional operation
Base PTT functional operation

Time-Out Timer functional operation

Repeater squelch sensitivity measurement
Repeater deviation measurement

Repeater deviation adjustment

Repeater squelch sensitivity adjustment.

4. Duplexer Alignment consisting of the following:

® Duplexer functional operation
* Receive frequency notch adjustment
* Transmit frequency notch adjustment.

2. METERING

Metering during transmitter or receiver alignment is
performed with either a TEK-5 Metering Panel, a
S51056-59 Portable Test Set, or a VOM with
20,000 ohms/ volt sensitivity (50 uA meter movement).

UHF TRANSMITTER & RECEIVER

450-470 MHz

NOTE
The accuracy of the alignment is depen-
dent upon the accuracy of the test in-
struments used. Therefore, it is extremely
important that any test instruments used
are properly CALIBRATED.

If a TEK-5 Metering Panel or a S1056-59 Portable
Test Set is available, connect the metering panel or test
set to metering jack J801, using the appropriate meter-
ing adapter cable. The metering adapter cables and
directions for their use are shown on diagram
PEPS-30262. Typical meter readings are listed for each
major alignment procedure.

3. TRANSMITTER ALIGNMENT

3.1 GENERAL NOTES

1. In some cases, peak readings may occur at two
points in the tuning range of a coil. Always choose
point where slug is nearest top of coil form (away
from circuit board).

2. Unnecessary tuning adjustments should be avoid-
ed. Usually, only a ‘‘touch-up’® of transmitter
alignment is needed. Complete transmitter align-
ment is needed in the following cases:

a. After changing transmitter operating fre-
quency.

b. After replacing a component in a frequency-
sensitive network.

3. Key transmitter for each step in the alignment pro-
cedure and dekey after each alignment step is com-
pleted. Avoid keying an unaligned transmitter for
prolonged periods.

4. Multi-frequency transmitters should be aligned on
lowest operating frequency.

technical writing rerviees
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Table 1. Typical Transmitter Meter Reading, Using TEK-5 Metering Panel or $1056-59 Portable Test Set
Meter Measurement Typical Readings Remarks
M3 Buffer Amplifier Input ‘S uA, Min. -
M5 Exciter Amplifier =~ 25 uA =
. Collector Current : (40 uA, Max.) e
* M7 - PACurrent 13.5uA Multiply M7 reading by 0.336 to obtain PA current in
o ‘ (17.5uA Max,) amperes.

Table2. Typical Transmitter Meter Readings Using 20,000 Ohms/Volt VOM

; YOM Lead Connections :
Measurement + - VOM Scale Typical Reading
_Buffer Amplifier Input _I801-14  Chassis Ground 50uA, DC BuA, Min.
Exciter Amplifier Collector ~  J801-7 J801-11 " 100 mA,; DC 17 mA, {100 mA, Max.)
Current .
PA Current J801:7 J801-15° 500 mA, DC 230 mA, (300 mA, Max.)

5. Transmitter frequency calculations:
fo = 27fosc;

Where f. = carrier frequency, and fosc = crystal oscil-
lator frequency.

6. Before proceeding with any alignment procedure,
verify that the power supply provides 13.8 V dc at
the transmitter rf unit power connector J200.

7. Check that R801 and R809 are as follows:
¢ R801 =0.1 ohm, and R809=0.1 ohm

8. Tables 1 and 2 list typical transmitter meter
readings.

9. On models with circulator/duplexer, disconnect the
18’ rf cable (W12) from J602 to align transmitter.

NOTE
Transmitter deviation is adjusted for
4.5 kHz to assure that maximum devia-
tion (5 kHz) is not exceeded under any
operating or environmental conditions.

3.2 EXCITER/PA ALIGNMENT

Perform the Exciter/PA Alignment procedure as
given in Table 3. Figure 1 illustrates the transmitter and
power amplifier adjustment locations, The graph of
Figure 2 gives the number of turns necessary to preset
tuning coils L112 thru L115 and L118. Throughout the

alignment procedure a resonant antenna, or a UHF
rated wattmeter, with a nonreactive, 50-ohm dummy
load capable of dissipating at least 30 watts, is con-
nected to the transmitter rf output connector J602.

3.3 OSCILLATOR FREQUENCY ADJUSTMENT

IMPORTANT
Oscillator(s) must be set on frequency
AFTER exciter/PA has been alignment
and BEFORE modulation deviation is set.

NOTE

The transmit frequency of this radio
should only be adjusted at ambient room
temperature (82 °F) or (28 °C). Because of
temperature and voltage variations be-
tween factory and field locations, the fre-
quency measured may not correspond to
the assigned frequency.

Perform the oscillator frequency adjustment as
given in Table 4.

3.4 “IDC” ADJUSTMENT

IMPORTANT
Oscillator(s) frequency adjustment must
be made BEFORE setting the “‘IDC”
controls.




C615 €613

607

NOTE
The transmitter may be keyed by pressing
the key button on the test set, local
microphone, or handset. To ensure no ex-
traneous modulation, via the handset or
local microphone, ground both P4-2 and
the MIC HI screw terminal on TB-2.

POWER SET
CONTROL
R804

DRIVE LIMIT
CONTROL
R808

FAEPS—30263-0
(1543)

Figurel. Transmitter Adjustment Locations
& UHF FLEXAR Power Amplifier

IMPORTANT
“DIGITAL PRIVATE-LINE”’
DEVIATION MEASUREMENT

To obtain accurate measurement of
transmitter deviation in radios equipped
with  ““Digital Private-Line’> (DPL)
binary-coded squelch, the frequency
response of the deviation measuring
equipment must extend to below 1 Hz
(essentially dc). If a deviation meter with
this low frequency response characteristic
is not available, the transmitter deviation
can be checked by making the transmitter
send continuous Turn-Off code during
the measurement. Since the Turn-Off
code waveform is sinusoidal, standard
test equipment will then provide an ac-
curate deviation measurement. To make
the transmitter send continuous Turn-Off
code, short together the base and emitter
plating of PTT Inverter Q309 (p/o DPL
board) and key the transmitter.

Perform the ““IDC’’ adjustment procedure as
given in Table 5.

LOW
RANGE
(MHZ)

470 —

465 —
L2, 113,114

460 —

455 -1

450

LiY5, 118

5 6 7 8 9 10 L]

TURNS FROM TOP OF COIL

@®BEPS-30312-0

Figure 2.

Tuning Coils L112 thru L115 & L118
Preset Graph
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Table 3 Exciter/PA Alignment Procedure

, i S o . Metering. ,
Step -~ - A(!._iust Sl Indicator : Procedure
1o 8etUp oo o o LUO e e Set 7-turns from circuit board.
o e ; CAUTION ‘ ,
LowornoM3 readmg obtamed if. L110 not pro-
e : SR R T perlypre»set :
'}memuir ‘;&;Lus - T ctperFigure2
Lo - , L il Set 7-turns from topof ccxl form.
- .,;.25 thm L22'7 = First, set flush with tension nuts, Then, set 6—tums
- L sl abovetens:onnuts ' : .
'RW(PawerSct) e Set fully CCW - (from so!der sxde) Ma‘xtmnm'
T " Output Power. ,
Set ful!y ccw: (from soldcr sadc) - memum Dnve;
‘Limit, i s -
, o Set tumCCWfrom f;ali(,
- Set 3-turns CCW from full CW
M3 5 - Peaki v o o
M3 Dip if no M5 reading :
M5 " Peakif MShasareading. -
Lo M o Peak, i
o “‘Watimetcr _ Peak if wattmeter has reading,
M5 __ Peakif nowattmeter reading,

o - Peak. If no wattmeter reading, go to Step 7.
‘ Wanmeter  Peak, (If no wattmeter readmg mm cm'z 1/4 Tum

; | CW andrepeat Slep v
;Wattmeterﬁ B NPeak
- Wﬁtmtef‘ T Adjust for 20 watts nuzput ~ ,
. Wantmeter + Peak each coil, keep wanmeter readmg b:tween 20
L and 25 watts with C607.. , ,
- Waumeter " ‘Adjust for 15 watts output.
. Wattmeter . Adjust for 15 watts output if not obtamabie by mmng
oo s 2 alone, L
Wattmeter  Peak. If watmeter readmg is greacer :han 20 watgs, ~'
H = repeatSteps?Oandll a
M3 Peak.
. Waumeter Peak. . ,
 Wartmeter . o Adjust for 33 watts o
~* Waumeter - Peak, ~ 1 ~ o
© Wattmeter - Disconnect WHT-BLU jumper fmm pm Ain PA'
e Adjust for 16 watts, Reconnecuumper topm A
- Voltmeter Adjust for 13.8 volts at J200. e
.. Close PA housing and txghtly faste hcatsmk to -

. chassas with capilvated screw.

Be careful not it) pmc
~and chassis. Rech
repeat Step 16

! Rcacfmg must S5 xh&n or equal to 17 uA for any
power level. If reading - greater than specified, an
efficiency problern exists in PA. Refer to schematic
diagram for troubleshooting information.

~  This campietcs the cxclter/PA ahgnmem procedure, :
NOTE: For units on wh1ch adjustment of R804 provndes insufficient power cutback, R808 should also be used.




Table4. Oscillato: Frequency Adjustment Procedure

Step

Adjust Procedure

. Sét-Up

Frequency Meter or Counter Set controls as necessary to measure transmlttef f requency of
g i radio being adjusted.

e Y ‘For tone PL radios, remove “Vlbraspcndcr” resonant reed
‘ “from socket on tone PL encoder/decoder board

e ' For DPL radios, short together the “code disable” platmg
SimEd iy pads.on DPL encoder/decoder board. :

e ; For 2 PPM stability models, allow 20 minute warm-up time for
. . crystal heaters:

2. KeyXMTR

e Key WITHOUT maduiauon

3, . Modulator

LI Adjust for frequency +30Hz.

4. Conclusion

i : 1. Un-Key XMTR.

2. 'Disconnect all test instruments. - .

3. - Fortone PL radios, insert reed into socket on tone PL
board: ,

4. For DPL radios; remove short from “mde dlsable” i
plating pads on DPL board. ‘ '

5. On models with cireulator/ dup!exer, reconnect W 12 to
J602.

. This cumpletes the oscillator f requency ad)ustment procedire,

NOTE Osc1llator(s) must be set on frequency AFTER exciter/PA has been aligned and BEFORE modulation devnauon is set.

UHF TRANSMITTER & RECEIVER




TabIek5 . “IDC”A djustment Procedure

 Audio Signal Generat

Audia; :gn:ai Generator Output - Ad)ust to prowdc 0.8 v rmsatl kHz

' o - Key with KEY button on test set. ‘
: o I Adjust for 4.5 kHz dacwaﬂon
. Audzo Slgnal Generamr Output , _ Reduce output for £3 kHz deviation.
‘ AC Voltmeter . : ' ‘ 'Audm sxgnal gcnerator eutput lcvei shoald

‘ :; j!nsert reed | mto secket wne PL board .

n Removc short from *‘code disable” p
Board. e
. Disconnect from ] }

. Key XMTR with KEY butzcm on tesx set. o
Adjust for + 750 Hz code deviation, L
Cmmect toll, as described in Step l
RepeatStepsZthmAt o L
Dfevxaaoa must not exceed + 4 5 kI-Iz mcluém
1. Un-Key XMTR. ‘

e ' 2. stconnect all test mstmmenzs
Thmmmpiem the “IDC" adjusunem pracedure L
NOTES: 1. Oscillator(s) frequency adjustment must be made BEFORE setting the ‘IDC’’ controls

2. Earlier versions are adjusted for + 4.3 kHz deviation. Check deviation label on transmitter chassis for amount of deviation required
for proper adjustment

4. RECEIVER ALIGNMENT b. After replacing a component in a
frequency-sensitive network.
4.1 GENERAL NOTES

4.  Receiver frequency calculations:

1. On “Digital Private-Line”” and ‘‘Private-Line’’ _ - e .
models, disable the DPL or PL decoder by fose = fc-10.7 MHz and fmj = 9 fosc = fc-10.7 MHZ,
depressing the front panel MONITOR pushbut- 9
ton. Where fc=carrier frequency, fosc=-oscillator

2. In some cases, peak meter readings may occur at crystal frequency, and fisj = mixer injection freq.

two points in the tuning range of a coil. Always
choose point where the slug is nearest the top of
the coil form (away from the circuit board).

5.  Before proceeding with any alignment procedure,
verify that the power supply provides 13.8 V dc at
the transmitter rf power connector J200.

3.  Unnecessary tuning adjustments should be
avoided. Usually, the receiver will require only a

“touch-up” alignment. Complete receiver align- 4.2 RECEIVER ALIGNMENT
ment is necessary in the following case:

6.  Tables 6 and 7 list typical receiver meter readings.

Perform the Receiver Alignment procedure as
a. After changing the receiver operating fre- given in Table 8. Figure 3 illustrates the receiver adjust-
quency. ment locations.

6 A




3.
P501 L219 L218 L217 L216
g ? ; 4'
s.
6.
7.
Figure 3. Receiver Adjustment Locations
4.3 BASE 20 dB QUIETING SENSITIVITY
MEASUREMENT
1. Connect an ac voltmeter across the speaker; on dc

. remote models, connect to P4 on dc remote board.

2. On PL model radio sets, disable PL by depressing
the MONITOR button on station front panel.

8.

Disable (knockdown) repeater operation by
depressing the RPTR OFF button on station front
panel.

Turn the base SQUELCH control fully
counterclockwise.

Turn the station on and adjust the VOLUME con-
trol until a reading of 2 volts is obtained on the ac
voltmeter.

Connect an rf signal generator to the receiver rf
connector P501. Set the signal generator to the car-

~ rier frequency, and set the generator output level

control to minimum.

Slowly increase the output level of the rf signal
generator until the ac voltmeter reads 0.2 volts.

NOTE
For stations with the optional auto level
board, the signal generator output should
be increased RAPIDLY. If not, the AGC
action may produce erroneous results.

Note the signal generator output signal level. This

signal level is the 20 dB quieting sensitivity of the

receiver.

Table 6. Typical Receiver Meter Readings With TEK-5

Metermg Panel or S1 05 6 59 Portable Test Set

UHF TRANSMITTER & RECEIVER



Tab[e 8. Receiver Alignment Procedure

- 'NOTE
- Transmxtter ahgnment ust be performed before receiver ahgnmem
o e ; CAVUTION. '
. To prevent aectdental destructmn of the signal generator, remove the transmit crystal
e s ! . ‘ ' Meterlng : ’
L Step s : Adjust e - Indicator - L o7 Procedure i
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NOTES: '
1. With a wire connected to a | mV, 10.7 MHz signal source, ‘‘spray’’ the signal near Q12 (by holding the wire close to Q12), but do not allow the
wire to make physical contact with any part of the i-f amplifier.

2. The best method of adjustment to use when adjusting the Quadrature Detector Coil (L23) is to use a DVM (Digita! Voltmeter) connected from
J601-13 (+ lead) to chassis ground (-lead), with portable test set, metering panel or VOM disconnected from station. Use M2 indication only if

M2 s calibrated.

3. To set signal generator to receive frequency, use the zero beat method. This method requires ‘‘spraying’” 10.7 MHz near Q12 (as in Note 1),
with the simultaneous adjustment of the signal generator frequency control while listening for the zero beat signal. For fine frequency ad-
justments, use an RF frequency counter to set RF signal generator to assigned frequency. Then, adjust L13 (F1) or L12 (F2) for audio zero beat.

S. REPEATER ALIGNMENT
5.1 GENERAL NOTES

1. Perform the following functional tests and
measurements to verify proper repeater operation.

2. Perform the following adjustments ONLY if re-
quired for proper repeater operation.

5.2 REPEATER SETUP/KNOCKDOWN
FUNCTIONAL OPERATION

Step 1. Connect a UHF rated wattmeter, with a
nonreactive 50-ohm dummy load capable of dissipating
at least 30 watts, to the transmitter rf output connector
J602.

Step 2. Enable (setup) repeater operation by setting
the RPTR OFF button to the out position.

Step 3. Connect an rf signal generator to the receiver
rf input connector P501.

NOTE
On models with circulator/duplexer,
disconnect all cables between circulator
and duplexer to prevent damage to test
equipment.

Step 4. Turn the station on.
Step 5. Set the rf signal generator to the carrier fre-

quency (also modulate carrier with proper PL code in
the case of a coded squelch station).
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Step 6. Set the output level of the rf signal generator
to 1000 uV. The transmitter should key and the watt-
meter indicate a power output.

Step 7. To examine the drop-out delay functional
operation, turn the signal generator off. The transmitter
should remain keyed for approximately 2 seconds (4
seconds if R22 on the RCB is deleted). Turn the signal
generator on. The station should rekey.

Step 8. Disable (knockdown) repeater operation by
depressing the RPTR OFF button. (Momentarily push
PTT on local/remote or dc remote models to select
mode.) The transmitter should dekey and the wattmeter
indicate no power output.

5.3 BASE PTT FUNCTIONAL OPERATION

Step 1. Connect a UHF rated wattmeter, with a
nonreactive 50-ohm dummy load capable of dissipating
at least 30 watts, to the transmitter rf output connector
J602.

Step 2. Connect an rf signal generator to the receiver
rf input connector P501.

Step 3. Turn the station on.

Step 4. Key the station with either the handset, or the
desk microphone or from any remote control point(s).
The transmitter should key (wattmetter indicating
power output).

Step 5. Dekey the station.
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Step 6. Set the rf signal generator to the carrier fre-
quency and modulate it with 1000 Hz with +3 kHz
deviation (also modulate carrier with proper PL code in
the case of a coded squelch station). The transmitter
should key (wattmeter indicating power output) and
audio should be present locally and at any remote
operating point(s).

Step 7. Key the station with either the handset, or the
desk microphone or from any remote control point(s).
The transmitter should remain keyed (wattmetter in-
dicating power output), but audio should be muted
locally and at any remote operating points.

Step 8. Dekey the station and audio should again be
present locally and at any remote operating point(s).

5.4 TIME-OUT TIMER FUNCTIONAL
OPERATION

Step 1. Connect a UHF rated wattmeter, with a
nonreactive 50-ohm dummy load capable of dissipating
at least 30 watts, to the transmitter rf output connector
J602.

Step 2. Turn the station on.

Step 3. Key and hold the station keyed with either the
handset, or the desk microphone or from any remote
control point(s). The transmitter should key (wattmetter
indicating power output).

Step 4. The transmitter should remain keyed for ap-
proximately 3 minutes and then automatically dekey if
JU6 is deleted and JU7 is installed. If JU6 is installed
and JU7 is deleted, the transmitter will remain keyed for
approximately 1 - 1/2 minutes, and then dekey.

Step 5. Dekey and then immediately rekey the station
with either the handset, or the desk microphone or from
any remote control point(s). The transmitter should key
(wattmetter indicating power output).

5.5 REPEATER SQUELCH SENSITIVITY
MEASUREMENT

Step 1. Connect an ac voltmeter across the speaker;
on dc remote models, connect to P4 on dc remote
board.

Step 2. On PL models, disable PL by depressing the
MONITOR button on station front panel.

Step 3. Disable (knockdown) repeater operation by
depressing the RPTR OFF button on station front
panel.

Step 4. Turn the base SQUELCH control fully coun-
terclockwise.
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Step 5. Turn the station on and adjust the VOLUME
control until a reading of 2 volts is obtained on the ac
voltmeter.

Step 6. Enable (setup) repeater operation by setting
the RPTR OFF button to the out position on the station
front panel. (Momentarily push PTT on local/remote
or dc remote models to select mode.)

Step 7. Connect an rf signal generator to the receiver
rf input connector P501.

Step 8. Set the rf signal generator to the carrier fre-
quency, and set the generator output level control to
minimum.

Step 9. Slowly increase the output level of the rf signal
generator until the ac voltmeter just indicates a level be-
tween 0.2 and 0.35 volts (20 to 15 dBq).

NOTE
For stations with the optional auto level
board, the signal generator output should
be increased RAPIDLY. If not, the AGC
action may produce erroneous results.

Step 10. If the level indicated on the ac voltmeter does
not fall within this range, refer to the repeater squelch
sensitivity adjustment paragraph in this section.

5.6 REPEATER DEVIATION MEASUREMENT

Step 1. Connect a deviation meter to transmitter rf
output connector J602.

Step 2. Connect an rf signal generator to the receiver
rf input connector P501.

Step 3. Turn the station on.

Step 4. Disable (knockdown) repeater operation by
depressing the RPTR OFF button on station front
panel. (Momentarily push PTT on local/remote or dc
remote models to select mode.)

Step 5. On PL models, disable PL by depressing the
MONITOR button on station front panel.

Step 6. Set the rf signal generator to the carrier fre-
quency and modulate it with 1000 Hz with +3 kHz
deviation.

Step 7. Set the output level of the rf signal generator
to 1000 uV. Audio should be present locally and at any
remote operating point(s).

Step 8. Measure the voltage at exciter audio P100-6.
The reading should be 320 mV + 3 dB. If the level in-
dicated on the ac voltmeter does not fall within this
range, refer to the repeater deviation adjustment
paragraph in this section.




5.7 REPEATER DEVIATION ADJUSTMENT

Step 1. Connect an rf signal generator to the receiver
rf input connector P501.

Step 2. Turn the station on.

Step 3. Disable (knockdown) repeater operation by
depressing the RPTR OFF button on station front
panel. (Momentarily push PTT on local/remote or dc
remote models to select mode.)

Step 4. On PL models, disable PL by depressing the
MONITOR button on station front panel.

Step 5. Set the rf signal generator to the carrier fre-
quency and modulate it with 1000 Hz with +3 kHz
deviation.

Step 6. Set the output level of the rf signal generator
to 1000 uV. Audio should be present locally and at any
remote operating point(s).

Step 7. Monitor the voltage at exciter audio P100-6.
Adjust AUD POT R7 (refer to rigure 4) for a reading of
320 mV.

GND
BLK
TOPINT

~—p21
T swaA+
RED-WHT
TOPINC

J20

SQLCH POT FAEPS—30520-0
R33 {H544)

Figure 4. Repeater Control Board
Adjustment Locations.

5.8 REPEATER SQUELCH SENSITIVITY
ADJUSTMENT

Step I. Connect an ac voltmeter across the speaker;
on dc remote models, connect to P4 on dc remote
board.
Step 2. Turn the station on.

Step 3. On PL models, disable PL by depressing the
MONITOR button on station front panel.
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Step 4. Enable (setup) repeater operation by setting
the RPTR OFF button to the out position on the station
front panel.

Step 5. Turn SQLCH POT R33 on the repeater con-
trol board fully counterclockwise (from solder side).

Step 6. Adjust the VOLUME control until a reading
of 2 volts is obtained on the ac voltmeter.

Step 7. Connect an rf signal generator to the receiver
rf input connector P501.

Step 8. Set the rf signal generator to the carrier fre-
quency, and set the generator output level control to
minimum.

Step 9. Slowly increase the output level of the rf signal
generator until the ac voltmeter reads 0.2 volts
(20 dBq).

NOTE
For stations with the optional auto level
board, the signal generator output should
be increased RAPIDLY. If not, the AGC
action may produce erroneous results.

Step 10. Slowly adjust SQLCH POT R33 clockwise
(from solder side) until voltmeter reading of 0.2 volts
abruptly disappears. Then adjust slightly
counterclockwise until the voltage level just appears
again.

6. DUPLEXER ALIGNMENT

6.1 GENERAL

Perform the following functional test to verify
proper duplexer operation.

CAUTION
Since the duplexer is a band-reject type
(notch-type), mistuning could cause full
transmit power output to be applied to the
receiver input.

6.2 DUPLEXER FUNCTIONAL OPERATION

Step 1. Disconnect P602 (p/o W-I12) from the
transmitter rf output connector J602.

Step 2. Connect a UHF rated wattmeter, with a
nonreactive S0-ohm dummy load capable of dissipating
at least 30 watts, to J602.

Step 3. On PL models, disable PL by depressing the
MONITOR button on station front panel.

Step 4. Turn the station on.
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Step 5. Key the station with either the handset, or the
desk microphone or from any remote control point(s).
The transmitter should key and the wattmetter indicate
a power output level. Note this value.

Step 6. Dekey the station.

Step 7. Reconnect P602 to the transmitter rf output
connector J602.

Step 8. Connect the wattmeter, with a nonreactive
50-ohm dummy load capable of dissipating at least
30 watts, to antenna output connector J604.

Step 9. Key the station with either the handset, or the
desk microphone or from any remote control point(s).
The transmitter should key and the wattmetter indicate
a power output level. The value should be no more than
3 dB less than the previously noted value.

Step 10. Disconnect P603 (p/o W-12) from the UHF
input connector J603.

Step 11.  Connect a rf signal generator to J604.

Step 12. Remeasure the 20 dB quieting level, as was
done for the Base 20 dB Quieting Sensitivity Measure-
ment, except with the generator connected to J604 in-
stead of the receiver rf connector P501. The 20 dBq
level should not increase by more than 2.1 dB over the
level previously noted.

Step 13. If either of these measurements are faulty,
refer to the following adjustment paragraphs for the ap-
propriate corrective measures.

6.3 RECEIVE FREQUENCY NOTCH
ADJUSTMENT

Step 1. Remove the duplexer unit from the repeater
housing.

Step 2. Connect test equipment to the duplexer as
shown in Figure 5.

CAUTION
A minimum separation of one foot is re-
quired between cables connecting the Tx
and Rx connectors on the duplexer, in
order to maintain isolation.

Step 3. Adjust the receiver and rf signal generator for
the receive (higher) frequency.

CAUTION
Do not overload the limiter current in-
dicator.

Step 4. Set the stepped attenuator for zero loss.
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RECEIVE TRANSMIT
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Figure 5. Receive Frequency Notch
Adjustment Test Equipment Set-Up

Step 5. Adjust the signal generator output to give a
receiver indication.

Step 6. Adjust the receive frequency notch tuning
screws for a minimum signal reading from the receiver.

NOTE
““Out’’ adjustment of the screws results in
moving the notch up in frequency. ““In”’
adjustment of the screws results in mov-
ing the notch down in frequency.

Step 7. Increase the signal generator output for a
greater receiver indication.

Step 8. Repeat Steps 6 & 7 until the signal reading
from the receiver does not decrease any further. Note
this level.

NOTE
A hollow shaft nut driver in combination
with a long screwdriver will make adjust-
ment and locking of the tuning screws
easier. N

CAUTION
The tuning screws must be locked for pro-
per operation.

Step 9. Adjust the stepped attenuator for maximum
attenuation.

Step 10. Disconnect the cable connections to the
duplexer Tx and Ant ports.
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Step 11. Connect the output of the stepped attenuator
to the output of the fixed attenuator (via a low loss
BNC-to-BNC connector.

Step 12. Adjust the stepped attenuator for the same
receiver signal level indication as previously noted. The
stepped attenuator should read 65 dB or greater.

6.4 TRANSMIT FREQUENCY NOTCH
ADJUSTMENT

Step 1. Connect test equipment to the duplexer as
shown in Figure 6.
RECEIVE TRANSMIT
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Figure 6. Transmit Frequency Notch Adjustment
Test Equipment Set-Up

CAUTION
A minimum separation of one foot is re-
quired between cables connecting the Tx
and Rx connectors on the duplexer, in
order to maintain isolation.

Step 2. Adjust the receiver and rf signal generator for
the transmit (lower) frequency.

CAUTION
Do not overload the limiter current in-
dicator.

Step 3. Set the stepped attenuator for zero loss.
Step 4. Adjust the signal generator output to give a
receiver indication.

Step 5. Adjust the transmit frequency notch tuning
screws for a minimum signal reading from the receiver.

NOTE
“‘Out’’ adjustment of the screws results in
moving the notch up in frequency. “‘In”’
adjustment of the screws results in mov-
ing the notch down in frequency.

Step 6. Increase the signal generator output for a
greater receiver indication.

Step 7. Repeat Steps 5 & 6 until the signal reading
from the receiver does not decrease any further. Note
this level.

NOTE
A hollow shaft nut driver in combination
with a long screwdriver will make adjust-
ment and locking of the tuning screws
easier.

CAUTION
The tuning screws must be locked for pro-
per operation.

Step 8. Adjust the stepped attenuator for maximum
attenuation.

Step 9. Disconnect the cable connections to the
duplexer Rx and Ant ports.

Step 10. Connect the output of the stepped attenuator
to the output of the fixed attenuator (via a low loss
BNC-to-BNC connector.

Step 11.  Adjust the stepped attenuator for the same

receiver signal level indication as previously noted. The
stepped attenuator should read 65 dB or greater.
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TANBA1EA Hardware Kif (Main Board RCVR) PL-G987-A TLEA4203A MainReceiver Board. PL-B984-B o TLE4213A Main Transmitter Board PL-696%-B [ evi sion s

_parls list REFERENCE  MOTOROLA REFERENCE  MOTORCLA REFERENCE  WOTOROLA REFERENCE ~ MOTORDLA REFERENCE  MOTORGLA REFERENCE  MOTOROLA
BYMBOL PART NO. CESCRIPTION BYMBOL PART NO. DESCRIPTION SYMBOL PART NOC:. DESCRIPTION SYMBOL  PARTND. | DESGRIPTION SYMBOL PART NO. ‘DESCRIPTION SYMBOL PART NO. DESCRIFTION
TLEAB3A ReceiverRF Deck FLE9R5O ' CoRNECtor, piug: ' capacitor, Hiked: pF & 5%; 500¥; a2, 13 28-869932 NPN: type M2832 180791846 CRYSTAL HEATER aassmbly capacitor, fhiad: pf '« 5% 500 V: transistor: (see note i) —
REFERENCE  MOTOROLA BEG 28 B3069KA1 miale, single contast unless otherwise stated. o 48869404 NPN; type M3494 inciudes: R135, R140, and: o unlgss otherwise stiag @12 40865643 PNE; type MBB43 CHASSIS AND REF. .
SYMBOL PART:NO. DESCRIPTION Gi2 31-840845 24 o114 48569642 NEN; type MO842 1-80789855 THERMISTOR & BRACKET assembly c22 2%-3586E 10 220.220% Q113 48 869642 NPN; type M9Ba2 SUFFIXND.  SYMEOL CHANGE LQCATION
ey e s o _ _ teanslstar: (860 nate) [s37} 21:82133677 18 ] a8 48-869571 NPN; type MS57 1 o ) includes: AT101; and car 21-62428804 01 uF + ;!0-30%; T Q118 48-869494 NPN: type M8a94 TLE4203A ‘R9B ADDED'8-124A66 1273, CBO
- T - Q116 48-859640 NPN; type M9640 C15 2482610030 68 200V QBD, 61 48-86542 NPN; type M3B42 7-82587L01 BRACKET C110,111 23-6358BE 10 220. 3 20% Q120 48-8600B7 NON; tyfie MODET B Th = B%: AW AND
tg}g _;f.‘“.‘f.';‘;g? g:ﬂ:ﬁ: g,ff c18 21-82372G04 05 UF +8D20%;25V @82 46134674 NPN; 1ype M54; coded WHT G112, 113 5 amosa0e. D33 uf £ 10%; 50 Q124 48865657 NPN; typs MOBS7 ' GROUND
L2y AL turns; BLK . . rtAa Y . : ; . - 208 e ——————————————_— i .
L215 150748840 Burns; ORG W1 . f:':“-"f' s a17 21:84008H07 056 uF %30%; 10 V{atichad o L 16} QB 45809042 NPN; ype M36d2 8}3‘5 51830522% G uE = 10%: oV g;ig ﬁ:gzg :";ﬁ_'menﬁ TLEA213A O116& 0132  DELETED FROM PARTS LIGT
LZ18 160748841 8 tutas; RED Nagiit- ey cludes PSOT and:  isn. 18 810001 AG200V Qain 48-869643 PNP; ype M3643 TAN4305A Main Transmitter Hardwara Kit PL6S90-B T116 2162428847 002 UF; 200V : 5964 it lidyvor S I T —— STRTET
L217, 218,218 Z4-B4641GO1 Btumis BLE doea7EAcot CABLE, coaxial, @4/2"used €19 21863466 5 . - 115 524 Dae uks QEBOt. 802 48-569643 NPN; type'M8643 - FROM: 180791846 PARTS LIST
oo T 80748801 Bty BB machanicalparts c20 21-83586E10 220 = 20% rosistor, Tlkad; ORE > 5%; 114 W; REFERENCE ~ MOTOROLA Ciar 8:83813H28 {0t uF; 100 ¥ CRY¥STAL HEATER ASSEMBLY
Lo21 J4B4613G28  Biturns: BLUELU - et i R - €21 2182450818 2 unless otherwise stated STMAOL PART NO, DESCRIPTION c138 8:82905G40 B3UFr SV teslstor, Hxed: ohme +5%; 114 W: TO: 1HOF28047
Lg22, 323 '24-'3;‘-'641501 agmms; BL'K. g 3-134186 SCREW, taﬂpi_:ng; 532 x 54'15"'; 4 used a2 21-B3586E10 220 2 20% "0 6.31000C88 A7K pe—— TS o1 39 21-8242883? BgQ.F B o uitless otherwise stated GCRYSTAL HEATER ASSEMBLY
1224 1-80748846 B turns; BRN 313500 SCREW, tapping; 832 114, 2 used €z 21-84493054 425 £0.25 Ri2 611009051 1.2k 626,621  Z3BBB0ORAD  15UF + 150-10%:25V {plo Power Amplifier ci 23 BAGEIF a2t RAs. €9 g125025 00, V2w TLE4305A 0178 FRGM: 48:669640 PARTS LIST
. 383001M02 SCREW. 1apping: 256X 318 G4 21859696 20 R4 B-11009C46 B8 C62d1hra 633 21889219 1000 pF + 100-0%: 50:V ffeesthru) et 21850510 470, 2 10%: 300 ¥ A0 6-11009C78 T3k TO: 4884413112
mechanical parts 3-83001M02 SCREW, tapping; 2.92x gd"i 2 psed £25,28 21-82450B51 5 R15 5110009064 43K : - v o ¥ u c122 _ga-gigg;g? :adgfi 1;')=0 -vm S Ra23, 122 611009071 8.2k : biaied
Py - P T 83001M03 2:32 x'W3z” €27 21-82428B04 .01 uF +76-30%; 100V, R17 B-110G9C33 90 ’ ciz3 1-82372C04 5:uF -+ BO-20%;:25 ¢ R123 611008C50 2.7k TLE4203A RES ADDED 5-125A25 PARTS LIST
g—%'muz 33253 ;::;?;;?éfs‘;u:{?iiﬁz}fi‘;zed 4:84517K01 : at cz8 21-82204B80.  47; 100V R18 B-ﬂgggcga 10k n ﬁ.,?lﬂ::fﬁ G2z 21-Ba4gaB5S2 Ot R124 £-11003G72 9.3k T000OHM + 553 112 W
1484886401  INSULATOR, standoff; 2 usad 14.83572K0t  INSULATOR, transistor o] 2182204861 51,100V A20 6-11009C59 27k ' 1583488F22  HOUSING, conmector; 15.contart (RED) L 21 Basam W - Riz3 6 11005C59 e vonnw T
15-B4409K0'1 GOVER, f déck ' 14-64849K01 INSULATOR, coax cap €30 2182450826 0.3+ 10% R21 6:11009C 10 56 29:83499FD1 CONTACT. tarminal 11 used €129 21-82426B59 01 UF + B0-20%; 200 v A126 16-84044C02 variable; 25k +20%; 0.1'W
PB.5324 LUG, solder: .037" wite hola 15-84410KD% COVER, mixer Cat, a2 2182450851 14 AZ2 611009025 100 J100 ingludes: Cik 21-B3506E10 2202 20% R327 6-13008C67 5.6k
20134245 LUG, solder. 046 wire nole; 3 ased: 2683204KD1  SHIELD, cover 3 2182204860  60;100V R25,26 641009C31 180 1583458F 47 HOUSING, ontact: 15:60mMact(WHT) C135 21-82426859  .014F -+ BO:20%: 200 v A2 611009002 150k
HBATTZEDS NUT, tension: t2used ' ' 26-833361.01 SHIELD, recalver ‘©34 21:82204868 90; 100V R27 611009069 88K 2083489701 CONTACT, terminak; 6 used C138 2182103639 38 R129 6-11003004 T80k
354580601 SCREW, set; 5-40 % 7/18"; 12 used 26:84170L07  SHIELD, oacilfatar cover €35 2482372004 D5 UF +80-20%;25 ¥ R28 £-11008CA3 27k ' ; Ci37 21.82450B34 1 R135, 140 B-125A20 62 12 W
15-B4386G01 COVER, 3 cell ' 54-865436 LABEL, FCC cae 21-82187820 00T uF & 10%; 100 V R29 E-11009C47 820 ansistor: (sse nate) 138 21-B2187B20 001 uF £10%; 100 » 144 611009065 4.7%
15-84384G0?Y COVER, 4 cell 34-84565K01 LABEL €87 21-82372CM .01 uF +:80-20%;.25 V R30 6-11008C61 3.3k Q116 $BB4413L12 NPN: type M342 c139 21:82450810 43 Rt45 6-11009C75 12k
15-84397GO1 COVER, 5 céll 39-101B4A2d  CONTACT 2used =~ G38 23-84665F04 1UF + 100:0%; 50V R31 6:11009C83 27 Q122 AB-BE9IBET NPN; type MOBRT G140 21-83406D 18 47 R146 611009045 T
1-80714B30 LG snd WIRE assefbly (WHT) 3134212 SCHEW, tapping; 4-40 x 5/167"; 5 used o[ ] 21+:82372C04 O5.0F +BO-20%;25 v A32 6-11009C69 6.8k 0803 4B-B69647 pNP-’:ype MS647 G141 B22(y 150; 200 V Ri47 6:11009C81 22k
includes: : 5-84500801 EYELET, special; 5 used cdb 71-43798801 1007 200V R33 6-11009C47 820 ! ) C143 21-82428B59 D1uF + :80-_20 %128 v R148 6-11009C67 5.6k
20-83452L.01 TERMINAL 27-83283L.03 CHABSIS ca1 2184494806 120 A34 63 10GICH1 33K cable sssambly: G144, 145 21-82372004 05.yF -+ B0-20%:; 201y Rtag 6-13009C82 27k
3BEITIIMOA CONTACT, receptacie 4284284807 RETAINER; 5 used c42 28072004 .D5UF +B0-20%:25Y R38 6-11009C39 3% wa. 480742081 inciutss 1, 3900, and: C1dg 2ra2e77835 220 R150 611009C15 56
1-80714D31 LUG-and WIRE assembly (WHT-BRN) 484780CO1 WABHER, Shield c4a 2384538604 15UF = 20%; 25V RA7 £:17009C73 a3 ' 29.B4706E0G GONTACT, receptacie; d used el 2182810003 AT20V R52 £11009C33 220
o inchiges: Caa 23-84665F01 1OUF +100-0%; 26V R38 §-11009C17 47 3010184424 GONTACT, terminal C143 23:84536(02 15uF 3 20%; 20V R153 611009G29 150
26:83452104 TEAMINAL — » 45 21.82204B80: 57, 300:V R38 6-11008CBS 33K A2 10217A02 STRAP “a'. 091 x 362" Tused ©149, 150 21-83588E30 200 =20% R154 613009027 920
38:82717MD1 'CONTACT, feceptacts TRNGA47A Mixer Board _PL8986-0 cdg 21-82450814 24 R4D 811003006 220k L R €151 2183408014 B +05 R155 £17008C33 280
1-Ba787883 LYG.and LEAD-assambly (BLU) REFERENCE MOTOROLA cd7 21-82428826 .02 gF +80-20%; 200 V. Ré1 &11009C89 #Ti _ ‘mechanical parts €152 21-82450829 05t R156 6124861 47
inchides: SYMBOL PART NO. DESCRIPTION £48 21-82428659 01 uF & BD-20%; 200V A42 6-11004C73 10k 2.A0054AT4 NUT, clip-on; §-32 €153 21:82133G21 16 +0.5 R157 6-11009G17 a7
39-839851 01 CONTALT, connector-shell i €49 21:82358G12 100; 100 ¥ (attached 10 L23) R43 11008089 6.8k 3134186 SCREW, tapping: 832 x 516", Sused G154 21-82133G41 4.7 £0.28 R180 17-83122009 22, 3W
1-80767886 LUG-and LEAD:assemibly (WHT-RED) oy copacitor, fhxed: G50 262428859  .01-UF + B0-20%; 200 V. A1 511008002 150k 3135506 SCREW, tapping: 632 x 14" 2 used 156 21-83506E10 220 = 20% N R180 £11009CH3 3.9k
’ includes: ' canziz  2r82677EIZ 20pR £T.5%; TSV cs1 21682072C04  O5uF +60-20%; 25V RS2 £11D09CRS 3% 383001MO2  SCREW, apping: 2:56 x 3/16": 2used c157 RZIICO4  OBAE + BO20%; 284 R161 E11009C33 220
33:83083L01  CONTACT, connectorshell G213 21884521 S0pF 0% 75V 62 21-83806E10 220 £ 20% R53 811609C41 470 38300IM03  SCREW, tapping; 232 x 9/32"; 4 used £158 21-84493831  57:200¥ R162 8125411 27; 12w
1-80767891 LUG nd LEAD-888embly (BRN-VIO) oy c53 23-B4538G06 47uF + 20%; 20V RS54 6-11009C57 2.2k 4.84180C01 'WASHER, ‘shoulder G159 2182204833 5 x 025 R163 6-11009C37 330
includes: ' s , el 158 8-82905G25 0033 uF = 10%; 10DV RE3 611009006 220k 48451 1KD1 WASHER, shoulder; 090 holes % 0.250 0.0; G162 2183405056 24 R164 6-11009C50 27k
3983963101 CONTACT, cannectar. sneli Laiz 248272397 choka, D52uH €58 2182428858 07w +B0-20%:200V R64 &11009C25 100 13.868710 DECAL, pat no. ct6d 21:83406D64 56 £0.25 R31D £11009C53 13k
1-8078789A LUG.and LEAD assembly (BLK) - 57 8-82905G D8 33uF £ 10%; 50V REB, 63 6125425 100, 12'W 14-83572K01 INSULATOR, transister G5 2182877824 220 +20%; 75V Rt 6-11003G05 15
includes; o . iransistar: (sae note) 73 2184484808 170 REO &11008C9? 1Dk 14B4288A0T  INSULATOR, transistor; 2 used G168 21-867807 8 % 5%; 75\ Rt 611009C51 1.2k
39-6390BRL01  COMTACT, connector shell G211 45889533 FET, Nchannel: type M523 78 26261000 400V RB1 &11000CE1 2%k 14.B4BAGKOT  INSULATOR, coax cap; Zused G187 282428804 .01 UF + 30-20%; 1LY RE01 17-02096E48  D.1;2W
1-BOTBABOF LUGand LEA!D agsembly (ORG) SRR £80 8:-pa406005 0.4 uF £20%; 100V R&Z §-11009C33 220 15:84403K0% COVER: Zu s:ed ' Ci86 23-B4538G06 47uF £20%; 20V ‘RBO2 B-125C23 82; 112 W
includes: " ! resistor, Hxed: ohims ca1 2462187618 0015 UF = 10%; 100V RB3 611009C93 B8k 2210133419 PEN: 2 U 85 C169 21-82877834 150+ 10%; 50 ¥ ‘ABO3 £11009C49 th
3983083101 CONTAGT, connector sheli L1 I 6i8SB&2 . 1Bk =10%; Y8 W . £a2 21886452 680.+ 10% R84 6-11008010 330K b6, 42570101 HEATSINK G170,171 21.83408D7T 30 o ‘RB04 18.-84344C01 variabte; 2k £ 20%:; 0.t W
............................................... P i i C83 8»34496907 .022 U:F & 1,0%; 100V RA5 &1 1009CG7 58k 26"84&3“(02 .S‘HIELD,PA- ,0310 29:BABBSFOB 2?0: LlF' +150:0%%; 2t ‘R805 511008049 1K
a4 23B4538G02 4.7 uF & 20%: 20¥ REB 611605022 75 26-B44EKO%  SHIELD, tripler cant 2BB4EHGFIE  SLOUF + 150.0%; 2¥ RB0g ET1009C17 47
. o _ ces 23.84536G04 150 £20%; 20V R87 6-11009C49 1k 295248 LUB. shouldsr, 2 used ca1s 2LA3SAGEI 220 £ 20% heoz 611008649 1k e
TLE4023A RF Amplifiar Board PL-G98B-O) 66, B7, B8 231-82372C04 .05 UF + BO-20%: 25V RE8. 6-11D08CBY 47K 42-828991.01 ‘CLIP; 2used ) ‘€801, 802 21-83406077 30 5% RB08 18-84944C07 variable: 100k +20%
REFERENCE  MOTOROLA 90,91 25-BA4523 30 £ 10%; 75V ABG, 90 §11009C63 29K 54-865436 LABEL FCG ca 23-84B65F0' 10uF + 100:0%;25 1 FBoa 17-B2036GA48 012w
SYMBOL PART NO. DESCRIFTION caz 23:84538G04 5 uF £ 20%; 20V A9 611009C61 3.3k 54.8490TMD1  CABEL cans 21-83406D77 Wox5%
— 94 2162372609 0.1 uF +B0:20%: 25 ¥ Rg2 6-11009C52 B2 % 7884069802  FERRITE CORE:2used CBDE 23-84538(301 1.0UF +20%;36V thsrmistor:
o . copacitar, fixed: £05 21-62426B04 DYUF +70-30%; 25V RY4 611009559 2.7k 1480785873 TRIFLEA ASBEMBLY includes; Q122 and: _ " RT101 6-63600K06 10k @25°C
©210, 215 21.847065 500 pF + 160-0%; 25V &i5 S Rairan0d BEuE T Bas0% e ot 11505504 SOk 4.5% s s A oL dech - diade: {seaote’)
. ) G158 21-B2187B20 001 uF % 10%; 100V Ra7 §11008C25 b0 26-B4411Kp? HEATSINK CR110 48-82190653 siticon voltage regulator: (a6 note 1)
d!&i”‘-{lu‘!wtll G170,171 29-83408D77 ) R9A 5-11D09CE6 5.1k 1.80794858 CHASSIS and HINGE FEEDTHRU CR112, 114 48-A3854H01 sitican VRB802 48-82256C58 Zener; 8.8V
TR0 4B-B3854H0  silieon g 298478001 4702 20% ffoedthru) RS, 140 §-125A23 82 12 W ' assamhiy. includes: C829 thry C833 and: CR115 48:62139G01  germanium »
. . €310 23B4BBSFO6  220:uF + 1500%;25V Rat1 8-11008C05 8 3139776 ‘SCREW, tapping: 520 x.3/8" & used cRiz0 48-B3B54HO ailicon crystatunit:{see nolall}
. transistor: (sa6 nate) ca11 2B-B4665F03  100.F +160.0%: 25V R312 &11008C51 1,2k 2-B3755HD1 WASHER, shoulder 5 baad CR3l1,312  46-63654HOT  silicon Y100 KANB1ZTAA
0216 26-869942 NPN; type Meg42 Cans 21-B3596E 10 220+ 20% & 84500603 EYELET, Special; 5used GRAg 25-82466H13  silicen b i
3 - 5 theimistar: xR BRACKET i ybnd circuait:
. 4nleas othansise statad CR1D 43BI510F03  sificon 1284284801 FETAINER: 5 usad 1200 1-80704883 includes: 22 1-807280046 temperatire rGUIALET; 2 PPM
210 B-1B5C03 B2k CRT2 4B-R2138GOT  germaniym integrated circult: {sen nats 1) ‘ s — 15101636821 HOUSING: 2iconsot - machamical parts
Ra11 £-185809 47k CR15, 16 48:83654H01  silicon Ut 51.84320A78 type M2079 29.82336A01 TERMINAL, femam2used e e il o
p212 6-185A43 560 8% SAB0 AB8MEIHOY  silisoh 9-B348TKO2 SOCKET, crystal XMTR.
CR311, 412 48 83854HD1 ‘silizign ‘voltage regudatar:{see nots |) TFEBS433A Extiter RF Dack PLABIGI- connecter, ricaptacs: 26-8459BA0% SHIELD-coill; 8 used
vR2 48.82256050 ;_:ir::rg 'i:i?m premorel neFEﬂE:cé :u-voaou e J601 56929 :inﬁjédﬁ;ng 15 -soragor2 MTE&“G UG assembly (NHT)
censecior, plug: ] e ¢ ar B8 e FERER - 15 2K01 HOUSING; 15-conact includas:
J24 26.80441F12 ::'l.ale, 'ﬁr-:cq‘r,ltagi‘.'WHT VRt 882258056 Zeneri 88V _BYMBOL PARTNO. DESCRIFTION 20.84706ED6 CONTACT, femais: 8 used gg:g:giﬁg c &OT*:TCATGT-i 'fen;%le .
90t inciudes: -¢ryEtal untt: {sse note Y tapacitor, fxed: : =9-10184A1 b « plug; 18 use:
15-83292K01 HOWSING, connactor; 15 contact ¥10 — Kgnsmm( ’ G216 2142706H56 @5 pF x0.5pF;E50 V ) 2983713000 TERMINAL; 17 used
29-8271IM01 TERMINAL; contact;9 used 20 4E-B430BKES 107 MHz €oil, H: 42-10217AD2 STRAP BE;8.used
¥+t 48-B4574K03 10.7 MHz coll, i L11) 24-A360TKOT 18172 turns 76-83950801 F_EHH!TE QQF[E‘, 3used
colf, 1 Yo 4E-B4396K02 10,7 MHz 1225, 487 1-80748840 Bturns; ORG L1142 24.B4972A06 B-121arns; coded 02G 1-80788B58 TRANSISTQR and HEATSINK
10 24-82835G20  choke, 3.3 UH ¥23 4B-BA5TAKDY 40.7 MHz L1226 2484841601 758 turns; BLK L113 2484072004 8:1/210mns; coded WHY I includes: @121, and
L13 24-83801K0% 1812 turns -- ochanical parte - L11a 24.84972405 8-1/2-turns; coded KD 14-864196 INSULATOR, transistor
L14 24.85703403 choke; 23 uH Hybild eifcuit ; P S — L115 24.B4972A26  34/2 tums; coded B.J 26-84716D01 HEATSINK o
Lis5 24-B4972AD3 2-1/2 turns; coded YEL 22 1-B0798BY5 temparature regutator: 5 PPM 31465 SCREW, machine; 4-40 % 318", 3 usad L116 24-82835G13 choke,0.52 uH 1:80728047 CRYSTAL HEATER assembly
(16 MEWBIGIA  1Ztums coded BAN e e 383001M0Z  SCREW, tapping 232 x 14" 6 used Li17 2482135608 ohoke, 620uH . ingioges: R135, R140and
Li7 24.B38B4GD6 -2 turns; caded WHT . - mechunieatpans =~ 14-84885A01 INSULATOR, standoff L118 2484972411 3-ii24utns; coded B.K 1.807R8R55 THERAMISTOR & BRACKET assembly
118 24.84418D03 33-4/2 furng; coded GRN (attached to C17) 14-B4602K01 INSULATQR; 4 usad 15-84802KD3 HOUSING, filter L119 24:838B4GDB  5-%2 turns; coded ORG N includes: RT107 and
L20, 21 24-84418D03 33-H2 liths; coded GRN 9:834B7K01 ‘SOCKET, crystal; ACVR 235324 LUG, solder; 037" wite hole 120 24-83857G04  B4/2tarns; coded GiIN 7-82587L01 BAACKET
L2 24-82836G41 ‘¢hoke; 5.6uH 9-83487 K02 ‘BOCKET, crystaf; XMTR Eaégﬁdei ) IE%G. s;’igar; .0;61" ‘wire hofe; 3 used L12% 2@839_%801 3 turns; c:orjag| BRN noker
: : L23 2484419004  23-1/2urns; coded BLU (attached to C49 268326470 ‘SHIELD, 0.735" x 0.735" x 1.05" 1-6074884 ‘GOVER, 3 cell fiingludas: L122 24-82723H25  choke; D33 u e . _ " . . reute mo
far . L24 24.62835G20 choke; 9.3 uH ( : 26:84160L01 SHIELD, b5Cilator 2.84773E04 MUT, tension; 3used Li23 24-84881C04 1-H4tums { 'E?J;;;T; &'ii?l?;’;i?fﬁu?ﬁﬁﬂis transistors and integrated eircuts mast be
H8P81045E99-B 130 24-82723H05 choke; 0.41yH 26-84171L.01 ‘SHIELDL3-F 3B4589G01 SCREW, aef: 540 x7/18""; 3 used - H. ‘When otdering quanz Erystal units or ceramic resonators, specify carriar fre:
(Sheet § of 5 2684598401 SHIELD, coil 15-84396G01 COVER, 3.cail tonnactor, plug: quency crystagl {or rasonaton fraquanay and crystal (ot resonator) typs number
(Sheet 5 of 5) AraratsIeT: (806 note 1 25-84598A02 SHIELD coil: 3used  w= R . P100 28:83441F12 male; 15-contact; V=T ' : : '
2/27/81-PH1 a1 48869902 NPN; type MBd32 3910184440 CONTACT; 16 used
or 48869494 NPN; type M0464 38-10184A24. CONTAGT
011 48-869658 ‘NPN; type #3658 ZQ-Q_TDBE_UB TI'E'Fl-M_I'NA'L,_cnrHéclcrEm‘p: 4used
......................................................... 210317802 STRAP TIE 9 used

78-83960801 ‘FERRITE, core




FIELD MODIFICATION KIT

MOTOROLA INC.

Communications
Group

1. INTRODUCTION transmit stability conversion kit. Certain field
- modification kits also contain a circulator/duplexer
1.1 GENERAL within the repeater housing. Refer to the attached
. . model charts for further information concerning
O Step 1. The field modification qf al or 2 field modification kit contents.
frequency UHF FLEXAR Base Station to operate
as a Base/Repeater Station applies only to those O Step 3. The control cabling attaches to the base

base stations that are 15/30 watt, ac line powered,
and operate in the 450-470 MHz frequency range.
Modified 2-frequency stations will have T1-Rl
operation only. Refer to Table 1.

station metering connector (J601) and a system
metering connector (J801) is provided on the
repeater housing. The cabling is 18"’ standard with
optional (L151A series) 10’ extension cabling

NOTE available, as follows:
In the case of dc remote models, the addi-
tional requirement of 2-frequency control * TKN8110A Control Cable 10’ Extension Kit
capability is necessary for proper system * TKN8111A RF Cable 10’ Extension Kit
operation.
Table 1. Model Application Chart For The control cable plugs into the existing 18’ filtered
“FLEXAR”Base/Repeater Modtftcatton Klts control cable, and the rf cable replaces the existing
e ‘ , : 18"’ rf cable. The extension cabling is available as a

factory installed option or as a fieled installed
modification. The cabling permits wall mounting or
remote placement of the repeater housing in space
sensitive installations. Four mounting holes are pro-
vided in the repeater housing (however, mounting
hardware is not provided),

[0 Step4. The field modification consists of
disabling the existing receiver, installation of new
contacts in the ‘“‘metering” socket, cable kit(s) in-
stallation, replacement of the existing front panel
escutcheon, and installation of a 2 PPM heater
hybrid (if required).

0 Step 5. Installation requires the use of the tools
listed in Table 2.

Table 2, Tools Requzred for Field M odzfzcatlon

TREI303A

O Step 2. The field modlflcatlon kit consists of a

repeater housing (containing a receiver and a

repeater control logic board), all interconnecting

‘ cables, all necessary hardware, and a 2 PPM

| dering
_» Razor Kmfe (Xacto™ type

technieel writing resviees

12/15/80-PHI 1301 E. Algonquin Road, Schaumburg, II. 60196 68P81046E04-A
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U Step 6. Any remote controller that is used to

control the FLEXAR Base/Repeater Station must
have 2-frequency (F1/F2) capability, where FI1
selection corresponds with repeater setup and F2
selection corresponds with repeater knockdown.

Field modification may require the modification

of any I-frequency SERIES-80 Desk Top Controller
used in the system. If required, a F1/F2 Switch Kit is
available for field installation. Also, the TRNS8S09A
Repeater Button Accessory Kit is then required to
change the button legend to read RPTR OFF instead of
F2. This latter kit is also required to modify an existing
2-frequency SERIES-80 Desk Top Controller.

NOTE
When modifying an existing SERIES-80
Desk Top Controller, have a replacement
escutcheon of the proper color and with
the correct holes and slots available
before removing the existing escutcheon.

1.2 INSTALLATION

O
O

Step 1. Remove ac power from base station.

Step 2. Record the present control line
connections made to TB-2. The control line connec-
tions will be replaced after completing the field
modification.

Step 3. Disconnect antenna feed line from J602.

Step 4. Remove base station housing cover by
loosening the four captive screws from the bottom
of the housing.

NOTE
When carrier squelch stations are being
field modified, the MONITOR connec-
tion on the local control board must be
modified. To accomplish this modifica-
tion, delete JU12 from the local control
board.

Step 5. Examine the component side of the
transmitter/receiver unit. Maintain or establish the
following jumper status:

® JUI—OUT (located under RF Shield Cover)
s JU2—OUT
e JU3—IN
e JU4—OUT
e JUI101—IN
¢ JU102—IN for carrier squelch;
OUT for coded squelch.

Step 6. Locate temperature regulator Z2. Move
cabling out of the way and identify part number
(last five characters) printed on the back side of the
hybrid substrate. These characters will determine if
the hybrid should be exchanged for the one that
comes with the field modification kit, as follows:

® 28D46—no exchange required,
* 98B95—exchange required, and
* 98B96-—exchange required.

® 33G81—exchange required.

® 33G82—exchange required.

(J Step7. If exchange is required, unplug the

existing hybrid and replace it with the new hybrid.
Older units may require unsoldering of the existing
hybrid. If so, loosen three captive screws and fold
the transmitter/receiver unit over, exposing the
solder side. Unsolder the existing hybrid and
replace it with the new hybrid that comes with the
field modification kit.

Step 8. Remove all crystals from the
transmitter/receiver unit except for the T1 transmit
crystal. Place the styrofoam crystal cover over the
transmit crystal socket. Fasten it in place with the
spring clip and the 4-40 x 5/16” Phillips machine
screw. The spring clip is mounted on the chassis tab
with two screw holes. Use the screw hole farthest
away from P100.

NOTE
If the unit being modified had a 5 PPM
heater, use the styrofoam crystal cover
supplied with the field modification kit.

Step 9. Examine the existing FCC XMTR DATA
number on the tag fastened to the rear of the base
station housing. Choose a new tag that has the new
FCC XMTR DATA number with the same numeric
value. Install this new tag in place of the existing
tag. The new tag number signifies 2 PPM transmit
stability.

Step 10. Locate Q14 on the unified board. Cut the
three transistor leads as close to the board as possi-
ble. Remove and discard the transistor. This
disables the receiver section of the transmit-
ter/receiver unit (re-identified exciter unified
chassis).

Step 11. Identify station model being field
modified.

If station is an ‘““A’’ version local control model
(example: L44TRK-3100AH) with option L169
(local/remote control board), or

If station is an ‘A’ version dc remote control
model (example: L4TRK6135A);

Then further modifications must be made to the
control board in the station.

Step 12. Refer to the attached model TRN6796B
Local/Remote Control Board instruction section
68P81045E64-0O. To modify the local/remote con-
trol board, add R58 and C27 and make the required

3
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plating cut as per the circuit board detail. R58 is a
47k ohm =10%; 1/4 W (Motorola part number
6-124C89). C27 is a .05 uF =+ 10%; 25 V (Motorola
part number 21-82372C07). R58 is installed between
U4-8 and U3-10, on the foil side of the board. C27
is installed between U3-10 and U3-7, on the compo-
nent side of the board. The plating cut is made on
the foil side of the board, underneath U3, to the foil
path connecting U3-10 to U4-8.

O Step 13. Refer to the attached model TRN4435A

DC Remote Control Board instruction section
68P81045E66-A. To modify the dc remote control
board, add R69, C35, a jumper wire, and make two
required plating cuts as per the circuit board detail.
R69 is a 47k ohm =+ 10%; 1/4 W (Motorola part
number 6-124C89). C35 is a .05 uF = 10%; 25 V
(Motorola part number 21-82372C07). R69 is in-
stalled between U3-9 and U2-8, on the foil side of
the board. C35 is installed from the anode of VR2
to the anode of CR10, on the foil side of the board.
The jumper wire is installed between U3-11 and the
foil pad to the right of JU1 (board viewed from the
foil side), on the foil side of the board. One plating
cut is made on the foil side of the board,
underneath U3, to the short pad connecting U3-9 to
the main foil path between U2-8 and U3-11. The
other plating cut is made on the component side of
the board, between the foil pad to the left of JU1
(board viewed from the component side) and the
foil pad to which the anode of CR10 is soldered.

Step 14. Locate the RED-WHT wire connected
between J601-7 and point 3 on the unified circuit
board near J100.

CAUTION
Do not confuse this RED-WHT wire with
any other RED-WHT wire in the unit.
The required wire is a # 24 stranded type.

Step 15. Cut the wire approximately 3 inches from
point 3. Then, strip and tin each end of the cut wire.

Step 16. Disassemble the fuse holder included with
the field modification kit. Thread the short half of
the fuse holder over one of the wires, then crimp
and solder a fuse clip to the tinned end of the wire.
Thread the long half of the fuse holder over the
other wire, then thread the wire through the com-
pression spring. Finally, crimp and solder a fuse
clip to the tinned end of the wire.

Step 17. Insert the 4 Amp slow blow fuse
(identified: F4) into the fuse holder and fasten the
holder together.

Step 18. On local or local/remote control models,
unplug the 3-watt audio board from the control
board.

Step 19. Cut the two cable ties which fasten the
radio interconnect cable (either TKNS8028A or
TKN8029A) to the transmitter/receiver unified
chassis.

Step 20. Disconnect the cable from the base station
by unplugging J100 (WHT) from the transmitter/
receiver unified chassis and unplugging J1 (RED)
from the control board.

Step 21. Unfasten the PL board, by removing four
screws, and move it aside.

NOTE
When PL or DPL stations are being field
modified, the ORG- BLU wire from the
encoder/decoder board, attached to point
number 60 on the unified circuit board,
must be unfastened, removed, and
discarded.

Additionally, when DPL stations are be-
ing field modified, the DPL high pass
filter board must be disconnected and
discarded. Then connect the RED-WHT
and BLK wires, from the encoder/
decoder board, to points C and T, respec-
tively, on the unified circuit board.

[0 Step 22. Route the new radio interconnect cable

(identified WS8; Motorola part number:
1-80722D51) as shown in Figure 1. Plug J100
(WHT) into P100 on the unified chassis and plug J1
(RED) into P1 on the control board. Route the lug-
ged ends of the cable back, along the inside edge of
the unified chassis, to ‘‘metering’’ socket J601.
Fasten W8 to the chassis with two cable ties sup-
plied with the field modification kit. Plug the 3-watt
audio board back into the control board.

Step 23. Using an ST-1145 Molex Pin Extractor
Tool, disconnect the BRN Meter 1 wire from
J601-10 and the YEL Meter 2 wire from J601-13.
Cut both wires off as close as possible to the unified
board and discard them.

Step 24. Refer to Figure 2. Using a flat-tip
screwdriver, push up and in on the bottom tab of
J601, so that J601 can swing in and up slightly.

CAUTION
J601 can NOT be completely removed. To
attempt to do so will damage the socket.




J602  JBO1

CODED SQUELCH
BOARD
(PL OR DPL)

Fa4

DPL HIGH PASS FILTER
BOARD

(REMOVE & DISCARD,
IF PRESENT)

FAEPS—30434-0
{D544)

Figure 1. Radio Interconnect Cable W8 Routing

AUDIO BOARD

FAEPS—30435-0
{CBad}

. -
4
Figure 2. Recommended Method of Loosening J601 g
[l
4 O Step 25. Insert the following lugged (connector) UJ Step 26. Snap J601 back into the unified chassis. <
ends of W8 into J601. 2
O Step 27. Dress W8 along the inside edge of the 8
* YEL-BLK to J601-13 unified chassis and fasten the PL board back into O
e BLU toJ601-12 place with the four loose screws. E
* YEL to J601-10 -
* ORG-BLK to J601-9 [J Step 28. Fold the exciter unified chassis over and E.LE
e WHT to J601-5 fasten it down with three captive screws.
¢ BRN-BLK to J601-4
‘ ¢ BRNto J601-3 [J Step 29. Identify the model number of the power
¢ RED-BLK to J601-2 supply. If it is TPN1155A or TPN1155B, a ground
* GRN1to J601-1 strap (identified W100) MUST be installed between

A 5




TRANSFORMER MOUNTING NUT

FAEPS—30436-0
{E544}

Figure 3. Bottom View of A TPN1155A4 or
TPN1155B Power Supply

the power supply chassis and the negative terminal
of capacitor Cl1.

NOTE
W100 not required on TPN1176A Power

Supply.

Step 30. If WI100 is to be installed, remove the
power supply chassis from the base station housing
by loosening four captive screws. On handset equip-
ped models, also remove the handset cradle by
removing three mounting screws.

Step 31. Turn the power supply bottom side up and
remove the transformer mounting nut (11/16”)
next to the power supply regulator board.

Step 32. Refer to Figure 3. Slip the lug on one end
of W100 over the exposed bolt and fasten it in place
with the loose nut. Push the free end of W100 be-
tween the power transformer and the regulator
board.

O

O

Step 33. Refer to Figure 4. Turn the power supply
so that the regulator board is up. Remove the Cl
negative terminal mounting screw. Route the free
end of W100 over to the negative terminal and
fasten it in place with the loose mounting screw.

Step 34. Replace the power supply in the base
station housing and fasten it in place by tightening
the four captive screws. On handset equipped
models, also replace the handset cradle by replacing
three mounting screws.

NOTE
If field modification is for a 15-watt
power amplifier, be sure to install the
I5-watt adapter plate (Motorola Part No.
7-84043M01) on the Filter Board Housing
before installing the housing.

Step 35. Locate and identify the TKN8817A Filter
Board & Control Cable (identified W7). The plug
on the filter board end is identified P601, and the
plug on the other end is identified P701.

w100

C1 NEGATIVE TERMINAL
MOUNTING SCREW

FAEPS-30437-0
{F544)

Figure 4. Side View of A TPN1155A or TPN1155B
Power Supply




Step 36. Plug P601 into J601. Slip the supplied
filter board cover (black) over the filter board and
hook the cable clamp S-hook into the hole in the
cover.

Step 37. Route the free end of the filter board
ground strap along the side of the chassis and
through the slot in the cover.

Step 38. Remove the rf deck mounting screw from
under the cover mounting slot. Secure the cover and
the ground strap to the chassis (ground strap lug
outside of the cover) with 6-32 x 3/8’’ Phillips hex
screw,

Step 39. Push the cover flush to the chassis, and
fasten it in place with two 6-32 x 1/4°’ Phillips hex
screws through the top of the cover.

NOTE
The two screws do not screw into
anything except the cover. They hold the
cover in place by butting against the inside
edge of the chassis.

Step 40. Pull the OFF/VOLUME and SQUELCH
knobs off of their control shafts from the front of
the base station.

NOTE
DC remote stations do not have need of
either an escutcheon or button exchange.

Step 41. Using a flat-tipped screwdriver, carefully
pry the escutcheon (with attached adhesive) off of
the front of the station and discard. Begin to pry the
escutcheon off at the volume and squelch holes in
the escutcheon.

Step 42. Peel the protective paper, with the
escutcheon outline, from the double sticky
adhesive. Place the new escutcheon upon the expos-
ed adhesive surface, assuring all holes and slots are
aligned. Using a flat surface, press the escutcheon
tightly against the adhesive.

0

CAUTION
On stations with clock option, assure red
clock window is in place before installing
assembly in the following step.

Step 43. Peel the remaining protective paper from
the adhesive, and stick the escutcheon and adhesive
assembly in place upon the station front panel,
assuring all holes and slots are aligned.

Step 44. KReplace all front panel pushbuttons with
those supplied.

Step 45. Connect P701 of W7 to J701 (stamped
CONTROL) on the repeater housing.

Step 46. On non-duplexer stations, the transmit
antenna will be connected to transmitter rf output
connector J602 (on the base station housing), and
the receive antenna will be connected to UHF input
connector J603 (stamped INPUT) on the repeater
housing.

Step 47. On duplexer stations, connect the
TKNS8112A 18’ RF Cable (identified W12) between
J602 and J603. The antenna will be connected to
antenna output connector J604 (stamped OUT-
PUT) on the repeater housing.

NOTE
System metering jack connector J801
(stamped METER) is located on the
repeater housing.

Step 48. Replace the base station housing cover
and fasten it in place by tightening the four captive
screws from the bottom of the housing.

Step 49. Proceed to verify proper operation of the
base/repeater station, as described in installation
and line level adjustment instruction section
68P81045E97.

CAUTION
Proper operation is dependent upon a
correct power supply voltage of 13.8 V on
transmit.

FIELD MODIFICATION KIT




parts list

TRNB8813A Field Modification Hardware Kit PL-6983-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed:
c27 21-82372C07 .05 uF £10%; 25 V (p/o TRN6796B)
C35 21-82372C07 .05 uF +10%; 25 V (p/o TRN4435A)
tuse, cartridge:
F4 65-834464 4A
connector:
J1 includes:
15-83498F22 HOUSING, connector; 15-contact (RED)
29-83499F01 CONTACT, terminal; 11 used
J100 includes:
15-83498F 17 HOUSING, connector; 15-contact
(WHT)
29-83499F01 CONTACT, terminal; 6 used
resistor, fixed:
A58 6-124C89 47k +10%; 1/4 W (p/o TRNE796B)
RE9 6-124C89 47k +10%; 1/4 W (p/o TRN4435A)
cable assembly:
w8 1-80722D51 includes J1, J100 and:
29-84706E06 CONTACT, receptacte; 9 used (for J601)
39-10184A24 CONTACT, terminal
42-10217A02 STRAP, tie; 0.091"" x 3.62""; 7 used
W100 1-80728D58 includes:
29-859665 LUG, ring tongue; 2 used
hybrid circuit:
z2 1-80728D46 temperature regulator 2 PPM
non-referenced items
1-80795862 COVER, oven
3-134212 SCREW, tapping; 4-40 x 5/16"
3-135506 SCREW, tapping; 6-32 x 1/4"
3-136138 SCREW, tapping; 6-32 x 3/8"
7-84043M01 BRACKET; 1" x 1.3" x 0.90" (15W PA
adapter cover)
13-83280L34 ESCUTCHEON (RPTR, MONITOR,
REMOTE)
13-83280L35 ESCUTCHEON (RPTR, MONITOR,
REMOTE, INTERCOM)
13-83280L36 ESCUTCHEON (RPTR, MONITOR,
REMOTE, CLOCK)
13-83280L37 ESCUTCHEON (RPTR, MONITOR,
REMOTE, CLOCK, INTERCOM}
14-82882A01 FUSEHOLDER BODY *
14-82883A01 CAP, fuseholder
33-84054M01 NAMEPLATE
38-83282L02 PUSHBUTTON; 4 used
41-82885A01 SPRING, fuseholder
42-10217A02 STRAP, tie; 0.091" x 3.62"; 2 used .
42-82588L01 CUP, holddown :
42-82884A01 CLIP, fuse; 2 used
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parts list

TRNA435A DG Remote Bo PL-6958-E
REFERENCE REFERENCE MOTOROLA
SYMgQL DESCRIFTION SYNBOL PARTNO. DESCRIPTION
capacitor, lixed: uF £ 10%;50V; ‘R52 8135401 10; H2 W
) untass othgrwiss stated ‘H53; 58, 55 B:11009CR7 100k
[og) BH2605604 088 ) ‘A5 6-11609C93 56K
c2 23-Ba5BG04 15 & 209%; 20 V R57 11009687 100k
3, 4,5 23-8a605F04 1+ 150-0% ‘Rsa 611009558 2
ca B-H2005G 11 0.22 A58 ‘B-11009CE0 6.8k
(18] 21-82187829 B0t 0PV A8 6-11009C65 4.7k
ce 882905601 o R84 B4 10D9CET 33k
C10 882096415 2.2 250V B2 6-11008C87 100k
fo$h] 2182187629 003100 v RG3, 64 611008069 8.8k
cia B882905G11 0:22 AGE BHIG09CT 42K
©14 882005603 bar He? &-11009657 2.2k
G5 23-84538G02 47 +20%;M Y REE 841009081 33k
cig 23-84685F04 T 4 150-0% REg 11008089 A7k 2 W%
cir7 2283710424 1000 +20%: 20V R70,71 11009081 22K * 10%
G 23-84665F04 1 +150:0% RTZ 6 11009GT3 0K +10%
[ox -] 2382783827 47 & 20, 25V R73 B 11005675 12K & 10%
£20,21,22 246018702 o4 eV R4 8- 11000CT B2k
C23 2382783804 100+ 20%; 26V A75 B-185A63 3.9k HEW
C24 23-B45I8GOS 10.4 20%:; 15V
€33 B-82905G:34 015 £5% switel:
caa 2384538608 1 £20%; 20:V Bt AD-HIBREOL spst
cas 21-82372CP7 525V
transformern:
dipde: (ssanote) R 25-83036L.09 ari: pla1-and 2,25 obms de res.;
CRYthry7 A8-BIEBARH silicon 3and4, 25 ohms dcres.
CR8,9 NOT USED sec: 11 and 380:0hfs de.res.;
CRIOthru 22  48-83654H01 silicon 7 ahd 250 ohirhs de tes.
connector, plug. integrated circuit: (ses nola)
! 28-83441F186 maige; 15 contact Ut Bi-B4371KBD op-amplifisr
R ABHIAIEE male; 3 pontact 2 5184561195 guad NOR gate
P3 2B-83496F (01 rmae; B contatt U3, 4 FHBIBZTMET quad AND gate
P4 28-84547B04 mate pin; 5 used us 51-B3B29M63 oplicalcoupler
200 - consists of: . Ue ‘51-B3G2IME4 opticaicoupler
1510183822 HOUSING, eonnestar, 2 contact: WHT uz B1-H3620M63 optitiat coupler
39-10184A24 CONTAGYT, chain form, lemale; 2 ysed
voiage requiator{ses note)
transistor {eee note) ¥At,2 HBB2IH6CT4 15V Zener
o1} 48-860842
Q2.3 48-869643 INF; ty) tugsholder, H-Hie:
Q4,5 48869648 NN type MBBAE 1H2XF3 incluthes;
ars 48-869642 NFN; type MO642 14-82883A01 GaP
09 48969843 PNP; type M3643 4P-B2BRAA0T CLIP
o1 38-868706 NPN; type MB706 e
a1 48-860526 NPN; type MBSZ8 mechanical parts
are, 13,54 AB-869847 NPN; type M9642 3139778 ‘SCREW, machine
atd 43-869644 NPN; type MOB48 984151803 LLKE; 2used
Q18 48-869642 NEN; type MO642 3810184430 CONTACT, plug; 6 used
Q17 48-869643 PHP; 1ypeM3849 mote: For oplimumm performance, diodes, ransistdrs, and intagrated cieufts must
roniston, Thd: = 575 14 W be.ortered by Matarala part numbets.
unléss otherwisa stated
A1 B-1 10GOCAI 27
R2 631009008 ZHk
A3, 4 5-41008C89 47K .
A5, 6 6-11009C43 560 rowvieds P
A7 611609C61 3.3 revisions
RB 8-11009C65 AT REF.
RS 6:11009C73 10k MODEL EYMBOL
Ri0 it TRNGTEA  JE  DELETE POWERGUPPLY A+ FAOM
o 1 B 147 : i CONNECTOR POWER
A2 6-11008033 220 SUPRLY
R13 B-11008C81 2k ; :
A1 18-84944C07 variabie; 25k +20%:; 1/B W TRAN4435A-3 Q13,18  ADDED
Ri15 8-11D09CBI Tk T
R16, 17 B-11009C79 18k R70-73 _ ADDED
R18 81 19@502 ’isUk CR20,.2% ADDED
A19;20 B11009C41 A3 o PC BOARD CHANGED FROM:
A4 811008002 160k Be-8HBE7L0Z o 84-82657L03
R22,23 B-11008C57 2.2k - -
R24 611609043 560 U3, 4 WERE51-82764K01
RZ5, 28 811009027 120 B&7 WAG G-124AT3, 10k -+ 534, 174 W
R27 B-11009C51 32K
R32,33 18:84944C02 ‘variabie: 25k a 20%; 1R W
RAdd B11008G73 1k _
R3S §-11509C85 a2k R58 WASE-124A43,
RAE 6-11009CH3 27K 560 = 5%; AW
Ra7 8.11B08CTS 56 r proyy
R3B 8-11009C73 10k : i ;233 ﬁgﬁﬁ;ﬁg
R39 6-11008C87 3k B4H2867004
R0 6:11009C89 47k
Hit, 42 611009049 1k E1,2 REMOVEDS0-E3029H01 FROM
R43 6-11008C73 tak CKT BD
Rd44, 45 812553 1.5k 12W 3
R4B 611008C77 15k
R4T 6-11008C41 470
Rag 611009CE6 2k
R4% 6-11009082 Pdk i i
RS0 B-1{HECH7 100K L B WABE1B4E21KAY
R51 &:125A13 3342 W u7 WAS 51-84320A65
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